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Summary
The International Association of Geodesy (IAG) is a consti­
tuent Association of the International Union of Geodesy and 
Geophysics (IUGG) since 1922, and the successor organization 
of the Mitteleuropäische Gradmessung. Its activities have 
changed dramatically from its beginning in 1862 till today. 
While it started with the aim of determining the regional 
anomalies of the Earth’s curvature in Europe by connecting 
astronomical observatories through triangulation networks, 
it concentrates now on the observation and modelling of the 
phenomena and effects of physical processes in the System 
Earth employing mainly space techniques. The structural and 
scientific developments over time are summarised, and the 
present structure and activities are described in detail.

Zusammenfassung
Die Internationale Assoziation für Geodäsie (IAG) ist eine kon-
stituierende Assoziation der Internationalen Union für Geo-
däsie und Geophysik (IUGG) und die Nachfolgeorganisation 
der Mitteleuropäischen Gradmessung. Ihre Aktivitäten haben 
sich seit dem Beginn im Jahre 1862 bis heute dramatisch ver-
ändert. Während das Ziel anfangs die Bestimmung regiona-
ler Anomalien der Erdkrümmung in Europa durch Verbindung 
der astronomischen Observatorien mit Triangulationsnetzen 
war, konzentrieren sich die Arbeiten heute auf die Beob-
achtung und Modellierung der Erscheinungen und Effekte  

Current Activities of the International Association of 
Geodesy (IAG) as the Successor Organisation of the 
Mitteleuropäische Gradmessung*

Hermann Drewes

*  Modifizierte und ins Englische übersetzte Fassung eines Vor­
trages im Rahmen des Festkolloquiums »150 Jahre Mitteleuro­
päische Gradmessung in Sachsen« am 1. Juni 2012 in Dresden.



Fachbeitrag Drewes, Current Activities of the International Association of Geodesy (IAG) …

176 zfv   3/2012   137. Jg.

physikalischer Prozesse im System Erde mit Weltraumbeob-
achtungsverfahren. Die strukturellen und wissenschaftlichen 
Entwicklungen werden zusammengefasst und die heutigen 
Strukturen und Arbeiten werden beschrieben.

Keywords: International Association of Geodesy, Mittel­
europäische Gradmessung, Reference Frames, Gravity Field, 
Geodynamics, Global Geodetic Observing System

1	 Introduction

The International Association of Geodesy (IAG) is the 
successor organization of the Mitteleuropäische Grad­
messung which was created in 1862 (Baeyer 1861, 1862). 
After the changeover to the Europäische Gradmessung 
(1867) and the Internationale Erdmessung (1886), it be­
came in 1922 one of the Sections of the International 
Union of Geodesy and Geophysics (IUGG), which had 
been established in 1919. The present name (International 
Association of Geodesy, IAG) was resolved at the IUGG 
General Assembly in Stockholm 1930 (officially adopted 
in 1946), when all the Sections of IUGG became Associa­
tions (Levallois 1980). Today there are eight Associations 
incorporated in IUGG (Tab. 1).

The aim of the Mitteleuropäische Gradmessung pro­
posed by J. J. Baeyer (1861) was to connect the numerous 
astronomical observatories in Central Europe by triangu­
lation networks in order to determine the regional and 
local anomalies in the Earth’s curvature, i. e. the deflec­
tions of the vertical, and thus the structure of the geoid 
as a particular surface of the Earth’s gravity field (Torge 
1996, 2012). Baeyer also mentioned the scientific prob­
lem of interpreting these anomalies with respect to the 
structure and composition of the outer layers of the Earth. 
The combined network would, of course, also serve as a 

unified European horizontal reference frame, and thereby 
form the basis for geodetic positioning and applications. 
All these objectives are identical with those of today’s 
Commissions of the IAG: Reference Frames, Gravity Field, 
Geodynamics, Positioning and Applications. At the in­
augural meeting of the Mitteleuropäische Gradmessung 
in 1862 and at the first General Conference 1864 in Ber­
lin, the questions of the reference ellipsoid, the required 
accuracy (error limit) and standards (unit of length) were 
discussed (Torge 2005), which are current topics of IAG’s 
Inter-Commission Committee on Theory (ICCT) and the 
Global Geodetic Observing System (GGOS).

While the general justification and the structural ele­
ments of international geodetic cooperation have thus 
been maintained in principle, the detailed objectives have 
changed dramatically due to the revolutionary techno­
logic developments in the second half of the last century:
1.	�Extremely precise electronic time measurements re­

placed the mechanical instruments for most geodetic 
observations (geometric distances, gravimetric free fall 
accelerations).

