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Preamble

The Statutes and By-Laws of the Association, as they
were accepted by the IAG Council at the IAG Scientific
Assembly 2001 in Budapest, are included in this new edition
of the Geodesist’s Handbook 2004. Consequently, these
introductory remarks concerning the IAG Structure 2003–
2007 are redundant, by definition. The only excuse to write
these lines resides in the experience that many colleagues –
geodesists, surveyors and geophysicists – start yawning
when reading expressions like ‘‘Statutes’’ and ‘‘By-Laws’’.

The author of this ‘‘Explanatory Supplement’’ hopes to
have extracted the essence of the new IAG in a less formal,
but still informative way. As the full text of the Statutes and
By-Laws is available in thisVolume, it is allowed tomention
only the more relevant elements and facts, subsequently.

The restructuring process 1999–2003 was deep and
fundamental. The key elements were:

– the new structure should have a focus
– the new structure should be based on the three pillars

of modern geodesy, namely the geometric shape of the

Earth, the Earth’s gravity field, and the orientation of
the Earth in space.

– the new structure should (better) incorporate the very
successful IAG services, among other by a represen-
tation in the IAG Executive Committee.

It is very interesting to look at the ‘‘new IAG’’ from the
perspective of history. This was done by Beutler et al.
(2004), also included in this Volume.

1 The road from Birmingham (1999) to Sapporo (2003)

The new IAG structure was developed after the IUGG
General Assembly in Birmingham in summer 1999.
Between the summer 1999 and the summer 2001 a thor-
ough review of the IAG work and structure was per-
formed by the so-called IAG Review Committee, the work
of which is documented by Beutler et al. (2002). The list of
authors of this document also is identical with the list of
members of the IAG Review Committee.

The report was presented to the IAG Scientific Assem-
bly in Budapest in September 2001 in Budapest. The pro-
posed new structure was accepted by the IAG Executive
Committee and later on by the IAGCouncil, which held an
extraordinary meeting on September 8,2001 in Budapest.
At the same meeting Rummel et al. (2002) proposed to
create the the Integrated Global Geodetic Observing Sys-
tem (IGGOS) as IAG’s first project. After the Budapest
Scientific Assembly the IAG Review Committee was
abolished and the IAG Committee for the Realization of
the New IAG Structure was created. It was in essence
composed of the IAGExecutive, augmented by few experts
from services and regions. The committee members were:

– Gerhard Beutler (IAG first Vice-President, Chair of
Committee)

– Fernando Sanso (IAG President)
– Christian C. Tscherning (IAG Secretary General)
– Alan Dodson (President Section I)
– C.K. Shum (President Section II)
– Michael G. Sideris (President Section III)
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– Bernhard Heck (President Section IV)
– Klaus Peter Schwarz (Past President of IAG)
– Ruth E. Neilan (Director IGS Central Bureau)
– John Manning (Representative of Southern Hemisphere)

The work of mapping the old structure into the new one,
of creating the planning group for the Inter-commission
Committee (ICC) on Theory, and of issuing the call for
proposals for the Outreach Branch was given to the IAG
Committee for the Realization of the new IAG structure.
It was decided furthermore that the creation of a planning
group for the IAG Project called IGGOS (Integrated
Global Geodetic Observing System) should be left to the
initiative of Reiner Rummel and Gerhard Beutler (see
Beutler et al. 2004). The IAG Committee for the realiza-
tion of the new IAG structure held three meeting (on
September 6, 2001 in Budapest, on December 11, 2001 in
San Francisco, and on April 26, 2002 in Nice).

2 The essence of the new IAG Statutes and By-Laws

The IAG statutes say: ‘‘The Mission of the Association
is the advancement of geodesy, an Earth science that in-
cludes the study of the planets and their satellites. The
IAG implements its mission by advancing geodetic theory
through research and teaching, by collecting, analyzing,
and modeling observational data, by stimulating techno-
logical development and by providing a consistent repre-
sentation of the figure, rotation, and gravity field of the
Earth and planets and their temporal variations’’.

The mission statement is very broad by including our
Moon, the planets of the solar system, and perhaps even
satellites of other planets (than the Earth) into the sphere
of interests and activities of the Association. We will see
below that this broad understanding is reflected by the
new structure.

The Association’s objectives are stated in the IAG
Statutes, as well (please consult this document for more
information). The scientific work of the Association is
further specified in greater detail the new IAG By-Laws:
The scientific work of the Association shall be performed
within a component-structure consisting of:

– Commissions
– Services
– Inter-commission Committees
– the Communication and Outreach Branch, and
– IAG Projects,

hereafter called the Association components or compo-
nents. When comparing the previous with the new struc-
ture we find that the Services are mentioned for the first
time as IAG components on the same level of the hier-
archy as the Commissions. The new structure was sim-
plified insofar as the old ‘‘section-level’’ was abolished.

The Communication and Outreach Branch, Inter-
commission Committees (ICCs), and IAG project(s) are

new structure elements. Let us briefly browse through
these elements. We only include the general definitions
and remarks. The Terms of Reference of the components
for the time period 2003–2007 may be found in this Vol-
ume, as well.

2.1 Commissions

Commission 1: Reference Frames
(President: Hermann Drewes)

The objectives of Commission 1 are:

– The establishment, maintenance, improvement of the
geodetic reference frames.

– Advanced terrestrial and space observation technique
development for the above purposes.

– International collaboration for the definition and
deployment of networks of terrestrially-based space
geodetic observatories.

– Theory and coordination of astrometric observation
for reference frame purposes.

– Collaboration with space geodesy/reference frame re-
lated international services, agencies and organizations.

Commission 2: Gravity Field
(President: Chris Jekeli)

The objectives of Commission 2 are:

– Terrestrial, marine, and airborne gravimetry.
– Satellite gravity field observations.
– Gravity field modeling.
– Time-variable gravity field.
– Geoid determination.
– Satellite orbit modeling and determination.

Commission 3: Earth Rotation and Geodynamics
(President: Véronique Déhant)

The objectives of Commission 3 are:

– Earth Orientation (Earth rotation, polar motion,
nutation and precession).

– Earth tides.
– Tectonics and Crustal Deformation.
– Sea surface topography and sea level changes.
– Planetary and lunar dynamics.
– Effects of the Earth’s fluid layers (e.g., post glacial

rebound, loading).

Commission 4: Positioning and Applications
(President: Chris Rizos)

The objectives of Commission 4 are:

– Terrestrial and satellite-based positioning systems
development, including sensor and information fusion.

– Navigation and guidance of platforms.
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– Interferometric laser and radar applications (e.g.,
Synthetic Aperture Radar).

– Applications of geodetic positioning using three
dimensional geodetic networks (passive and active
networks), including monitoring of deformations.

– Applications of geodesy to engineering.
– Atmospheric investigations using space geodetic

techniques.

Each Commission has a Steering Committee, with a
maximum of twelve voting members, who define the
appropriate sub-structure of the Commission, which may
consist of the following components:

– Sub-commissions,
– Study Groups.
– Commission Projects

The Commissions were encouraged to set up inter-com-
mission components and components together with the
ICCs.

2.2 Services

All services somehow associated with the IAG in the
past were invited to become official IAG Services under
the new structure. The following services decided to follow
this invitation in the sense defined by the new IAG Stat-
utes and By-Laws:

– IERS (International Earth Rotation and Reference
Systems Service)

– IGS (International GPS Service)
– ILRS (International Laser Ranging Service)
– IVS (International VLBI Service for Geodesy and

Astrometry)
– IGFS (International Gravity Field Service)
– IDS (International DORIS Service)
– BGI (International Gravimetric Bureau)
– IGES (International Geoid Service )
– ICET (International Centre for Earth Tides) (Belgium)
– PSMSL (Permanent Service for Mean Sea Level)
– BIPM (Bureau International de Poids and Measure -

time section)
– IBS (IAG Bibliographic Service).

The IAG services work in a relatively independent way.
Their decision to join the IAG as services in the sense of
the new Statutes and By-Laws could not be ‘‘enforced’’ by
the IAG. They are represented in the IAG Executive
Committee by three members. This implies that the three
representatives do not represent all the services.

IAG has a mix of very old and very young services.
Their history is very interesting. Consult Beutler et al.
(2004) for more information.

