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FOREWORD
Ole B. Andersen (IAG Information Editor)

Every four years, after every General Assembly, the
International Association of Geodesy publishes the
Geodesist’s Handbook as a special issue of the Journal of
Geodesy. This is the 7th edition of this Geodesists hand-
book describing the International Association of Geodesy.

This issue of the Geodesist Handbook describes the
new structure of the IAG established prior to and at the
IUGG XXXIII General Assembly in Sapporo, July, 2003.

The structuring of the Geodesist Handbook 2004 is
also changed compared with previous versions to reflect
the new structure of the IAG.

The first part describes the new IAG structure for the
period 2003–2007. It contains an introduction, history, the
IAG internet pages as well as and overview of the IUGG
and IAG structure.

The second part contains the detailed description of
the structure and organization of the International Asso-
ciation of Geodesy for the 2003–2007 period.

The third part is a report of the XXXIIrd General
Assembly, held in Sapporo in July, 2003. This part con-
tains the presidents address, Guy Bomford price and
Levallois price acceptance, Meeting reports, Secretary
Generals report and resolutions adopted by the IUGG.

The fourth part describes the administration of the
IAG and includes the new statutes and bylaws as adopted
on the 8th August, 2001, as well and rules for the IAG.

The fifth part presents scientific and miscellaneous
information related to geodesy. The most recent listing of
parameters of common relevance of astronomy, geodesy
and geodynamics by E. Groten is found. Information on
educational establishment, datacenters, national repre-
sentatives, publications is also found in this final part
along with the IAG Directory listing of names and
addresses of persons related to the International Associ-
ation of Geodesy.

I would like to thank all the individuals and institu-
tions, who provided the information to be included in this
Geodesist’s Handbook 2004 and took the time to send
corrections or proof-read documents.

I would like to thank the IAG Central Bureau and
C. S. Pedersen as well as Andreas Lemark and Anders
Almholt for helping me out in the editing of the individual
contributions.

Most of the information contained in this volume is
also available on the IAG Web pages

http://www.iag-aig.org

Here you will always find the most recent version of
the documents appearing in the Geodesists Handbook, as
well as other relevant information to geodesy.

Corrections and updates to the Geodesist’s Handbook
will be published in the IAG Newsletter, as part of the
Journal of Geodesy.

DOI 10.1007/s00190-003-0368-8



The New IAG Structure

President of IAG: G. Beutler (Switzerland)

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)

Gerhard Beutler
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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
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‘‘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)

József Ádám and Szabolcs Rózsa

IAG Communication and Outreach Branch

HAS-BUTE Research Group for Physical Geodesy and Geodynamics, Department of Geodesy and Surveying,
Budapest University of Technology and Economics, P.O. Box 91 H-1521 Budapest, Hungary

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)
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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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International Earth Rotation and Reference Systems Service (IERS)
web: www.iers.org

Chair of the Directing Board: Jan Vondrák (Czech Rep.)
Director of the Central Bureau: Bernd Richter (Germany)

Development

The IERS is a service under the Federation of Astro-
nomical and Geophysical Data Analysis Services (FAGS),
established in 1987 by the International Astronomical
Union and the International Union of Geodesy and
Geophysics. Since 2001, the IERS works in a new orga-
nizational structure; in 2003, the new name of the Service,
without changing its abbreviation, was adopted.

Objectives

The primary objectives of the IERS are to serve the
astronomical, geodetic and geophysical communities by
providing the following:

– The International Celestial Reference System (ICRS)
and its realization, the International Celestial Refer-
ence Frame (ICRF)

– The International Terrestrial Reference System
(ITRS) and its realization, the International Terres-
trial Reference Frame (ITRF)

– Earth orientation parameters required to study earth
orientation variations and to transform between the
ICRF and the ITRF

– Geophysical data to interpret time/space variations in
the ICRF, ITRF or earth orientation parameters, and
model such variations

– Standards, constants and models (i.e., conventions)
encouraging international adherence

Products

IERS collects, archives and distributes products to
satisfy the objectives of a wide range of applications, re-
search and experimentation. These products include the
following:

– International Celestial Reference Frame
– International Terrestrial Reference Frame