2.	�Geodetic space techniques (satellites and radio-as­
trometry) replaced most terrestrial technology.

3.	�Computers allow the processing of the tremendous 
amount of data generated by the new geodetic tech­
niques.

These developments led to a very high accuracy of the es­
timated geodetic parameters (e. g. coordinates and gravity 
values), and the detection of small temporal variations in 
the Earth’s geometry (deformations), gravity field (mass 
displacements), and orientation in space (rotation) be­
came thus achievable. The traditional definition of geo­
desy as the science of the measurement and mapping of 
the Earth’s surface (Helmert 1880) extended to the quan­
tification and integrated analysis of the phenomena and 
effects of physical processes in the System Earth, i. e. the 
measurement of geodynamics and global change (Drewes 
2006). The IAG has taken account of these changes by 
adapting its structure and research program according to 
the new challenges.

2	 Changes of IAG’s Structure and Program in 
the Second Half of the 20th Century

Until 1939, when the last IAG General Assembly before 
the Second World War was held in Washington, USA, the 
organization of the IAG was structured in Commissions, 
which were formed quite casually and managed rather 
loosely (Tardi 1963). At the first General Assemblies af­
ter World War  II (1948 in Oslo, Norway, 1951 in Brus­
sels, Belgium), a strict division into Sections was set up 
which continued until the beginning of the satellite age 
in the 1960s (Tab. 2). The new Sections I (Triangulation) 
and III  (Geodetic Astronomy) dealt with the traditional 
objectives since the beginning of the Mitteleuropäische 
Gradmessung; the determination of the Geoid (Section V) 

Tab. 1: Associations of the International Union of Geodesy 
and Geophysics (IUGG)

IACS International Association of Cryospheric 
Sciences

IAG International Association of Geodesy

IAGA International Association of Geomagnetism 
and Aeronomy

IAHS International Association of Hydrological 
Sciences

IAMAS International Association of Meteorology and 
Atmospheric Sciences

IAPSO International Association for the Physical 
Sciences of the Ocean

IASPEI International Association of Seismology and 
Physics of the Earth's Interior

IAVCEI International Association of Volcanology and 
Chemistry of the Earth's Interior
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was its principal initial aim, and Levelling (Section II) was 
a fundamental technique of surveying. Gravimetry (Sec-
tion  IV) gained increased significance through the de­
velopment of the transportable pendulum apparatus by 
R. von Sterneck at the end of the 19th century (Helmert 
1913) and the field gravimeters developed in the 1930s 
by LaCoste (1934) and Thyssen & Schleusener (Schleuse­
ner 1934).

The Sections incorporated Study (later named Perma­
nent) Commissions and Special Study Groups for specific 
tasks, e. g. the adjustment of triangulation and levelling 
networks, astronomical and gravimetric observations, ge­
oid computations, and others.

As some principal scientific achievements in the 1950s 
and the beginning of the 1960s we may mention (I) the 
electronic distance measurements (Demuth 1958) which 
ushered in the trilateration method over traditional tri­
angulation, (II) progress in the reduction of the effects of 
gravity and atmospheric refraction in spirit levelling (e. g. 
Lucht 1972), (III) the intensified and improved azimuth, 
latitude and longitude determinations as well as simul­
taneous observations by zenith cameras (e. g. Ramsayer 
1969), (IV) the establishment of gravimeter calibration 
lines and a world gravity network (Großmann 1960), and 
(V) the gravimetric global Columbus geoid (Heiskanen 
1957) and the European Bomford geoid (Bomford 1964).

Tab. 2: IAG Sections (until 1999) and Commissions (since 2003)