2.3 Inter-commission Committees

The establishment of Inter-commission Committees
(ICCs) was not a trivial task. The idea of ICCs emerged
when discussing the future of Section IV ‘‘General Theory

and Methodology’’ of the old IAG structure. The con-
struction was triggered on one hand by the insight that
‘‘theory’’ should not (and cannot) be handled within one
theory-oriented Commission only, but that theory must be
an integrated part of all Commissions. It was also clear, on
the other hand, that there are disciplines related to theory
which cannot be dealt with within one Commission, but
which are relevant to all Commissions. For problems of
this kind a coordinating entity seemed to be necessary. The
opinion of the IAG Committee on the New Structure and
(later on) of the IAGExecutive Committee (old and new) is
very well captured by the definition given in the By-Laws:

‘‘Inter-commission Committees handle important and
permanent tasks involving all Commissions. Each Inter-
commission Committee shall have a steering committee
consisting of the following membership:

– President appointed by the IAG Executive Com-
mittee.

– Vice-president appointed by the IAG Executive
Committee.

– One representative from each Commission.

The terms of reference for each Inter-commission Com-
mittee shall be developed by a planning group appointed
by the IAG Executive Committee. The Inter-commission
Committees report to the IAG Executive Committee. The
Inter-commission Committee will be reviewed every eight
years.’’

When reading the Terms of Reference of the ICCs, one
might get the impression that the above definition is not
(always) literally observed. There are, e.g., purely internal
Working Groups in in the ICC on Theory. This exception
was approved by the Executive Committee.

One may be moreover amazed to find not only the ICC
on Theory (chaired by Peiliang Xu), but also proposals for
an ICC on Planetary Geodesy and for an ICC on Geo-
detic Standards. The IAG Council authorized the IAG
Executive Committee to set up the two ICCs, provided the
planning groups could finalize the preparatory work.
Currently, the planning groups for both ICCs are final-
izing their preparatory work. Intermediary reports of the
planning groups are contained in this Volume.

The ICC on Planetary Geodesy is an excellent example
for an ICC in the spirit of the above definition: The
exploration of the Moon and of planets (other than the
Earth) using geodetic techniques is, in particular in view of
the ‘‘race to Mars’’ of the prominent space agencies taking
place currently, a hot topic and should undoubtedly be
addressed by IAG. It is also crystal clear that the topic
involves all IAG Commissions. The same is also true in the
case of the ICC on Standards: IAG must make available
fundamental constants, etc., and speak with one tongue in
such questions. This task shall be delegated to the ICC on
Standards. In order to accomplish the task, the ICC has to
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maintain very close links to the Commissions, but in this
case also to the IAG Services; in particular to the IERS,
maintaining the well-known IERS Conventions.

2.4 The IAG Project

The new structure allows it to create IAG projects.
IAG projects are, as a matter of fact, a (and perhaps the)
essential element to realize a focus in the work of the
Association. Let us again quote the IAG By-Laws:

‘‘IAG Projects are of a broad scope and of highest
interest and importance for the entire field of geodesy.
These projects serve as the flagships of the Association for
a long time period (decade or longer).

The IAG Executive Committee shall appoint planning
groups for the creation of each IAG Project. Each IAG
Project shall have a Project Steering Committee consisting
of the following membership:

– The project chair appointed by the IAG Executive
Committee

– One member from each Commission appointed by the
Commissions’

– Steering Committees
– Two Members-at-Large proposed by the members of

the Project
– Steering Committee and approved by the IAG Exec-

utive Committee
– Chairs of the IAG Project sub-groups (if any).

In the IAG Structure 2003–2007 there is exactly one
project, the IGGOS, standing for Integrated Global
Geodetic Observing System. A planning group for the
IGGOS was set up at the IAG Scientific Assembly in
Budapest, a first meeting was held in May 2002 in
Washington, a second one in October 2003 in Munich.
The terms of Reference of the IGGOS project are con-
tained in this volume, as well. More information con-
cerning IGGOS and its importance from the perspective
of history may be found in Beutler (2004).

The IGGOS project is chaired by Christopher Reigber
from the GeoForschungsZentrum (GFZ) in Potsdam.
With this appointment the IAG goes back, at least geo-
graphically, to its roots: Friedrich Robert Helmert, the
first director of the IAG Central Bureau, was residing in
Potsdam as well – as a matter of fact in the same building
and at the same desk as the IGGOS president. We of
course all assume that the ‘‘genius loci’’ will make IGGOS
a great success.

2.5 Communication and Outreach Branch

Nowadays, Communication and Outreach are of emi-
nent importance, not only in politics, but also in science.
This aspect shall be in particular dealt with by the so-
called IAG Communication and Outreach Branch.

Let us again quote the relevant definition from the IAG
By-Laws: ‘‘The Communication and Outreach Branch
provides the Association with communication, educa-

tional/public information and outreach links to the
membership, to other scientific Associations and to the
world as a whole.

The responsibilities shall include the following tasks:

– Promote the recognition and usefulness of geodesy in
general and IAG in particular.

– Publications (newsletters)
– Membership development.
– General information service and outreach.

The Communication and Outreach Branch may also assist
the IAG Central Bureau in the following tasks:

– Maintenance of the IAG Web page,
– Setting up Association schools,
– Setting up meetings and conferences,
– Maintaining the Bibliographic Service.

A Call for Proposals was sent out in fall 2002. IAG was
very lucky to be able to make its final selection from
various excellent proposals. Eventually, the proposal of
the Budapest University of Technology and Economics
was accepted. Jozsef Adam is the director of the Com-
munication and Outreach Branch. The address of the new
IAG homepage is ‘‘www.iag-aig.org’’.

3 Individual Membership

The Membership of the Association consists of
Countries, Candidate Members, Individual Members and
Fellows. The individual membership is a new element of
the new IAG structure. It is the attempt of the Associ-
ation to improve the ‘‘IAG esprit de corps’’. The rights
and privileges of individual members are listed in the
IAG By-Laws. The membership lets you take part more
actively in the life of the association. It is accompanied
by a modest annual fee, which, in the good old IAG
tradition is used primarily to support our young col-
leagues and our colleagues from developing countries.
Membership forms may be downloaded from the IAG
homepage (www.iag-aig.org). You also find a specimen
attached to this report.

4 Concluding Remarks

The IAG Review and restructuring process was long
and (to a certain extent) exhausting. The result is inter-
esting and promising. The new structure is, of course, also
a compromise of (at times very) different positions, atti-
tudes, and opinions. Be this as it may: The time of
restructuring is over. We now have to bring the Associa-
tion, within the new framework, to life and to work.

I am personally looking forward to four years of hard,
but also rewarding work. It will be in particular of greatest
importance that the interface between commissions and
services is defined properly, that frictions between Com-
missions and Inter-commission Committees are mini-
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mized, and, last but not least, that the IGGOS actually
develops into the proud IAG flagship – as it is supposed to
be according to the IAG By-Laws.
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Abstract. The IAG Executive Committee and the IAG
Council decided to invoke a thorough review of the IAG
and its structure with the goal to create a new, hopefully
simpler structure, meeting the needs of the 21st century, at
the IAG General Assembly in Birmingham in 1999. The
new structure was implemented in 2003 at the XXIII-rd
IUGG General Assembly in Sapporo. The new structure
should

– have a focus
– be based on the three pillars of modern geodesy,

namely the geometric shape of the Earth, the orienta-
tion of the Earth in space, and the Earth’s gravity field,
and

– better incorporate the IAG services

The new structure may be viewed as an attempt to go
back to the roots of the IAG, as they were designed and
realized by the eminent geodesists and practitioners of the
19th century.

There are remarkable parallels between this first IAG
structure and that of 2003: The focus of IAG in the 19th
century was the Central European Arc Measurement, in
the 21st century it is the Integrated Global Geodetic
Observing System (IGGOS). The creation of the Interna-
tional Latitude Service (ILS) was a proud achievement of
the ‘‘old’’ IAG, today’s IAG services are the modern
counterpart. The goals of the 19th century IAG were
technically achieved by optical (astrometric) observations
and politically by international collaboration. The modern
tools are the space geodetic techniques (geometric and
gravitational), nothing changed on the political level: Only
international coordination and collaboration and long-
lasting institutional commitments promise satisfactory
results.

Key words. Earth observing systems, reference systems,
Earth rotation, gravity field, history of geodesy

1 Geodesy and IAG

By the mid-19th century geodesy was established as an
independent scientific discipline with a theoretical foun-
dation (containing specialized concepts) and with dedi-
cated observation methods. In the 1880s, Friedrich Robert
Helmert (see Fig.1) compiled and refined the mathematical
and physical theories related to geodesy in his two-volume
oeuvre Helmert (1880). He defined the so-called higher
geodesy as the methods to determine the equipotential sur-
faces and to measure parts of the Earth’s surface of arbi-
trary size by horizontal projection and heights considering
the shapes of the equipotential surfaces.