– Monthly earth orientation data
– Daily rapid service estimates of near real-time earth

orientation data and their predictions
– Announcements of the differences between astro-

nomical and civil time for time distribution by radio
stations

– Leap second announcements
– Products related to global geophysical fluids such as

mass and angular momentum distribution
– Annual report and technical notes on conventions and

other topics
– Long-term earth orientation information

The accuracies of these products are sufficient to support
current scientific and technical objectives including the
following:

– Fundamental astronomical and geodetic reference
systems

– Monitoring and modeling earth rotation/orientation
– Monitoring and modeling deformations of the solid

earth
– Monitoring mass variations in the geophysical fluids,

including the atmosphere and the hydrosphere
– Artificial satellite orbit determination
– Geophysical and atmospheric research, studies of

dynamical interactions between geophysical fluids and
the solid earth

– Space navigation.

Structure

The IERS accomplishes its mission through the following
components:

– Technique Centers
– Product Centers
– Combination Center(s)
– Analysis Coordinator
– Central Bureau
– Directing Board
– Working Groups.

DOI 10.1007/s00190-003-0370-1



Some of these components (e.g., Technique Centers) may
be autonomous operations, structurally independent from
IERS, but which cooperate with the IERS. A participating
organization may also function as one or several of these
components (except as a Directing Board).

Directing Board

Claude Boucher, Carine Bruyninx, Benjamin F. Chao,
Daniel Gambis, Gernd Gendt, Chopo Ma, Dennis D.
McCarthy, Ron Noomen, Axel Nothnagel, David Pugh,
Bernd Richter (Central Bureau), Markus Rothacher, Bob
Schutz, Peter Shelus, Jean Souchay, Jan Vondrák (Chair),
Pascal Willis, William Wooden, Clark R. Wilson, and
Sheng Yuan Zhu.
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International GPS Service (IGS)
web: igscb.jpl.nasa.gov

Chair of the Governing Board: John Dow (Germany)
Director of the Central Bureau: Ruth Neilan (USA)

Overview

The Global Positioning System (GPS) provides
unprecedented potential for precise ground and space
based positioning, timing and navigation anywhere in the
world. Extremely precise use of GPS, particularly for
Earth Sciences applications, stem largely from activities of
the International GPS Service (IGS). More than 200
organizations in 80 countries contribute daily to the IGS,
which is dependent upon a cooperative global tracking
network of over 350 GPS stations, as counted in October
2003. Data is collected continuously and archived at dis-
tributed Data Centers. Analysis Centers retrieve the data
and produce the most accurate GPS data products
available anywhere. IGS data and data products are made
accessible to users reflecting the organizations’ open data
policy. The IGS is a successful international scientific
federation and a model of international cooperation. IGS
is proud to be a recognized scientific service of the
International Association of Geodesy since1994 and a
member of the Federation of Astronomical and Geo-
physical Data Analysis Services (FAGS) since 1996.

IGS Mission 2002–2007

The International GPS Service is committed to pro-
viding the highest quality data and products as the stan-
dard for global navigation satellite systems (GNSS) in
support of Earth science research, multidisciplinary
applications, and education. These activities aim to ad-
vance scientific understanding of the Earth system com-
ponents and their interactions, as well as to facilitate other
applications benefiting society.

Long-Term Goals and Objectives

– Provide the highest quality, reliable GNSS data and
products, openly and readily available to all user
communities.

– Promote universal acceptance of IGS products and
conventions as the world standard.

– Continuously innovate by attracting leading-edge
expertise and pursuing challenging projects and ideas.

– Seek and implement new growth opportunities while
responding to changing user needs.

– Sustain and nurture the IGS culture of collegiality,
openness, inclusiveness, and cooperation.

– Maintain a voluntary organization with effective
leadership, governance, and management.

IGS History

A number of factors led to the formation of the IGS. By
the late 1980’s many geodynamics and geodetic organiza-
tions recognized the potential of GPS. GPS was used for
scientific research applications (e.g., earthquake studies,
fault motion, plate tectonics) and many investigators
realized the many benefits of this affordable technology.
The motivating goal for the solid Earth sciences was mil-
limeter level positioning in support of science anywhere in
the world. However, a single civil organization could not
assume the capital investment and recurring operations
costs for such a globally based system. At this point
international groups considered joint partnerships for
collecting data and making observations, developing
cooperative approaches and defining standards to ensure
that the activities would be driven by science requirements.