General Assembly I II III IV V

1948 Oslo Triangulation Levelling Geodetic 
Astronomy

Gravimetry Geoid

1951 Brussels Triangulation Levelling Geodetic 
Astronomy

Gravimetry Geoid

1954 Rome Triangulation Levelling Geodetic 
Astronomy

Gravimetry Geoid

1957 Toronto Triangulation Levelling Geodetic 
Astronomy

Gravimetry Geoid

1960 Helsinki Triangulation Levelling Geodetic 
Astronomy

Gravimetry Geoid

1963 Berkeley Geodetic 
Positioning

Levelling and 
Crustal Motion

Geod. Astronomy 
& Artif. Satellites

Gravimetry Physical Geodesy

1967 Lucerne Geodetic 
Positioning

Levelling and 
Crustal Motion

Geod. Astronomy 
& Artif. Satellites

Gravimetry Physical Geodesy

1971 Moscow Control Surveys Space Techniques Gravimetry Theory and 
Evaluation

Physical 
Interpretation

1975 Grenoble Control Surveys Space Techniques Gravimetry Theory and 
Evaluation

Physical 
Interpretation

1979 Canberra Control Surveys Space Techniques Gravimetry Theory and 
Evaluation

Physical 
Interpretation

1983 Hamburg Positioning Advanced Space 
Technology

Determination of 
the Gravity Field

Theory and 
Evaluation

Geodynamics

1987 Vancouver Positioning Advanced Space 
Technology

Determination of 
the Gravity Field

Theory and 
Evaluation

Geodynamics

1991 Vienna Positioning Advanced Space 
Technology

Determination of 
the Gravity Field

Theory and 
Evaluation

Geodynamics

1995 Boulder Positioning Advanced Space 
Technology

Determination of 
the Gravity Field

Theory and 
Evaluation

Geodynamics

1999 Birmingham Positioning Advanced Space 
Technology

Determination of 
the Gravity Field

Theory and 
Evaluation

Geodynamics

2003 Sapporo Reference Frames Gravity Field Earth Rotation 
and Geodynamics

Positioning and 
Applications

Inter-Commission 
Cm’tee on Theory

2007 Perugia Reference Frames Gravity Field Earth Rotation 
and Geodynamics

Positioning and 
Applications

Inter-Commission 
Cm’tee on Theory

2011 Melbourne Reference Frames Gravity Field Earth Rotation 
and Geodynamics

Positioning and 
Applications

Inter-Commission 
Cm’tee on Theory



Fachbeitrag Drewes, Current Activities of the International Association of Geodesy (IAG) …

178 zfv   3/2012   137. Jg.

At the General Assembly 1963 in Berkley, USA, a 
thorough revision of the Sections was performed, in par­
ticular to account for the development of electronic and 
electro-optic techniques (in particular for distance mea­
surements) and the geodetic use of the recently emerg­
ing artificial satellite observations. The general naming 
Geodetic Positioning (Section I) substituted for Triangula­
tion, and Section III was extended to Geodetic Astrono-

my and Artificial Satellites. Since the improved levelling 
techniques led to the detection of many regional height 
changes with time, Section II was amplified to the study 
of – mainly vertical – Crustal Motions. Furthermore, the 
Geoid determination was complemented by more general 
subjects and renamed Physical Geodesy (Section V).

Among the most important advancements of the 1960s 
were the first optical observations of the balloon satellites 
Echo 1, Echo 2 and PAGEOS, which concerned Sections I 
and  III, and led after its purely geometrical adjustment 
(satellite triangulation) to the first three-dimensional 
global reference network (Schmid 1974) with a precision 
in the order of a few metres for 3D‑coordinates (Fig. 1). 
In Section II, a variety of recent crustal movements were 
reported in many countries, and an Inter-Union Com­
mission on Recent Crustal Movements (CRCM) was es­
tablished (Pavoni and Green 1975). Section IV organized 

gravity measurements along international calibration 
lines (Torge 1971) and computed – together with Commis-
sion III, the International Gravimetric Commission – the 
International Gravity Standardisation Network (IGSN71, 
Morelli 1974). The objectives of Section V Physical Ge-
odesy were certainly for the most part defined by Moritz 
(e. g. 1970). At the General Assembly 1967 in Lucerne, 
Switzerland, the Geodetic Reference System 1967 (GRS67) 
was adopted, which formed the basis for all geometric 
and gravimetric reference frames (IAG 1971).

The Sections were restructured eight years later at the 
General Assembly 1971 in Moscow, Soviet Union. Sec-
tion  I was renamed Control Surveys, now also includ­
ing levelling, Section II was dedicated to all Space Tech-
niques, including radio-astronomy, as Very Long Baseline 
Interferometry (VLBI) had become a new geodetic tech­
nique for positioning and Earth rotation observations. 
Gravimetry changed to Section III, and a new Section IV 
Theory and Evaluation was established taking account 
of the rapid development of the electronic and computer 
technology requiring refined methods. The name Physical 
Geodesy, which includes also many parts of the other sec­
tions, was changed to Physical Interpretation (Section V).