According to Torge (2001) and (Torge1996), geodesy is
the science of the measurement of the Earth’s surface and its
external gravity field including temporal variations. If
‘‘measurement of the Earth’’ is understood to include also
the orientation of the Earth in inertial space, then the
above definition may be considered as valid for our pur-
pose. Modern geodesy is based on three pillars, namely

– The geometric shape of the Earth (land, ice, and ocean
surface) as well as its variations with time,

– The orientation of the Earth in space as a function of
time (described by the Earth rotation parameters pre-
cession, nutation, length of day, and polar motion), and

– The Earth’s gravity field and its temporal variations.

This definition of modern geodesy was put forward by
Rummel et al. (2002), who also made the following pro-
posal in the same article: We propose, as a candidate IAG
project, an Integrated Global Geodetic Observing System
(IGGOS). IGGOS should combine – with utmost precision
and consistency – the three fundamental areas of geodetic
research into one integrated global observation and analysis
system for Earth sciences.The level of relative precision and
consistency was specified to be at least at the order of 10�9.
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What is the motivation to invoke a large-scale experi-
ment like IGGOS? There were – as often in such cases –
many reasons. Let us give three, which we believe to have
been of central importance:

– It was inspiring that Prof. Klaus-Peter Schwarz,
president of the Association between 1996 and 2000,
was convinced that the Association would need a
new focus in the new millennium. His questions,
concerns, and his convincing power led, among
others, to the organization of the IAG Section II
Symposium in Munich in October 1998 (documented
in Rummel et al. (2000). Many ideas, how to reor-
ganize IAG and how to realize IGGOS within the
Association, were discussed for the first time at this
symposium. The name Integrated Global Geodetic
Observing System and the corresponding acronym
IGGOS were coined in 1998 in Munich. It was
understood, from this point in time onwards, that
IGGOS should be considered as the focus for most
of the IAG activities.

– The five-section structure of the IAG was imple-
mented already in 1951 at the General Assembly in
Brussels and the most recent serious review of the
structure took place at the General Assembly in
Hamburg in 1983. This development is documented by
Table 1 (taken from Beutler 2000). Many important
developments, mainly due to the advent of the space
age and the advancement of measuring technology,
were not reflected by the IAG structure implemented
in 1951 or in 1983.

– According to Levallois (1980), the IAG Sections
should define the fundamental directions for geodesy
and give as complete a picture as possible of current
research and results in their fields. Attached to the
sections there could be commissions and special study
groups. The commissions had the task of dealing with
special problems requiring coordinated international
action. Often they were centered around a permanent
bureau, implying that commissions had a permanent
status, as well.

There was overlap between the sections, but there was
no such thing as a focus for the entire association. The
definition of the essential research topics was left to the
five sections. We conclude therefore that the idea of one
focal point for the entire association did not exist (nor did
it play any role) in the structure established in 1983. The
so-called ‘‘permanent bureaus’’ were not considered di-
rectly as a part of the Association, but only indirectly
through the commissions. This set-up assumes that the
permanent bureaus have ‘‘only’’ routine and organiza-
tional tasks, but certainly no research duties. Research
should be performed in the sections, in particular in the
study groups.

With the advent of the new space geodetic services, in
particular the IERS and the IGS (International GPS
Service), the assumptions underlying the old IAG struc-

ture were no longer valid: The space geodetic services are
most actively involved in geodetic research – one might
even say that they lead the research in important areas and
that they are very close to what might be the new IAG
focus. This new and exiting development was not at all
reflected by the old IAG structure. The service-related
aspects will be further discussed in Chapter 4.

It became clear at the Munich Section II symposium in
1998, that not only a new focus, but an entire new IAG
structure, allowing the Association to focus on a central
issue, was required. This is why the IGGOS project and the
new IAG structure cannot be separated from each other. At
the IAG General Assembly in Birmingham in 1999 the
result of four years of analyses of the IAG were presented
anddiscussed at the symposiumcalled IAG structure tomeet
future challenges. It was decided that an IAG Review Com-
mittee should be given the task to come up with a proposal
for a new IAG structure at the IAG Scientific Meeting in
2001 in Budapest. The IAGReviewCommittee organized a

Fig 1. Friedrich Robert Helmert (1843-1917)
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retreat in February 2000, where experts from geodesy,
Earth sciences, government organizations, etc. were invited
to develop, together with the committee, a first proposal
for the new structure. The committee did then complete
its work in a series of meetings, documented its findings
in Beutler (2002), drafted new IAG statutes and ByLaws
(see IAG homepage, http://www.gfy.ku.dk/�iag/), and
presented its work for approval to the IAG Executive
Committee and the IAG Council in September 2001 in
Budapest. After slight revisions the proposal was approved.
The new IAG consists of

– Commisions
– Services
– A Communication and Outreach Branch
– IGGOS as IAG’s first project.

The four elements are represented in the IAG Executive
Committee. Commissions and services thus are on the
same level in the new IAG structure. Moreover, the new
Statutes and ByLaws allow it to create an IAG project and
so-called inter-commission committees. More details
about the new IAG structure may be found in Beutler
(2002) and Beutler (2003).

The attempt to establish IGGOS as IAG’s first (and
only) project should be compared to the creation of the
IAG itself in 1864. This aspect will be further pursued in
Chapter 2.

The proposal put forward by the IGGOS planning
group to the IAG Executive Committee and the IAG
Council at the IAGGeneral Assembly in Sapporo contains
definition, vision, and mission statements. Moreover, the
objectives are specified, a science rationale is provided, and
the plan to implement IGGOS is specified. For the com-
plete information we refer to the original text of the pro-

posal (see IAG homepage, http://www.gfy.ku.dk/�iag/).
Here we confine ourselves to reproduce the definition
statement:

Definition: IGGOS stands for Integrated Global Geo-
detic Observing System. System should be understood as
the basis on which the future advances in geosciences can
be built. By considering the Earth system as a whole
(including solid Earth, atmosphere, ocean, hydrosphere,
ice, liquid core, etc.), monitoring it by geodetic techniques
and by studying it from the geodetic point of view, the
geodetic community does provide the global geosciences
community with a powerful tool consisting mainly of high
quality services, standards and references, and theoretical
and observational innovations. . ..

IGGOS has a central theme, namely Global deforma-
tion and mass exchange processes in the System Earth.
Under the umbrella of geometry plus Earth rotation plus
gravity field, this theme encompasses virtually all facets of
geodesy. In addition, it may easily be translated and
broken down into tangible individual sub-themes and -
products.

IGGOS will be based on the existing IAG Services. It
will provide a framework for existing or future services
and wants to ensure their long-term stability. IGGOS
must be recognized by partners outside IAG, e.g., by
UNESCO, ICSU (International Council of Science),
IGOS (the United Nations’ Integrated Global Observing
Strategy), governments, inter-government organizations,
WCRP (World Climate Research Program), IGBP
(International Geosphere Biosphere Program), etc., as
geodesy’s most important contribution to Earth sciences.

The initial structure to be established for the IGGOS
definition phase is simple and compatible with the existing
IAG services. The key elements of the initial IGGOS
structure are:

– The IGGOS Project Board as the central oversight
entity.

– Few well-defined Working Groups. The tasks of the
working groups are to a high degree independent of
the tasks of the IAG services.

– An IGGOS Science Council representing the geodetic
community.

More details may be found in the IGGOS description in
this volume.

2 General Baeyer’s magnificent enterprise

The history of the IAG till 1996 is very well documented
by Levallois (1980) and Torge (1996). Our main interest is
related to possible parallels between the birth of the
Association and its new structure – if there are any. Our
interest was stimulated by the article by Schwarz (2000),
who wrote:

Table 1. The IAG Sections

Section Year Title

I 1951
1971
1983

Triangulation
Control Surveys
Positioning

II 1951
1971
1983

Precise Leveling
Satellite Surveys
Advanced Space Technology

III 1951
1971
1983

Geodetic Astronomy
Gravimetry
Determination of the Gravity
Field

IV 1951
1971
1983

Gravimetry
Theory and Evaluation
General Theory and Methodology

V 1951
1971
1983

Geoid
Physical Interpretation
Geodynamics
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‘‘The impetus for organizing the international scientific
work in geodesy came from J. J. Baeyer, who in 1861, at
the age of 66, sent his famous memorandum to the King
of Prussia urging the establishment of the Central Euro-
pean Arc Measurement. . . Baeyer (1861) states:

In this framework, one could compute about 10 meridian
arcs at different longitudes and even more parallel arcs at
different latitudes; it would also be possible to compare the
curvature of the meridians on both sides of the alps, to study
the effect of the alpine ranges on the deflections of the
vertical and to determine the curvature of the Adriatic and
the Mediterranean, as well as the North Sea and the Baltic;
in a word, there is a wide field for scientific investigations
which have not been considered in any of the arc measure-
ment campaigns and which, no doubt, will lead to interesting
and important results. . .. If Central Europe is therefore
willing to unite and use its resources for the solution of this
task, it will call into being an important and magnificent
work. . ..