The idea for an international GPS service began to
crystallize at the 1989 International Association of Geod-
esy (IAG) Scientific Assembly in Edinburgh, UK. It was
here that people recognized that a standardized civilian
system for using GPS would be beneficial to all. Subse-
quently a planning committee was established within IAG
to transform this recognition into action and agreement.

In 1991 a Call for Participation was organized by this
IAG Planning Committee, seeking participants and con-
tributors who would help develop the ‘proof of concept’
for an international service in form of a demonstration
campaign. It requested interested groups to assume the
roles of station operations, networks, data centers, anal-
ysis centers, and a Central Bureau for coordination of the

587



activity. The response was overwhelming and the project
was organized by a Campaign Oversight Committee. The
pilot activity took place from June to September 1992 and
was highly successful, demonstrating IGS viability. The
IGS was officially established as an IAG international
service on January 1, 1994.

Products, Achievements and Key Activities

The IGS, as a completely voluntary organization, con-
tinues to operate the global civilianGPS tracking system for
science and research. Since the pilot project in 1992 the
network has grown from approximately 30 permanentGPS
stations to more than 350); and the accuracy of the IGS
orbits has improved an order of magnitude, from 50 cm to
less than 5 cm. The IGS continues developing and
improving traditional products such as orbits, clocks, sta-
tion positions and velocities, as well as fostering projects
andworking groups that produce additional data products,
such as precipitable water vapor (PWV) a valuable input
into weather forecasting; and total electron content (TEC)
useful for ionospheric space weather research. IGS projects
and working groups are dependent upon the infrastructure
of the IGS for science applications and include:

A more detailed description of the components, structure
of the IGS and how it works can be found here:
http://igscb.jpl.nasa.gov/overview/pubs.html
in the publication IGS Strategic Plan 2002-2007

Summary

Through the IGS contributing organizations, its 100+
associate members, hundreds of participating scientists
and engineers, and the many respective sponsoring agen-
cies, the IGS operates a collective system that has pro-

vided geodetic reference data and related products of
enormous benefit to solid earth science research.

IGS Governing Board 2003

Chairman: John M. Dow (Germany)
Norman Beck (Canada)
Gerhard Beutler (Switzerland) Founding Chair
Geoff Blewitt, (USA) IAG Representative
Henno Boomkamp (Germany)
Claude Boucher (France) IERS Representative
Carine Bruyninx (Belgium) IGS Representative to IERS
Mark Caissy (Canada)
Loic Daniel (France)
Remi Ferland (Canada) IGS Reference Frame Coordinator
Gerd Gendt (Germany) Analysis Center Coordinator
Manuel Hernandez-Pajares (Spain)
John Manning (Australia)
Ruth E. Neilan (USA) Director, IGS Central Bureau
Carey Noll (USA)
David Pugh (UK) FAGS Representative
Jim Ray (USA)
Christoph Reigber (Germany) Past Chair
Markus Rothacher (Germany)
Tilo Schoene (Germany)
Ken Senior (USA) IGS Clock Products Coordinator
Robert Serafin (USA)
James Slater (USA)
Robert Weber (Austria)
Peizhen Zhang (China)
James F. Zumberge (USA)
Angelyn Moore (USA) Secretariat, IGS Network
Coordinator

IGS Projects Purpose

IGS Clock Products Global sub-nanosecond time
transfer, joint with the Bureau
International des Poids et
Mesures (BIPM)

Low Earth Orbiter
(LEO) Pilot Project

Orbit determination of LEO
satellites that carry onboard-
GPS receivers (CHAMP,
SAC-C, GRACE, Jason, etc.)

International GLONASS
Service Pilot Project
(IGLOS-PP)

Include data from the Russian
GLONASS system into the IGS
processes, producing
GLONASS orbits, clocks,
station positions, etc.