To exemplify the development of electronic, computer 
and space technologies, and as a link from the Mittel­
europäische Gradmessung to modern IAG results, we may 
mention the European Triangulation Network (Réseau 
Européen des Triangulations, RETrig), which was a cen­
tral project of Section  I and Commission X Continental 
Networks in the 1970s. In practice, this was the continu­
ation of Baeyer’s project for a unified network in Europe. 
It was revived in 1947, after the Second World War, by 
an order of the US Army Map Service (AMS) and the 
IAG agreed to participate with reservations, recognising 
that the purpose was rather more of a military than of a 
scientific nature (Kobold 1980). This led to the European 
Datum 1950 (ED50, Fig. 2). At the General Assemblies in 
Brussels (Belgium) 1951 and Rome (Italy) 1954, IAG de­

cided to continue the project, ex­
tending the triangulation chains 
to the combination of complete 
national networks. After includ­
ing more electronic baseline mea­
surements for the scale determi­
nation, and employing the new 
computer techniques for solving 
the large equation systems, the 
result was the ED79, and later, 
with the inclusion of satellite po­
sitioning results (Transit Dopp­
ler, satellite laser ranging, and 
VLBI), to the ED87 (Ehrnsperger 
1991). So, one may conclude that 
Baeyer’s proposal of the (Mittel-)
Europäische Gradmessung was 
realised 125 years later.

Fig. 1: Satellite triangulation network
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Fig. 2: European Triangulation net­
work (RETrig): ED50 (left) and 
ED87 (right)
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A fundamental push in Space Techniques was achieved 
in the 1970s by the development of satellite laser rang­
ing (SLR) and the launch of geodetic satellites such as 
LAGEOS and STARLETTE (Reigber 1981). These measure­
ments and their data analyses were not only a break­
through for Control Surveys (Section  I) but also for 
Gravimetry (Section III) and Physical Interpretation (Sec-
tion V). Section IV Theory and Evaluation took up these 
challenges studying the consequences for the Geodetic 
Boundary Value Problem and the solution of large equa­
tion systems. A new Geodetic Reference System (GRS80) 
was adopted at the General Assembly 1979 in Canberra, 
Australia (Moritz 1980).

At the General Assembly 1983 in Hamburg, Germany, 
there was mainly an update of Section names, maintain­
ing the previous general structure. A relevant change was 
the name of Section V to Geodynamics, because this in­
cluded not only Physical Interpretation, as before, but 
also specific techniques, analysis methods, and projects, 
in particular for plate tectonics, sea level change, Earth 
rotation, etc., i. e. the modelling of all mass displacements 
in the System Earth and the forces driving these process­
es. This structure remained unchanged until 2003 when a 
complete reorganization was performed.

The main geodetic progress in the last two decades of 
the 20th century was based on the revolutionary results of 
space techniques for applications in all fields of geodesy. 
General topics such as satellite missions and orbit deter­
mination were dealt with in Section II and Commission VI 
Space Techniques for Geodesy and Geodynamics (Drewes 
and Dow 2002). Necessary theoretical and methodological 
studies were carried out in Section IV (Grafarend 1997). The 
results led in Section I to a new definition and realisations 
of global (Boucher 1990) and regional (e. g. Adam et al. 
2002, Hoyer et al. 1998) reference systems, in Section III to 
improved models of the gravity field (e. g. EGM96, Lemoine 
et al. 1998, Fig. 3), and in Section V to advanced modelling 
of Earth rotation (e. g. Schuh 1999) and crustal deforma­
tion (plate kinematics and inter-plate deformations, Dre- 
wes 1998).

The tremendous outcome of the work of IAG in the 
second half of the last century cannot be summarised in 
one paper and can hardly be overstated. There are funda­
mental results and findings in all fields of geodesy. This 
includes theory and methodology, basic geodetic net­
works (reference frames and positioning), regional and 
global gravity field models (geoid and gravity anomalies), 
and geodynamic models (plate tectonics and Earth rota­
tion). They are documented in many publications, and 
articles and reports may be found in the various IAG jour­
nals and series: Journal of Geodesy, IAG Symposia Series 
(both published in Springer-Verlag), and the quadrennial 
IAG Reports (Travaux de l’AIG).

3	 The New IAG Structure since 2003

At the General Assembly 1999 in Birmingham, United 
Kingdom, a thorough review of the IAG structure was 
initiated in order to establish a new structure in 2003. The 
key elements were (Beutler 2004):
p	 The new structure should have a focus;
p	 The new structure should be based on the three fields 

of modern geodesy, namely the geometric shape, the 
orientation in space, and the gravity field of the Earth; 
and

p	 The new structure should (better) incorporate the IAG 
services.