The new set of questions that Baeyer proposed to ask
had to do with the Earth as a system. He established as
guiding principles that the system Earth

– Must be considered as consisting of the solid Earth
and the oceans.

– Could be determined by measurement, of both the
geometric and gravimetric variety.

– Required the integration of existing components, to
provide new insights.

– Needed international cooperation and a scientific
organization.

These principles created a focus for geodetic research
that could still be felt fifty years later when the First
World War interrupted this development.’’

3 General Baeyer’s magnificent enterprise and IAG in the
21st century

The above quotations from Schwarz (2000) may be viewed
as the justification from the historical point of view of the
new IAG with IGGOS as its central theme. Let us further
investigate the parallels between Baeyer’s ‘‘magnificent
enterprise’’ and the more prosaic IGGOS (at least when
judged from the naming point of view).

In 1861 Baeyer was a retired general of the Prussian
army, well aware of the engineering, military and eco-
nomic implications of his proposal. The engineering part
of IGGOS is important, as well: The second half of the
20th century has seen an unprecedented development of new
measurement techniques in geodesy. Extensive use is made
of global satellite navigation systems like the GPS (the U.S.
Global Positioning System), the Russian counterpart
GLONASS, the French system DORIS, and the future
European system GALILEO. These systems were neither
designed nor are they maintained for scientific reasons, but
for everyday applications like airplane and car navigation,
hiking and biking, positioning, etc., and (at least for the first
two systems) for military use. They must be complemented,
for practical reasons, as well, by precise gravity observation
systems (terrestrial, airborne, spaceborne) in order to allow
for the determination of physical heights, which matter for
many engineering applications.

The proposers of the new IAG structure and of IGGOS
are convinced – exactly as General Baeyer was in his
epoch – that the available magnificent geodetic high pre-
cision instruments must be used for the benefit of science
and society – in particular for Earth sciences and astron-
omy (many of the methods developed in space geodesy
could, e.g., be used for determining size, figure, orientation,
and gravity field of the Moon, or other planets of the solar
system).

What Baeyer proposed, and what was eventually
realized, was neither the first arc measurement, nor were
the first gravimetric measurements performed in the
context of the Central European Arc Measurement. The
new aspect of the enterprise was the use of mature

Fig 2. The Prussian General Johann Baeyer (1794–1885)
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geodetic measurement techniques and the standardiza-
tion of observation and analysis, which allowed it to
focus on scientific issues, rather than on measurement
technology.

A similar situation is encountered today: The revolu-
tionary geodetic techniques designed and deployed in the
second half of the twentieth century are mature (or are
about to become mature). Their scientific exploitation
asks for a magnificent enterprise in the sense of Baeyer.
The ‘‘initial conditions’’ for IGGOS may be summarized
as follows:

– With the advent of the space age in 1957 satellite
geodesy was developed as a new branch of science.
Satellite geodesy uses artificial satellites either as
measurement targets or as measurement platforms.
Thanks to the relative closeness of the targets
(‘‘only’’ a few thousand kilometers) and thanks to
new developments in physics, alternative measure-
ment techniques eventually replaced the one and only
technique in astronomical geodesy (geodetic astron-
omy), namely the astrometric determination of the
direction of the observer to the celestial object at a
particular point in time. The Laser technology could
be used to measure precise distances between obser-
vatories and satellites (today with a typical accuracy
of 1 cm), crystal oscillators and atomic clocks opened
the way for using microwave signals (emitted by
artificial satellites) to measure distance differences
referring to two different epochs and one pair
‘‘satellite-receiver’’.

– The celestial reference frames, previously (from the
stone age up to the second half of the 20th century)
realized by observing the directions to so-called fun-
damental stars with optical means, is today defined
and maintained by simultaneously observing Quasars
(Quasi-stellar radio sources) from different radio-
astronomical observatories by using the Very Long
Baseline Interferometry (VLBI) technique.

– In the determination of the Earth’s gravity field (the
third pillar of modern geodesy) the (r)evolution due to
the advent of the space age was perhaps even more
spectacular than in the area covered by the first two
pillars. The revolution took place in three steps:

1. Whereas only the mass of the Earth and the
(dynamical) flattening (corresponding to the C00

and C20-terms of a spherical harmonics expansion of
the Earth’s gravity potential) were reliably known
before 1957, hundreds of terms emerged from the
analysis of the orbits of geodetic satellites using
Laser, Doppler, (initially also astrometry) as
observation techniques.

2. With the uninterrupted tracking of low satellite
orbits using spaceborne GPS receivers, the gravity
field can be determined with unprecedented accu-
racy. This is proved with the first results of the
German CHAMP mission.

3. With the advent of satellite gradiometry (based ei-
ther on extremely precise distance measurements
between neighboring low orbiters or on gradiome-
ters realized by a set of accelerometers within one
and the same satellite), the Earth’s gravity field and
its temporal variations may be determined with
unprecedented accuracy and (temporal and spatial)
resolution. Temporal variations, e.g., caused by the
re-distribution of mass in the Earth system con-
sisting of solid Earth, ice fields, oceans, and
atmosphere, are the key objective of the GRACE
mission. Using gradiometry based on acceleometers
it is also possible to determine the stationary part
of the Earth’s gravity field with unprecedented
accuracy – the primary goal of ESA’s GOCE
mission.

– Triangulation (i.e., the fine art of establishing geodetic
networks of regional or even continental size) was well
established when Baeyer made his proposal. The tools
to measure absolute gravity were a bit lagging behind
in the development. It was an essential element of
Baeyer’s proposal to include both techniques. The
situation is similar today: the geometry-related IAG
services IGS, ILRS, and IVS monitor (point-wise) the
geometrical aspects of the system Earth already now
on the 10�9-level. The gravity-related results are about
to reach this level with the series of space missions
CHAMP, GRACE, and GOCE. Again we are in a
situation, where the geometrical aspects related to the
system Earth are better established than those related
to gravity.

– The consistency of the geometrical and gravity-related
methods and results was considered only implicitly
and as a side issue in Baeyer’s proposal. Within
IGGOS consistency of geometry and gravity is a
central, probably even the key element. For all
applications requiring the knowledge of equipotential
surfaces, thus in particular for all research related to
global change, this consistency is a prerequisite. Take
altimetry as an example! If this consistency, compati-
ble with the accuracy achieved in geometry and in
gravity, cannot be guaranteed, sea level changes,
ocean currents, etc., cannot be established properly.

4 The IAG services

The incorporation of the IAG services was one of the key
element of the IAG restructuring process 1999–2003. Let
us therefore briefly review the development of (some of)
these IAG units. The history of the IAG services told here
is based on information contained in the documentation
Mueller (1998), and on the articles, Mueller (2000), Gui-
not (2000), Wilkins (2000), Yokoyama (2000) and Beutler
(2000).

Table 2 from Beutler (2000) lists the currently active
IAG services. We should mention that many of them are

570



‘‘not only’’ linked to the IAG (or, what we consider to be
equivalent, to IUGG, the International Union of Geodesy
and Geophysics), but also to other scientific associations.
The IERS and the IVS, e.g., are services of the IAU, the
International Astronomical Union, as well, and the
PSMSL, the Permanent Service for Mean Sea Level, is
also responsible to IAPSO, the International Association
for the Physical Sciences of the Ocean. Most of the ser-
vices are, moreover, working under the auspices of FAGS,
the Federation of Astronomical and Geophysical Data
Analysis Services.

It is our understanding that a new IAG service should
only be created, if its products are well defined, regularly
generated, and of importance for a larger user community.
The services are very different in age (the ILS, one of the
predecessors of the IERS, started operations in 1899, the
IBS (International Bibliographic Service) has roots going
back to 1889, whereas the ILRS and the IVS were founded
shortly before the end of the 20th century). It is, however,
interesting to note that even the oldest services are today
modern IAG services in the sense mentioned above.

There are three types of services, one related to (a)
geometry, one to (b) gravity, and one to (c) documentation
and information. Only the first two types will be further
considered here. The distinctions between the first two
types are in some cases arbitrary. There are, e.g., geometric
and gravity aspects when studying Earth tides (in the case
of the ICET, the International Centre of Earth Tides).