Tide Gauge Benchmark
Monitoring Project

Monitor long-term sea-level
change, attempt to de-couple
crustal motion/subsidence at
coastal sites from their tide
gauge records

IGS Working Groups

IGS Reference Frame
Working Group

Global reference frame, Earth
orientation, station positions
and velocities determined by GPS

Ionospheric Working
Group

Ionospheric science research,
Global ionospheric maps

Atmospheric Working
Group

Water vapor in atmosphere can
be estimated from the delay
encountered by the GPS signal,
useful paramenters for weather
forecasting

Real-Time Working Group Investigate methods for IGS
real-time network operations

Global Navigation
Satellite Systems (GNSS)

Determine actions necessary
for IGS to incorporate new
GNSS systems, European
Union Galileo system

Data Center
Working Group

Address all issues related to data
retreival, access, and archive
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International Laser Ranging Service (ILRS)
web: ilrs.gsfc.nasa.gov

Chairman of the Governing Board: Werner Gurtner (Switzerland)
Director of the Central Bureau: Michael Pearlman (USA)

Secretary: Carey Noll (USA)

Development

For many years, international SLR activities had been
organized under the Satellite and Lunar Laser Ranging
(SLR/LLR) Subcommission of the CSTG. The Subcom-
mission provided a venue for organizing tracking cam-
paigns, adopting data formats, reporting onnetwork status,
and sharing technology. However, membership and com-
mitment to the Subcommissionwere informal, and themain
focus was on systems and data acquisition rather than on
the production of the most meaningful data products for
end users. With strong encouragement from the President
of the CSTG, the CSTG SLR/LLR Subcommission Steer-
ing Committee undertook the formation of the ILRS. A
draft Terms of Reference, detailing the mission and the
organization of the new service waswritten and accepted by
the CSTG Executive Board in May 1997. A joint CSTG/
IERS Call for Participation in the new ILRS was issued on
24 January 1998. Institution proposals in response to the
Call were evaluated at a special meeting of the CSTG SLR/
LLR Subcommission Steering Committee and subse-
quently approved by both the CSTG Executive Board and
the IERSDirecting Board on 18April 1998. ILRS approval
was granted to 46 tracking stations, 4 Operations Centers, 3
Analysis Centers, 4 Lunar Analysis Centers, 18 Associate
Analysis Centers, 2 Global Data Centers and 1 Regional
Data Center. The Central Bureau was established at the
NASA Goddard Space Flight Center. Appointments and
elections of Governing Board members were carried out
during the summer of 1998. On 22 September 1998, the
CSTG SLR/LLR Subcommission was officially disbanded,
and replaced by the First ILRS General Assembly, held in
conjunction with the 11th International Workshop on
Laser Ranging in Deggendorf, Germany. The first ILRS
Governing Board meeting was held on 25 September 1998.

Mission

The ILRS collects, merges, analyzes, archives and dis-
tributes Satellite Laser Ranging (SLR) and Lunar Laser
Ranging (LLR) observation data sets of sufficient accu-
racy to satisfy the objectives of a wide range of scientific,

engineering, and operational applications and experi-
mentation. The basic observable is the precise time-of-
flight of an ultrashort laser pulse to and from a retrore-
flector-equipped satellite, corrected for atmospheric delays
and satellite center of mass. These data sets are used by
the ILRS to generate a number of fundamental data
products, including but not limited to:

– Centimeter accuracy satellite ephemeredes
– Earth orientation parameters (polar motion and

length of day)
– Three-dimensional coordinates and velocities of the

ILRS tracking stations
– Time-varying geocenter coordinates
– Static and time-varying coefficients of the Earth’s

gravity field
– Fundamental physical constants
– Lunar ephemeredes and librations
– Lunar orientation parameters

Structure

The ILRS accomplishes its mission through the following
permanent components:

– Tracking Stations and Subnetworks
– Operations Centers
– Global and Regional Data Centers
– Analysis, Lunar Analysis, and Associate Analysis

Centers
– Central Bureau
– Governing Board and Working Groups

Information on these permanent components can be
found in the ILRS website.