With respect to the latter point it must be mentioned that 
IAG, besides the Sections and later Commissions, has 
its own or is involved in multidisciplinary international 
scientific services since the early years of the Europäische 
Gradmessung (Tab. 3). The task of the services is to gen­
erate products relevant for geodesy and for science and 
applications, using their own observations and/or obser­
vations of other services, to disseminate them among the 
scientific community, and to make them available for use 
in practice. The first Service, the Bureau International 
de Poids et Mesures (BIPM) was created in 1875, when 

the Convention of the Metre was 
signed by representatives of sev­
enteen nations. The International 
System of Units (SI), adopted in 
1960, is one of the modern prod­
ucts of BIPM. Today, the Time De­
partment is most involved in IAG 
activities. Other important ser­
vices since early times are the In­
ternational Bibliographic Service 
(IBS), the International Latitude 
Service (ILS, in 1962 renamed In­
ternational Polar Motion Service), 
and the Bureau International de 
l’Heure (BIH). The latter two were 
integrated in 1987 into the newly 
established International Earth 

Fig. 3: Geoid representation from EGM96
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Rotation Service (IERS), in 2003 renamed International 
Earth Rotation and Reference Systems Service (with the 
same abbreviation IERS). At present there are fifteen in­
ternational scientific services incorporated in IAG (Tab. 3).

These Services were subordinated to the Sections and 
not incorporated with representatives in the IAG Execu­

tive Committee until 2003, and therefore they did not 
have a say in IAG governance and organizational affairs, 
and they were not very visible in the scientific commu­
nity and in public. As a remedial action, the 1999 Review 
Committee recommended that the Services be raised to 
the same level as the Sections, which were to be renamed 

Commissions.
The new Commissions were 

to be aligned to the three fields 
of geodesy and their applica­
tions under the names Reference 
Frames (geometry), Gravity Field, 
Earth Rotation and Geodynamics, 
and Positioning and Applications. 
Another outcome of the review 
was the decision that theory must 
not be seen as an independent sci­
entific topic, but be integrated in 
Commissions. Consequently, an 
Inter-Commission Committee on 
Theory (ICCT) was proposed. In 
order to provide the Association 
with communication and infor­
mation and to improve the public 
relation of IAG, a Communication 
and Outreach Branch (COB) was 
established.

For the focus of the IAG struc­
ture envisaged in the restructur­
ing procedure, the Review Com­
mittee proposed long-term IAG 
Projects, which were referred to 
as its “flagships”. They should be 
of a broad shape and of highest 
interest and importance for the 
entire field of geodesy. Following 
the conclusions of an IAG Sym­
posium in Munich 1998 (Beutler 
et al. 2000), a Global Geodetic Ob-
serving System was proposed as 
the first IAG Project.

As a result of the review com­
menced in 1999, the new structure 
of IAG was adopted by the IAG 
Council, i. e. the representatives 
of the member countries which 
wield legislative power, and es­
tablished at the General Assem­
bly 2003 in Sapporo, Japan. The 
recommendations of the Review 
Committee were included in the 
new IAG Statutes and Bylaws at 
the same time. The general struc­
ture of IAG as an Association of 
IUGG is shown in Fig. 4. There is 
cooperation with other Unions 
in terms of services, programs,  

Tab. 3: IAG International Scientific Services

1875 BIPM Bureau International de Poids et Mesures

1889 IBS International Bibliographic Service

1899* ILS International Latitude Service (1962: renamed IPMS, 1987: 
integrated into IERS)

1912* BIH Bureau International de l‘Heure (1987: integrated into IERS)

1933 PSMSL Permanent Service of Mean Sea Level

1951 BGI Bureau Gravimetrique International

1956 ICET International Center for Earth Tides

1962* IPMS International Polar Motion Service (follow-on of ILS)

1987 IERS International Earth Rotation (2003: and Reference Systems) 
Service

1992 IGeS International Geoid Service

1994 IGS International GPS Service, (2005: renamed International 
GNSS Service)

1998 ILRS International Laser Ranging Service

1999 IVS International VLBI Service for Geodesy and Astrometry

1999 IDEMS International Digital Elevation Models Service

2003 ICGEM International Center for Global Earth Models

2003 IDS International DORIS Service

2004 IGFS International Gravity Field Service

2008 IAS International Altimetry Service

* = no longer existing

Fig. 4: General structure of IAG within IUGG since 2003
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projects, and joint boards (IAU 
= International Astronomical 
Union, IGU = International Geo­
graphical Union, ISPRS = Inter­
national Society of Photogram­
metry and Remote Sensing, IUGS 
= International Union of Geologi­
cal Sciences).