Let us first briefly address the gravity-related services.
An interesting and promising development took place very
recently: The International Gravity Field Service (IGFS),
consisting of

– Bureau Gravimetrique International (BGI)
– International Centre of Earth Tides (ICET)
– International Geoid Service (IGeS) I, in Milano
– International Geoid Service (IGeS) II, at NIMA

– International Centre of Global Earth Models
(ICGEM) at GFZ

was created recently to meet the challenges of the decade
of gravity marked by the German research satellite
CHAMP (launched 2000), the U.S./German mission
GRACE (launched 2002), and the European mission
GOCE (to be launched in 2005). It is expected that the
newly created IGFS will play an active role from now on,
comparable to that of the services related to space geod-
esy. The BGI and the ICET are the oldest parts of the new
service.

The BGI, hosted by the French space agency CNES
(Centre National d’Etudes Spatiales), was founded in
1951. The main task of BGI is to collect, on a worldwide
basis, all existing gravity measurements and pertinent
information about the gravity field of the Earth, to com-
pile and store them in a machine readable data base in
order to redistribute them to a large variety of users for
scientific purposes. The data consist of gravimeter obser-
vations, mean or point-by-point free air gravity anoma-
lies, and gravity maps. BGI also has at its disposal grids of
satellite altimetry derived geoid heights from the Geosat,
Topex-Poseidon, ERS1 and ERS2, Jason, and ENVISAT
missions.

The ICET was founded in 1956 to collect all available
measurements on Earth tides. The data are evaluated by
convenient methods in order to reduce the very large
amount of measurements to a limited number of param-
eters which should contain all the desired information.
The data from different instruments and different stations
all over the world are compared and their precision and
accuracy is evaluated. The major objective is to help
solving the basic problem of calibration by organizing
reference stations or realizing calibration devices; to fill
gaps in information and data; to build a data bank
allowing immediate and easy comparison; and to ensure a
broad diffusion of the results and information to all
interested laboratories and individual scientists.

The IGeS was created in 1991 on the occasion of the
IUGG General Assembly in Vienna as an operational
group of the International Geoid Commission of IAG.
The principal objective is to work for the benefit of the
international scientific community in general. Specific
tasks are the collection and distribution of data and
software for geoid computation as well as the performance
of geoid computations in support of national and scientific
objectives. At the IGeS section in Milano, emphasis is laid
on the education and training aspects by organizing
courses (International Schools) and issuing bulletins
describing activities and information available. The IGeS
branch at NIMA is probably the biggest data generator
and supplier worldwide.

Regarding the geometry-related entities in Table 2, one
should make the distinction between technique-specific

Table 2. Current IAG Services

Service Type Short Name

IERS Geom Int. Earth Rotation and Reference
System Service

IGS Geom Int. GPS Service
ILRS Geom Int. Laser Ranging Service
IVS Geom Int. VLBI Service
BIPM Geom Int. Bureau of Weight and Measures
PSMSL Geom Permanent Service for Mean Sea Level

ICET Grav* Int. Centre for Earth Tides
BGI Grav* Int. Gravimetric Bureau
IGeS Grav* Int. Geoid Service

IBS/) Doc IAG Bibliographic Service
IBS/) Doc Information Service

� = now part of IGFS
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services and the IERS, which ‘‘blends’’ the results of the
technique-specific services to generate a consistent set of
Earth rotation parameters, a terrestrial and a celestial
reference frame.

The PSMSL was established in 1933. It produces and
analyzes in essence sea level records of hundreds of tide
gauges over long time spans. The PSMSL data set repre-
sents extremely important boundary conditions for global
change analyses. The correct interpretation of the tide
gauge signals is delicate. It is a recent development that
the PSMSL and the IGS work closely together: With the
GPS technique it is possible to describe independently the
vertical motion of the tide gauge observatories.

The role of the BIPM time section (Bureau Interna-
tional de Poids et Mesures) is crystal clear: This section of
BIPM generates and disseminates International Atomic
Time (TAI) and the Coordinated Universal Time (UTC),
where the ‘‘power’’ to introduce leap seconds is with the
IERS. As UTC is derived today from atomic time (TAI)
and no longer from monitoring Earth rotation (or other
astronomical motions), the service is basically physical in
nature. Its main concern is the combination of more than
200 atomic clocks worldwide. Therefore, there are
important relationships between the BIPM and the IGS,
because the GPS may be used to transfer time and fre-
quency very accurately and efficiently between the time
laboratories. The BIPM time section is the successor of
the BIH, the Bureau International de l’Heure, which was
created in 1912 to make use of the radio technique to
synchronize clocks worldwide. Physically, the BIH was
located at the Paris Observatory till 1985, when it became
the time section of the BIPM. The BIH played a very
active role in the transition phase from the IPMS to the
IERS (to be discussed below). At that time the BIH did
not only have a time section, but an Earth rotation sec-
tion, as well. The latter branch of the BIH was melted with
the newly established IERS in 1988.

The roots of the IERS go back to the year 1899, when
the ILS, the International Latitude Service, was founded
by the (predecessor of) the IAG. Its name is very appro-
priate: polar motion was derived from latitude observa-
tions performed at (initially) six observatories (Mizusawa
(Japan), Tschardjui (former USSR), Cagliari (Italy),
Gaithersburg (USA), Cincinnati (USA), Ukiah (USA)).
The Central Bureau of the ILS was initially located at the
Geodetic Institute of Potsdam (Director F. R. Helmert,
responsible C.T. Albrecht, then moved to Japan (Mizus-
awa) in 1922 with H. Kimura as director, then to Italy in
1935, to go back to Japan in 1962 with S. Yumi as
director). The foundation of the ILS is clearly an IAG
achievement. With the reorganization of the international
scientific associations after the first world war, in partic-
ular with the creation of the IAU and the IUGG, the ILS
became a service working under the auspices of the two
big Unions. The IAG, now an Association of IUGG, was

de facto responsible for the ILS – together with the IAU.
A serious review of polar motion work took place in the
1950s. It was decided to considerably expand the polar
motion work and that the IPMS, the International Polar

Motion Service, should succeed the ILS with a much ex-
panded mandate (when compared to the ILS). The IPMS
became a service under FAGS and should.

– Advance the study of all problems related to the mo-
tion of the pole

– Collect the astronomical observations which can be
utilized for the determination of this motion

– analyze and synthesize them
– calculate the coordinates of the pole
– distribute the data required
– publish the initial data and obtained results.

This mandate is close in many aspects to the mandate
of the IERS. It is interesting to note, however, that the
celestial and terrestrial reference frames, implicitly needed
for the work of the IPMS, were not explicitly mentioned in
the above list. With the accuracy achievable within the
new service, the celestial frame could be taken from
astronomy (fundamental catalogs) and the (mean) terres-
trial frame from geodesy.

The IPMS Central Bureau stayed in Japan with
K. Yokoyama as director until the service was abolished
by the end of 1987.

It is interesting to note that it was not the IPMS, which
embraced the new space techniques, but that this mandate
was given to the IAU/IUGG joint working group on the
rotation of the Earth in 1978 with G. A. Wilkins as chair
and I. I. Mueller as co-chair. This working group initiated
and conducted the project MERIT (Monitoring Earth
Rotation and Intercomparison of Techniques of obser-
vation and analysis). The BIH was the coordinating center
of the project. All candidate techniques, in particular
optical astrometry, Doppler tracking of satellites, Satellite
and Lunar Laser Ranging (SLR, LLR), and Very Long
Baseline Interferometry (VLBI) were invited to demon-
strate their capabilities for Earth rotation monitoring. A
so-called MERIT Short Campaign was held in 1980, fol-
lowed by the MERIT main campaign from September 1,
1983 to October 31, 1984. The MERIT operations con-
tinued (on a best effort basis) thereafter. Based on the
experiences gained by the MERIT project and on rec-
ommendations made by the project team, the IAU and
IUGG decided to set up the IERS (International Earth
Rotation and Reference Systems Service), which started
operations on January 1, 1988. The mandate of the IERS
is to

– Define and maintain the International Celestial Ref-
erence Frame (ICRF)

– Define and maintain the International Terrestrial
Reference Frame (ITRF)

– Monitor the Earth rotation parameters
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– Define the standards, constants, models etc., required
for Earth rotation work.