ILRS Governing Board 2002

Michael Pearlman, Ex-Officio, Director, Central Bureau
Carey Noll, Ex-Officio, Secretary, Central Bureau
Hermann Drewes, Ex-Officio, CSTG President
Bob Schutz, Appointed, IERS representative to ILRS
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Werner Gurtner, Appointed, Eurolas Network Repre-
sentative
Pippo Bianco, Appointed, Eurolas Network Representa-
tive
Hiroo Kunimori, Appointed, WPLTN Network Repre-
sentative
Ben Greene, Appointed, WPLTN Network Representa-
tive
David Carter, Appointed, NASA Network Representative
Jan McGarry, Appointed, NASA Network Representa-
tive
Ron Noomen, Elected, Analysis Center Representative
Graham Appleby, Elected, Analysis Center Representa-
tive
Wolfgang Seemueller, Elected, Data Center Representa-
tive
Peter Shelus, Elected, LLR Representative
Ulrich Schreiber, Elected, at Large Representative
Georg Kirchner, Elected, at Large Representative

Products

The products of the Analysis, Lunar Analysis, and
Associate Analysis Centers are made available to the sci-
entific community through the two Global Data Centers:

– Crustal Dynamics Data Information System (CDDIS)
at the NASA Goddard Space Flight Center, Green-
belt, MD, USA,

– European Data Center (EDC), Munich, Germany,
and one Regional Data Center

– Shanghai Observatory, Shanghai, PRC.

The accuracy of SLR/LLR data products is sufficient to
support a variety of scientific, engineering, and opera-
tional applications including:

– Realization of global accessibility to and the
improvement of the International Terrestrial Refer-
ence Frame (ITRF)

– Determining the precise location of the geocenter rel-
ative to the global network and its time variations

– Monitoring three-dimensional deformations of the
solid Earth

– Monitoring Earth rotation and polar motion
– Monitoring the static and dynamic components of the

Earth’s gravity field and geoid.

– Supporting, via precise ranging to altimetric satellites,
the monitoring of variations in the topography of the
liquid and solid Earth (ocean circulation, mean sea
level, ice sheet thickness, wave heights, vegetation
canopies, etc.)

– Tidally generated variations in atmospheric mass dis-
tribution

– Calibration and validation of microwave tracking
techniques (e.g., GPS, GLONASS, DORIS, and
PRARE)

– Picosecond global time transfer experiments
– Determination of non-conservative forces acting on

the satellite
– Astrometric observations including determination of

the dynamic equinox, obliquity of the ecliptic, and the
precession constant

– Gravitational and general relativistic studies including
Einstein’s Equivalence Principle, the Robertson-
Walker b parameter, and time rate of change of the
gravitational constant, G

– Lunar physics including the dissipation of rotational
energy, shape of the core-mantle boundary (Love
Number k2), and free librations and stimulating
mechanisms

– Solar System ties to the International Celestial Ref-
erence Frame (ICRF)

Publications

The ILRS Central Bureau maintains a comprehensive
website as the primary vehicle for the distribution of
information within the ILRS community. This site can be
accessed at http://ilrs.gsfc.nasa.gov. Many ILRS and re-
lated publications and reports can now be accessed online
through the ILRS website including:

– ILRS Terms of Reference and Working Group
Charters

– ILRS Annual Reports (first volume published covers
year 1999)

– ILRS General Assembly Minutes and Reports
– ILRS Governing Board Minutes
– ILRS Working Group Minutes and Reports
– ILRS Associates Telephone and Email Directory
– ILRS Organizations and Technical Contacts
– Science and Engineering References and Reports
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International VLBI Service for Geodesy and Astrometry (IVS)
web: ivscc.gsfc.nasa.gov

Chair of Directing Board: W. Schlüter (Germany)
Coordinating Center Director: N. Vandenberg (USA)

Development

The International VLBI Service for Geodesy and
Astrometry (IVS) is an international collaboration of
organizations, which operate or support Very Long
Baseline Interferometry (VLBI) components. IVS was
established in 1999 and became a service of IAG that year.
In 2000 IVS was named a service of the International
Astronomical Union. In 2002 IVS became a member of
the Federation of Astronomical and Geophysical Data
Analysis Services (FAGS). IVS interacts closely with the
International Earth Rotation Service (IERS), which is
tasked by IAU and IUGG with maintaining the interna-
tional celestial and terrestrial reference frames (ICRF and
ITRF).

Mission/Objectives

The objectives of IVS are:

– To provide a service to support geodetic, geophysical,
and astrometric research and operational activities.