The Executive Committee (EC) 
is the entity to administratively 
direct the activities of IAG. It is 
led by the Bureau consisting of 
the President, the Vice-President 
and the Secretary General, and 
assisted by the IAG Office. Other 
members of the EC are the im­
mediate Past-President, the Presi­
dent of the COB, the Presidents of the four Commissions, 
the Chairperson of GGOS, three representatives of the 
Services, and two Members at Large selected in order to 
improve geographical and organizational balance. The 
latter regulation is very important, since many regions 
of the world, in particular developing countries, are tra­
ditionally not well represented in the Commissions and 
Services.

The Global Geodetic Observing System (GGOS) was 
established in 2003 as an IAG Project in its planning 
phase. The mission is to monitor the geodetic and the 
global geodynamic properties of the Earth as a system. It 
works with the IAG Services, Commissions and the ICCT 
to provide unique, mutually consistent and easily acces­
sible geodetic products (including the geometric reference 
frames and the gravity field) and the relevant geodetic 
constants for science and society. The detailed rationale 
of GGOS is described in several publications (Rummel et 
al. 2005, Drewes 2007, Beutler and Rummel 2012). It may 
be summarised by two principal tasks, namely
1.	�internally to coordinate the consistent and reliable 

observing and processing activities of all IAG compo­
nents, in particular by using identical standards and 
conventions, and

2.	�externally disseminate and propagate the IAG products 
to the scientific community and society in general, 
and in particular to give policy makers the necessary 
information for their decisions with respect to global 
change and geodynamic processes (e. g. sea level rise, 
earthquakes, tsunamis, and other natural hazards).

In 2007, GGOS was transferred from an IAG Project to a 
full IAG Component (identical to the Commissions and 
Services).

The new Commissions and the ICCT started their ac­
tivities by initially continuing the work of the previous 
Sections. Commission 1 Reference Frames took over the 
work of the global and regional networks and the rela­
tion to the celestial reference system in cooperation with 
the IAU and the IERS. Results may be found in the Pro­

ceedings of the first Commission 1 Symposium in 2006 
(Drewes 2009). An example is the International Terrestrial 
Reference Frame (ITRF) 2005 and 2008 (Fig. 5). Commis-
sion 2 Gravity Field continued together with the IGFS the 
terrestrial – in particular absolute and superconducting – 
gravity observations and geoid determinations, and was 
involved in the new satellite gravity missions (CHAMP, 
GRACE, GOCE) since its beginning. Results were pub­
lished in the Proceedings of the first Symposium in 2008 
(Mertikas 2010). Commission 3 Earth Rotation and Geo- 
dynamics concentrated on Earth tides, crustal deformation 
and the effects of geophysical fluids (Dehant et al. 2005, 
Gross 2009, Gross et al. 2009). Commission 4 Position-
ing and Applications dealt with applications in science, 
such as precise GNSS positioning, troposphere and iono­
sphere modelling (e. g. Schmidt et al. 2008), and practice,  
i. e. positioning and engineering (e. g. Rizos 2007).

4	 The Present IAG Scientific Structure and 
Program

The present program of the IAG was set up during and 
following the General Assembly in Melbourne, Australia, 
June/July 2011. It is an update of the previous programs 
(since 2003) with slightly modified Sub-Commissions (SC, 
Fig. 6).

Commission 1 will concentrate on investigations for 
the improved definition and realisation of terrestrial and 
celestial reference systems and their interactions by com­
bining in an optimal way the space geodetic techniques. 
Extreme precision is required in order to detect the small 
variations that may be caused by seismic processes, and 
to provide a reliable reference frame for practical (e. g. 
earthquake displacements) and scientific (e. g. monitoring 
global change) applications. To give an example: If we 
want to detect the magnitude of the sea-level rise (today 
about 3.5 mm/year) and eventual accelerations, we need 
an accuracy of 0.1 mm/year or better. As sea-level chang­
es are observed by satellite altimetry, the satellites being 

Fig. 5: Comparison of geodetic (APKIM2008D derived from ITRF2008) and geo­
physical (PB2002) plate models
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tracked from terrestrial stations, we need the station co­
ordinates with this precision, i. e. positions with 0.1 mm 
and its variations with time (velocities) with 0.1 mm/year, 
stable over decades.