VLBI, SLR, LLR were the techniques originally consid-
ered by the IERS. It is interesting to learn from Wilkins
(2000) that one option was to consider VLBI as the only
technique to define Earth rotation. This solution would
have been rather close to the original definition of the ILS,
namely to determine polar motion using one technique
only, and to base the service on a small number of
‘‘identical’’ observatories. In retrospective it was a wise
decision to define the IERS as a multi-technique service.
From our perspective it would have been good to include
astrometry as well. This would have added a completely
independent technique to determine UT1. Also, the
transfer problem of the celestial reference frame from the
microwave to the optical domain would have been solved
in this way. Be this as it may: The understanding of the
IERS as a multi-technique service made it very easy for
GPS to become acknowledged as an official IERS tech-
nique in the 1990s.

The IGS, International GPS Service was established
in the early 1990s. The IGS planning committee started
working after the IAG Scientific Assembly 1989 in
Edinburgh under the leadership of I.I. Mueller. The
committee wrote and sent out a call for participation for
IGS stations, data centers, analysis centers, and central
bureau, to take part in the IGS test campaign, and
eventually in a future official IGS service. The response
to the call for participation was overwhelming: It
became clear that the IGS network would consist of
dozens of tracking sites distributed worldwide (the cur-
rent network consists of more than 200 stations), of
three global and many regional data centers, and of a
handful of analysis centers. The IGS Central Bureau was
to be located at JPL (Jet Propulsion Laboratory) in
Pasadena. At the IUGG General Assembly in Vienna,
the IGS planning committee was dissolved and the so-
called IGS Campaign Oversight Committee was created
instead, with G. Beutler as chairman. It was the main
purpose of this committee to organize a three-month
IGS test campaign in 1992. The campaign was a great
success. All analysis centers were capable of producing
accurate GPS orbits (at least one order of magnitude
better than the broadcast orbits) and, in addition, pre-
cise station coordinates, high-resolution polar motion
and length of day data. The work of the IGS analysis
center was regularly compared and evaluated by the
analysis coordinator.

The 1992 IGS Test Campaign, scheduled for 21 June–
23 September 1992, was, as a matter of fact, so successful
that it was decided to continue operations on a best effort
basis after the official end of the 1992 campaign in the
framework of a pilot service. The IGS products became
more and more mature, robust, and reliable. It was
therefore only natural that the IAG Executive Committee,
at its meeting in 1993 in Beijing, decided to establish the

IGS as an official IAG service, with official starting date
on January 1, 1994. It was also decided that the IGS
analysis coordinator, Jan Kouba from Canada, should
not only compare and evaluate the analysis centres’
products, but in addition come up with official IGS
products, which should be based on all individual solu-
tions. This strategic decision was essential to make IGS
products accurate, robust, and clearly understandable for
the wider user community (scientific and commercial). The
oversight committee was replaced by the IGS Governing
Board with G. Beutler as its first chair. Beutler was suc-
ceeded by Prof. Ch. Reigber in 1999, who in turn was
succeeded by Prof. J. Dow in 2003.

The IGS is a truly interdisciplinary service of IAG:
GPS orbits, station coordinates and velocities, time
transfer parameters, global ionosphere models, integrated
water vapor content (for selected ground stations) are
regularly determined by the IGS. This aspect of the IGS is
documented in Beutler (1999). The IGS was (and is)
widely recognized to be a model service of IAG.

The International VLBI Service for Geodesy and

Astrometry (IVS) started its official operations as an IAG
service on March 1, 1999. It is the successor of the CSTG
(International Coordination of Space Techniques for
Geodesy and Geodynamics) subcommission on VLBI,
which is in turn the successor of the so-called IRIS
(International Radio Interferometric Surveying) subcom-
mission of CSTG, established at the IUGG General
Assembly in Hamburg. The IRIS subcommission played
an essential role during the MERIT campaign for dem-
onstrating the power of the new space geodetic techniques
for Earth rotation monitoring and for the establishment of
the celestial and terrestrial reference frames. Today, the
IVS is the service officially recognized by IUGG and IAU
for the definition and maintenance of the celestial refer-
ence frame. Moreover, the (unbiased) determination of
UT1–UTC and of precession and nutation, is performed
by this service. The VLBI technique was developed by
NASA. Today, Japanese and Canadian developments are
of greatest importance in this domain, as well. Exactly like
the IGS, the IVS is a single-technique service. Its terms of
reference and structure are rather similar to those of the
IGS.

The International Laser Ranging Service (ILRS) started
official operations in fall 1998. The ILRS is the successor
of the CSTG subcommission on satellite and lunar laser
ranging, which was established in early 1986 as the
Satellite Laser Ranging subcommission in 1986. Exactly
like the IRIS subcommission, the SLR subcommission
played an important role during the MERIT campaign.
Today, the ILRS analyses define (in essence) the scale and
origin of the ITRF, the IERS terrestrial reference frame.
SLR/LLR can play this role, because atmospheric
refraction may very well be modelled with sub-cm accu-
racy by using standard meteorological equipment
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(measuring pressure, temperature, and humidity recorded
at the observing sites). As seen from the IGGOS per-
spective, the ILRS and its contributions calibrate the
microwave observing systems GPS and VLBI. It should be
pointed out in addition that – prior to the launch of the
CHAMP, GRACE, and GOCE missions – our knowledge
of the Earth’s global gravity field was essentially based on
SLR/LLR (early astrometric satellite observations were
also included). The ILRS will also play its role as a cali-
bration technique for the determination of the gravity field
with the dedicated gravity missions. The separation of the
gravitational and non-gravitational forces is based on
accelerometers in the modern spacecrafts, which may be
biased in particular in the low-frequency part of the
spectrum. This separation of gravitational and non-grav-
itational forces was done in a very primitive, but trans-
parent way, in the case of the Laser geodetic satellites (like
LAGEOS I, II, Starlette) by deploying and observing
cannonball satellites and by minimizing the ratio ‘‘cross-
section:mass’’ of the satellites. The residual non-gravita-
tional forces are therefore very simple to model.

The IGS, IVS, and ILRS operate global networks of
ground stations. The terrestrial part of IGGOS will be
based on these technique-specific networks.

5 Summary

The new structure of IAG and its flagship, IGGOS as
IAG’s firstproject, were reviewed from the perspective of
history. Many aspects of the new IAG remind us of
General Baeyer’s ‘‘magnificent experience’’, which led in
1862 to the birth of the IAG, the International Associa-
tion of Geodesy.

Exactly like in 1862 the measurement technology, in
our case that of the space geodesy (geometrical and
gravitational), has reached a high level of maturity and
stability. We do not anticipate the advent of revolutionary
new geodetic tools within the next decade (except for the
expected olympic altius, citius, fortius).

The real challenge of the new IAG has to be seen in a
set of mutually consistent gravitational and geometric
products on the level of 10-9 (one ppb). These products
should be seen as geodesy’s (and IAG’s) contribution to the
wider scientific community and to society in general. IG-
GOS is the metrological basis for all global change research
and for more general questions dealing with mass exchange
in the system Earth consisting of solid Earth, oceans, ice
sheets, and atmosphere. IGGOS must be successful: Only by
a continued monitoring of all geometric and gravimetric
signals of the system Earth we obtain the boundary condi-
tions for meaningful global geodynamic models.

The IAG services played a very important role in the
past for the development of geodesy and geodynamics
(starting from the creation of the ILS in 1899 to the newly

established space geodetic and gravimetric services). The
history of these services (in particular the development
from the ILS to the IPMS and eventually to the IERS) in
the 20th century is fascinating, but also encouraging –
obviously it was possible to monitor the geodetic and
geodynamic aspects of the system Earth with the state of
the art methods for more than a century.

The years since the advent of the space age were years
of research and technological development. The next two
decades will most likely be a time period of modeling and
understanding (of course accompanied by an optimization
of the observational tools) relying on measurement series
of increasing length and precision – made available
through the IAG services. The IGGOS relies on these well
established IAG services to monitor and understand the
system Earth from the geodesist’s perspective.

References
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IAG on the Internet (http://www.iag-aig.org)
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URL: http://www.iag-aig.org
E-mail (Direct): szrozsa@sci.fgt.bme.hu, jadam@sci.fgt.bme.hu

The IAG maintains an Internet site, which is a
valuable source of information not only about the
Association itself, but also about its scientific disciplines.
The primary goal of the website is to communicate with
the IAG members, and make information available to

the greater Geosciences community in the world as a
whole.

The first IAG website was created in the middle 1990’s
and it was a well functional website (http://www.gfy.
ku.dk/�iag). It was hosted and operated by the IAG
Central Bureau at the Department of Geophysics,
Copenhagen University, Denmark. This website was
maintained by the IAG Secretary General, Professor Carl
Christian Tscherning and by the IAG Assistant Secretary
General, Ole Baltazar Andersen. The website was struc-
tured in the following sections: IAG General, Publica-
tions, IAG Awards and IAG Fund, Calendar, Meeting
Announcements, Miscellaneous, Bibliographic Services,
and Links to Geoscience Organisations.

Since the maintenance of the IAG website belongs to
the activities of the Communication and Outreach Branch
(COB) established by the new IAG By-Laws, therefore
after the 23rd IUGG/IAG General Assembly (Sapporo,
2003) the website was moved to its new address at
www.iag-aig.org and is maintained by our Webmaster,
Szabolcs Rózsa [szrozsa@sci.fgt.bme.hu]. It is currently
hosted at the Department of Geodesy and Surveying of
the Budapest University of Technology and Economics
(BUTE) with the Research Group for Physical Geodesy
and Geodynamics of the Hungarian Academy of Sciences
(HAS), Budapest, Hungary.

To improve communication about IAG activities and
related informations, the IAG home page has been
re-designed and the website is under upgrading. It will be a
repository of information about IAG history, Meetings,
Activities, Resolutions, Commissions, Publications, Offi-
cers, and more. Links to important Web pages related to
Geodesy, namely
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– IAG sponsored symposia,
– IAG Commissions,
– IAG’s’ old Sections
– IAG Services,
– Satellite Missions,
– IUGG and Associations,
– IAG Sister Societies,
– Geoscience Organisations

can presently be accessed on the new IAG home page.
Links to University and Institute Web pages will also be
added.

The new IAG website is also in the English Language.
It has a counter to record statistics (www.nedstatbasic.
net). Up to now (20 October 2003) our new website re-
ceived 2760 hits.

Layout of the website is as follows and the IAG
homepage as a picture is attached to this report.
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Structure of the International Union of Geodesy and Geophysics (IUGG)

For the period 2003–2007

Bureau

President: Dr. Uri Shamir (Israel)
Vice President: Dr. Tom Beer (Australia)
Secretary General: Dr. Jo Ann Joselyn (U.S.A.)
Treasurer: Dr. Aksel Hansen (Denmark)
Bureau Members: Dr. A. Tealeb (Egypt),

Dr. H. Gupta (India),
Dr. Y.T. Chen (China)

Assistant Treasurer: Anders Svensson (Denmark)
Past President: Masaru Kono (Japan)

Executive committee

– The Bureau
– The Past president of the Union
– The presidents of the Associations (listed below):

International Association of Geodesy

President: Dr. G. Beutler (Switzerland)
Secretary General: Dr. C.C. Tscherning (Denmark)

International Association of Geomagnetism

and Aeronomy

President: Dr. C. Barton (Australia)
Secretary General: Dr. B. Hultqvist (Sweden)

International Association of Hydrological Sciences

President: Dr. K. Takeuchi (Japan)
President-Elect: Dr. Askew (Switzerland)
Secretary General: Dr. P. Hubert (France)

International Association of Meteorology

and Atmospheric Sciences

President: Dr. M. MacCracken (U.S.A.)
Secretary General: Dr. R. List (Canada)

International Association for the Physical Sciences

of the Ocean

President: Dr. S. Imawaki (Japan)
Secretary General: Dr. F. Camfield (U.S.A.)

International Association of Seismology and Physics

of the Earth’s Interior

President: Dr. E.R. Engdahl (U.S.A.)
Secretary General: Dr. P. Suhadolc (Italy)

International Association of Volcanology

and Chemistry of the Earth’s Interior

President: Dr. O. Navon (Israel)
Secretary General: Dr. S. McNutt (U.S.A.)

The Secretary Generals of the Associations may at-
tend any meeting of the Executive committee of the
Union in and advisory capacity.

Finance Committee

Chairman: Chair Dr. M. Hamlin (U.K.),
Members: Dr. D. Jackson (U.S.A.),

Dr. B. Kennett (Australia),
Dr. K. Suyehiro (Japan),
Dr. J. Vilas (Argentina).
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Structure of the International Association of Geodesy for the period 2003–2007

Bureau

President: Gerhard Beutler (Switzerland)
Vice President: Michael Sideris (Canada)
Secretary General: C. C. Tscherning (Denmark)

Executive committee

– The Bureau
– The Past President:
– The Commission Presidents:
– Three Service Representatives.
– President of the Communication and Outreach

Branch.
– Two members at large (geographical coverage)

Commission 1 (Reference Frames)
President: Herman Drewes (Germany)
Vice-President: C.K. Shum (USA)

Commission 2 (Gravity Field)
President: Christopher Jekeli (USA)
Vice-President: Ilias Tziavos (Greece)

Commission 3 (Earth Rotation and Geodynamics)
President: Veronique Dehant (Belgium)
Vice-President: Mike Bevis (USA)

Commission 4 (Positioning & Applications)
President: Chris Rizos (Australia)
Vice-President: Pascal Willis (France)

Members at large:
Luiz P. Fortes (Brazil)
Charles Merry (South Africa)

Service representatives:

Ruth Neilan (USA)
Markus Rothacher (Germany)
Harald Schuh (Germany)

President of the Communication and Outreach Branch

J.Adam (Hungary)

Other officers

Editor in Chief of the Journal of Geodesy
W. Featherstone (Australia)

Assistant Secretaries of the Association
Ole Baltazar Andersen (Denmark)

Honorary Presidents:
F. Sansó (Italy) – Past President
K.-P. Schwarz (Canada)
H. Moritz (Austria)
I. I. Mueller (USA)
W. Torge (Germany)

Honorary Secretaries General
M. Louis (France)
C. Boucher (France)

Secretaries on the sections and the other officers may at-
tend any meeting of the Executive Committee of the
Association in an advisory capacity.
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IAG structure

International Services:

IERS (International Earth Rotation and Reference
Systems Service)

Chair of D. B.: Jan Vondrák (Czech Rep.)
Director of C. B.: Bernd Richter (Germany)

IGS (International GPS Service)
Chair of G. B.: John Dow (Germany)
Director of C. B.: Ruth Neilan (USA)

ILRS (International Laser Ranging Service)
Chairman of G. B.: Werner Gurtner (Switzerland)
Director of C. B.: Michael Pearlman (USA)
Secretary: Carey Noll (USA)

IVS (International VLBI Service for Geodesy
and Astrometry)

Chair of D. B.: W. Schlüter (Germany)
Coordinating C. D.: N. Vandenberg (USA)

IGFS (International Gravity Field Service)
Chair: Rene Forsberg (Denmark)

IDS (International DORIS Service)
Chair of G. B.: G. Tavernier (France)

BGI (International Gravimetric Bureau)
Director: J-P. Barriot (France)

IGeS (International Geoid Service)
President: F.Sansò (Italy)
Director: R.Barzaghi (Italy)

ICET (International Centre for Earth Tides) (Belgium)
Chair of D. B.: Bernard Ducarme (Belgium)

PSMSL (Permanent Service for Mean Sea Level)
Director: P.L. Woodworth (UK)

BIPM (Bureau International de Poids and Measure – time
section)

Director Time Section: E.F. Arias (France)

IBS (IAG Bibliographic Service)
Chair: Annekathrin Korth (Germany)

Commissions:

Commission 1 - Reference Frames

President: H. Drewes (Germany)
Vice President: C.K. Shum (USA)

Sub-Commissions:

SC1.1: Coordination of Space Techniques
President: M. Rothacher (Germany)

SC1.2: Global Reference Frames
President: Claude Boucher (France)

SC1.3: Regional Reference Frames
President: Zuheir Altamimi (France)

SC1.3 a: Europe
Chair: Joao Torres (Portugal)

SC1.3 b: South and Central America
Chair: Luiz Paulo Fortes (Brazil)

SC1.3 c: North America
Chair: Michael Craymer (Canada)

SC1.3 d: Africa
Chair: R. Wonnacott (South Africa)

SC1.3 e: Asia-Pacific
Chair: John Manning (Australia)

SC1.3 f: Antarctica
Chair: Reinhard Dietrich (Germany)

SC1.4: Interaction of Celestial and Terrestrial
Reference Frames
President: Shen Yuan Zhu (Germany)

Inter-Commission Projects:

IC-P1.1: Satellite Altimetry
(Joint with Commissions 2 and 3)
Chair: Wolfgang Bosch (Germany)

IC-P1.2: Vertical Reference Frames
(Joint with Commission 2)
Chair: Johannes Ihde (Germany)

580



Inter-Commission Study Groups:

IC-SG1.1: Ionosphere Modelling and Analysis
(Joint with Commission 4 and COSPAR)
Chair: Claudio Brunini (Argentina)