Commission 2 is concerned with modelling the mass 
transports in the System Earth which can be seen in vari­
ations of the gravity field. In order to make use of the 
extraordinary observational precision of satellite gravity 
missions such as GRACE and GOCE (and follow-on mis­
sions), sophisticated models for data analysis and para­
meter estimation on Earth (downward continuation) have 
to be developed. Geoid variations caused by changes of 
the water cycle (changes in groundwater and soil mois­
ture, run-off, desertification) are in the order of millime­
tres. To calibrate the observations on the ground, we need 
reliable terrestrial gravity measurements. Therefore, the 
investigations on gravimetry and gravimetric networks 
will be continued. The resulting data will not only serve 
for calibration purposes but also for the study of temporal 
gravity changes.

Commission 3 has some modifications to its structure. 
The five Sub-Commissions are dedicated to the major 
fields of geodynamics: Earth tides, Earth rotation, crustal 
deformation, cryospheric deformation, as well as earth­
quakes and tectonics. The fluids inside and outside the 
Earth, and its effects on variations of the Earth rotation 
are an important subject of studies. These are carried out 
in close cooperation with the IERS Geophysical Fluids 
Centre and include the atmosphere, the oceans and the 
continental hydrosphere. The studies of earthquakes and 
tectonics continue the activities of the former Working 
Group of European Geoscientists for the Establishment of 
Networks for Earth-science Research (WEGENER).

Commission 4 is the connection of IAG to applications 
in science and practice, including outside the IUGG. The 
studies of alternatives and backups to GNSS, geospatial 
mapping and engineering, and satellite and airborne im­
aging systems are for the benefit of manifold users. The 
sensing and modelling of the atmosphere (troposphere 
and ionosphere), high-precision GNSS, and GNSS reflec­
tometry are useful for applications in science and in prac­
tice. The Commission continues to maintain connections 
to the IAG sister organizations such as the FIG, ISPRS, 
and others. They also organize a number of joint inter­
national meetings and participate in common programs 
and projects.

The ICCT has established Joint Study Groups together 
with Commissions, Services and GGOS in all fields of 
geodesy (see below).

The GGOS was restructured in order to better coor­
dinate its activities. The guiding body is now the GGOS 
Consortium comprising representatives of the IAG Com­
missions and Services. The decision making body is the 
GGOS Coordinating Board consisting of 16 members, 
either ex‑officio (e. g. chairpersons of GGOS entities) or 
voted by the Consortium. The GGOS Executive Committee 
comprises the GGOS Chair- and Vice-Chair-persons, and 
three selected members. The GGOS Science Panel is an 
independent and multi-disciplinary advisory board that 
provides scientific support. Administration and day-to-
day work is done by the GGOS Coordinating Office. The 
main scientifically coordinating entities are the Bureau 
for Standards and Conventions to look after, promote and 
expand the consistent use of all standards and conven­
tions in IAG products, and the Bureau for Networks and 
Communication to deal with the existing and planned 

station networks of the differ­
ent observation techniques. The 
scientific work of GGOS is cur­
rently structured in three Themes: 
Unified Height System, Geohaz-
ard Monitoring, and Sea-Level 
Change. An overview of the com­
plete IAG structure for the period 
2011–2015 is shown in Fig. 6.

The IAG Services have in gen­
eral their own Terms of Reference 
(ToR) and programs, in many cas­
es compiled together with other 
organizations (Unions, external 
Associations, Commissions and 
Programs). They are approved by 
the IAG EC. The details of the ser­
vices’ activities, which are mainly 
in the context of the generated 
products, may be viewed via the 
Internet. The URLs can be found 
at the IAG Homepage.

The Commissions, ICCT and 
GGOS establish in addition to 

Fig. 6: Scientific structure of the IAG Commissions and GGOS for the period  
2011–2015
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the indicated Sub-Components (Sub-Commissions, Bu­
reaus, and Themes) specific Projects, Study and Work-
ing Groups, which are installed for a four-year period 
in order to study and/or solve clearly defined problems. 
If these groups deal with topics concerning more than 
one Commission or a Commission and a Service, they are 
called Joint Project / Study / Working Group (JP, JSG, 
JWG). The ICCT has only Study Groups, and GGOS has 
only Working Groups. All these Groups are listed below. 
Some Study and Working Groups are also established 
within the Sub-Commissions. These are not listed here. 
The detailed structure and a report on the General Assem­
bly 2011 in Melbourne, Australia, is also given in Müller 
(2012).

Current Working Groups led by Commission 1:
JWG 1.1:  Tie vectors and local ties to support integra­

tion of techniques (joint with IERS),
JWG 1.2:  Modelling environmental loading effects for 

reference frame realisations (joint with IERS),
JWG 1.3:  Understanding the relationship of terrestrial 

reference frames for GIA and sea-level studies (joint 
with Commission 3),

JWG 1.4:  Strategies for epoch reference frames.

Current Project and Working Groups led by 
Commission 2:
JP 2.1:  Geodetic planetology (joint with Commissions 

1, 2, 3, and ICCT),
JWG 2.1:  Techniques and metrology in absolute gravi­

metry (joint with IGFS),
JWG 2.2:  Absolute gravimetry and absolute gravity ref­

erence system (joint with IGFS),
JWG 2.3:  Assessment of GOCE geopotential models 

(joint with IGFS),
JWG 2.4:  Multiple geodetic observations and interpreta­

tion over Tibet, Xinjiang and Siberia (joint with Com­
mission 3),

JWG 2.5:  Physics and dynamics of the Earth’s interior 
from gravimetry (joint with Commission 3),

JWG 2.6:  Ice melting and ocean circulation from gravi­
metry (joint with Commission 3)

JWG 2.7:  Land hydrology from gravimetry (joint with 
Commission 3),

JWG 2.8:  Modelling and inversion of gravity-solid 
Earth coupling (joint with Commission 3).

Current Study Group led by Commission 3:
JSG 3.1:  Gravity and height change inter-comparison 

(joint with Commissions 1 and 2)

Current Study Groups led by the ICCT:
JSG 0.1:  Application of time series analysis in geodesy 

(joint with GGOS and all Commissions),
JSG 0.2:  Gravity field modelling in support of height 

system realisation (joint with Commissions 1, 2, and 
GGOS),

JSG 0.3:  Methodology of regional gravity field model­
ling (joint with Commissions 2, 3),

JSG 0.4:  Coordinate systems in numerical weather 
models (joint with all Commissions),

JSG 0.5:  Multi-sensor combination for the separation of 
integral geodetic signals (joint with Commissions 2, 3 
and GGOS),

JSG 0.6:  Applicability of current GRACE solution strat­
egies to the next generation of inter-satellite range 
observations (joint with Commission 2),

JSG 0.7:  High-performance computational methods in 
geodesy  (joint with Commissions 2, 3 and GGOS),

JSG 0.8:  Theory and inversion in gravity-solid Earth 
coupling (joint with all Commissions),

JSG 0.9:  Future developments of ITRF models and their 
geophysical interpretation (joint with Commission 1 
and IERS).

Current Working Groups led by GGOS:
WG 0.1:  Satellite missions,
WG 0.2:  Earth system modelling,
WG 0.3:  Data and information systems,
WG 0.4:  Outreach and user linkage,
WG 0.5:  ITRS standard.

Working Groups subordinated to the GGOS Themes:
JWG 0.1.1:  Vertical Datum Standardisation (joint with 

Commissions 1 and 2, and IGFS)
JWG 0.2.1:  New technologies for disaster monitoring 

and management (joint with Commission 4)

5	 Conclusions

The International Association of Geodesy can look back 
to a history of 150 years. It has overcome enormous prob­
lems caused by wars and economic crises. Technological 
and scientific changes were challenges requiring innova­
tive instrumental and methodological developments. At 
present, the monitoring and modelling of the features and 
processes of global change and natural disasters are a 
duty for science and society, and therefore in the focus 
of IAG. Geodesy is capable of observing and representing 
many of these effects, e. g. those caused by variations in 
the complete water cycle and even small seismic defor­
mations. The present IAG program is designed to address 
such requirements.

More details on the IAG program may be found in the 
Geodesist’s Handbook (a quadrennial special issue of the 
Journal of Geodesy), the most recent being published in 
2012. Results of the activities are published in the IAG 
Symposia Series and in the biennial Reports (Travaux 
de l’AIG). Further information is available at the IAG 
Homepage (www.iag-aig.org). For questions please con­
tact the IAG Office (iag@dgfi.badw.de).
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