IC-SG1.2: Use of GNSS for Reference Frames
(Joint with Commission 4 and IGS)
Chair: Robert Weber (Austria)

Inter-Commission Working Groups

IC-WG 1: Quality Measures, Quality Control and Quality
Improvement
(Joint with ICCT and Commission 2)
(Description: See ICCT)
Chair: H. Kutterer (Germany)

IC-WG2: Integrated theory for Crustal Deformation
(Joint with ICCT and Commission 3)
(Description: See ICCT)
Chair: K. Heki (Japan)

IC-WG3: Satellite Gravity Theory
(Joint with ICCT and Commission 2 )
(Description: See ICCT)
Chair: N. Sneeuw (Canada)

Commission 2 (Gravity Field)

President: Christopher Jekeli (USA)
Vice-President: Ilias Tziavos (Greece)

Sub-Commissions:

SC2.1: Gravimetry and Gravity Networks
President: Shuhei Okubo (Japan)

SC2.2: Spatial and Temporal Gravity Field and Geoid
Modeling
President: Martin Vermeer (Finland)

SC2.3: Dedicated Satellite Gravity Mapping Missions
President: Pieter Visser (The Netherlands)

SC2.4: Regional Geoid Determination
President: Urs Marti (Switzerland)

Commission Projects:

CP2.1: European Gravity and Geoid
Chair: Heiner Denker (Germany)

CP2.2: North American Geoid
Chair: Marc Véronneau (Canada)

CP2.3: African Geoid
Chair: Charles Merry (South Africa)

CP2.4: Antarctic Geoid
Chair: Mirko Scheinert (Germany)

CP2.5: South American Geoid
Chair: Denizar Blitzkow (Brazil)

CP2.6: Southeast Asian Geoid
Chair: Bill Kearsley (Australia)

CP2.7: Gravity in South America
Chair: Marı́a Cristina Pacino (Argentina)

Study Groups:

SG2.1: Comparison of Absolute Gravimeters
Chair: Leonid Vitushkin (France)

SG2.2: Forward Gravity Field Modeling Using Global
Databases
Chair: Michael Kuhn (Australia)

SG2.3: Satellite altimetry: data quality improvement and
coastal applications
Chair: Cheinway Hwang (Taiwan)

SG2.4: Aerogravimetry and Gradiometry
Chair: Uwe Meyer (Germany)
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Inter-Commission Study Groups:

IC-SG2.5: Aliasing in Gravity Field Modeling
(Joint with ICCT)
Chair: C. Christian Tscherning (Denmark)

IC SG2.6: Multiscale Modeling of the Gravity Field
(Joint with ICCT )
Chair: W. Freeden (Germany)

Inter-Commission Projects:

ICP1.1: Satellite Altimetry
(Joint with Commission 1 and 3)
(Description: See Commission 1)
Chair: W. Bosch (Germany)

IC-P1.2: Vertical Reference Frames
(Joint with commission 1)
(Description: See Commission 1)
Chair: Johannes Ihde (Germany)

IC-P3.1: GGP Global Geodynamics Project
(Joint with Commission 3.
(Description: See Commission 1)
Chair: David Crossley (USA)

Inter-Commission Working Groups:

IC-WG 1: Quality Measures, Quality Control and Quality
Improvement
(Joint with ICCT and Commission 1)
(Description: See ICCT)
Chair: H. Kutterer (Germany)

IC-WG3: Satellite Gravity Theory
(Joint with ICCT and Commission 1)
(Description: See ICCT)
Chair: N. Sneeuw (Canada)

Inter-Commission Study Groups:

IC-SG1.1: Ionosphere Modelling and Analysis
(Joint with Commission 4 and COSPAR)
Chair: Claudio Brunini (Argentina)

IC-SG1.2: Use of GNSS for Reference Frames
(Joint with Commission 4 and IGS)
Chair: Robert Weber (Austria)

Inter-Commission Working Groups

IC-WG 1: Quality Measures, Quality Control and Quality
Improvement
(Joint with ICCT and Commission 2)
(Description: See ICCT)
Chair: H. Kutterer (Germany)

IC-WG2: Integrated theory for Crustal Deformation
(Joint with ICCT and Commission 3)
(Description: See ICCT)
Chair: K. Heki (Japan)

IC-WG3: Satellite Gravity Theory
(Joint with ICCT and Commission 2)
(Description: See ICCT)
Chair: N. Sneeuw (Canada)
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Commission 3 (Earth Rotation and

Geodynamics)

President: Veronique Dehant (Belgium)
Vice-President: Mike Bevis (USA)

Sub-Commissions:

SC3.1: Earth Tides
President: Gerhard Jentzsch (Germany)

SC3.2: Crustal Deformation
President: Markku Poutanen (Finland)

SC3.3: Geophysical Fluids
President: Richard Gross (USA)

Inter Commission Projects:

IC-P1.1: Satellite Altimetry
(Joint with Commission 1 and 2)
(Description: See Commission 1)
Chair: Wolfgang Bosch (Germany)

IC-P3.1: GGP Global Geodynamics Project
(Joint with Commission 2).
Chair: David Crossley (USA)

Inter Commission Working Groups:

IC-WG1: Theory of crustal deformations
(Joint with ICCT and Commission 1)
(Description: See ICCT)
Chair: Kosuke Heki (Japan)

Commission 4 (Positioning & Applications)

President: Chris Rizos (Australia)
Vice-President: Pascal Willis (France)

Sub-Commissions:

SC4.1: Multi-sensor Systems
President: D. Grejner-Brzezinska (USA)

SC4.2: Applications of Geodesy in Engineering
President: Heribert Kahmen (Austria)

SC4.3: GNSS Measurement of the Atmosphere
President: Susan Skone (Canada)

SC4.4: Applications of Satellite & Airborne Imaging
Systems
President: Xiaoli Ding (Hong Kong)

SC4.5: Next Generation RTK
President: Yang Gao (Canada)

Study Groups:

SG4.1: Pseudolite Applications in Positioning &
Navigation
Chair: Dr. Jinling Wang (Australia)

Inter-Commission Study Groups

IC-SG4.2: Statistics & Geometry in Mixed Integer Linear
Models, with Applications to GPS & InSAR
(Joint with ICCT)
Chair: Athanasios Dermanis (Greece)

IC-SG1.1: Ionospheric Modelling and Analysis
(Joint with Commission 1 & COSPAR)
(Description: See commission 1)
Chair: Claudio Brunini (Argentina)

IC-SG1.2: Use of GNSS for Reference Frames
(Joint with Commission 1)
(Description: See commission 1)
Chair: Robert Weber (Austria)
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Inter-Commission committees:

Inter-commission committee on Theory (ICCT)

President: Peiliang Xu (China)
Vice President: Athanasios Dermanis (Greece)

Working Groups:

WG ICCT1: Inverse Problems and Global
Optimization
Chair: Juergen Kusche (Germany)

WG-ICCT2: Dynamic Theories of Deformation and
Gravity Fields
Chair: D. Wolf (Germany)

WG-ICCT3: Functional Analysis, Field Theory and
differential Equations
Chair: Jinhai Yu (China)

Inter-Commission Study Groups

IC-SG2.5: Aliasing in gravity field modeling
(Joint with Commission 2)
(Description: See Commission 2)
Chair: C.C. Tscherning (Denmark)

IC-SG2.6: Multiscale Modeling of the Gravity Field
(Joint with Commission 2)
(Description: See Commission 2)
Chair: W. Freeden (Germany)

IC-SG4.2 Statistics and Geometry in Mixed Integer
Linear Models, with Applications to GPS
and InSAR
(Joint with Commission 4)
(Description: See Commission 4)
Chair: A. Dermanis (Greece)

Inter-Commission Working Groups

IC-WG 1: Quality Measures, Quality Control and
Quality Improvement
(Joint with Commission 1 and 2)
Chair: H. Kutterer (Germany)

IC-WG2: Integrated theory for Crustal Deformation
(Joint with Commission 1 and 3)
Chair: K. Heki (Japan)

IC-WG3: Satellite Gravity Theory
(Joint with Commission 1 and 2)
Chair: N. Sneeuw (Canada)

Inter commission committee on Planetary

Geodesy (ICCPG)

President: David Smith (USA)
Vice President: Georges Balmino (France)

IAG Projects

Integrated Global Geodesy Observing System

(IGGOS)

Chair: Ch. Reigber (Germany)
Secretary: H. Drewes (Germany)

Communication and Outreach

Communication and Outreach Branch

President: József Ádám (Hungary)
Vice President: Szabolcs Rózsa (Hungary)
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