– To promote research and development activities in all
aspects of the geodetic and astrometric VLBI tech-
nique.

– To interact with the community of users of VLBI
products and to integrate VLBI into a global Earth
observing system.

To meet these objectives, IVS coordinates VLBI observing
programs, sets performance standards for VLBI stations,
establishes conventions for VLBI data formats and data
products, issues recommendations for VLBI data analysis
software, sets standards for VLBI analysis documenta-
tion, and institutes appropriate VLBI product delivery
methods to ensure suitable product quality and timeliness.
IVS closely coordinates its activities with the astronomical
community because of the dual use of many VLBI facili-
ties and technologies for both astronomy and astrometry/
geodesy.

Products

VLBI data products currently available are

– All components of Earth orientation
– Terrestrial reference frame
– Celestial reference frame
– Tropospheric parameters

All VLBI data products are archived in IVS Data Centers
and are publicly available.

Structure/Board / Members

IVS accomplishes its goals through Permanent Com-
ponents. As of 2003 the IVS has:

– 29 Network Stations, acquiring high performance
VLBI data.

– 3 Operation Centers, coordinating activities of Net-
work Stations.

– 6 Correlators, processing acquired data, providing
feedback to stations and providing processed data to
analysts.

– 6 Data Centers, distributing products to users, pro-
viding storage and archiving functions.

– 21 Analysis Centers, analyzing the data and producing
results and products.

– 7 Technology Development Centers, developing new
VLBI technology.

– 1 Coordinating Center, coordinating daily and long-
term activities of IVS.

All together there are 73 Permanent Components, repre-
senting 37 organizations in 17 countries, and ~250 indi-
viduals who are Associate Members. The 37 organizations
that support IVS components are IVS Member Organi-
zations. There are also 7 Affiliated Organizations that
cooperate with IVS on issues of common interest but do
not support an IVS component.
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In addition the IVS has a Directing Board to determine
policies, standards, and goals.

The current IVS Directing Board consists of the fol-
lowing members (alphabetical):
Ed Himwich (USA) Network Coordinator
Kerry Kingham (USA) Operation Centers and Correla-
tors representative
Yasuhiro Koyama (Japan) At Large member
Chopo Ma (USA) IERS representative
Zinovy Malkin (Russia) Analysis Centers and Data Cen-
ters representative
Shigeru Matsuzaka (Japan) Network Stations represen-
tative
Arthur Niell (USA) Technology Development Centers
representative
Axel Nothnagel (Germany) Analysis Coordinator
William Petrachenko (Canada) At Large member

Wolfgang Schlüter (Germany) Network Stations repre-
sentative
Harald Schuh (Austria) IAG representative
Nancy Vandenberg (USA) Coordinating Center Director
Patrick Wallace (UK) IAU representative
Alan Whitney (USA) Technology Coordinator

Publications and Meetings

IVS publishes an Annual Report, a thrice-annual
Newsletter, and Proceedings from its bi-annual General
Meeting. All publications are available from the Coordi-
nating Center and also published on the web site. IVS
holds a General Meeting every two years, a Technical
Operations Workshop every two years, and an Analysis
Workshop every year. Information about all IVS activities
is available at the IVS web site http://ivscc.gsfc.nasa.gov.
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International DORIS Service (IDS)
web: ids.cnes.fr

Chair of Governing Board G. Tavernier (France)

Introduction

DORIS (Doppler Orbit determination and Radiopo-
sitioning Integrated on Satellite) has been developed by
the Centre National d’Etudes Spatiales (CNES) in con-
junction with the Institut Géographique National (IGN)
and the Groupe de Recherche de Géodesie Spatiale
(GRGS).

The International DORIS Service (IDS) has been offi-
cially started on July 1, 2003 as an IAG Service after the
decision of the IAG Executive Committee at the IUGG
General Assembly in Sapporo.

The IDS mission and products

The primary objective of the IDS is to provide a service
to support, through DORIS data and data products,
geodetic and geophysical research activities.

The IDS collects, archives and distributes DORIS
observation data sets of sufficient accuracy to satisfy the
objectives of a wide range of applications and experi-
mentations. From these data sets the following products
are derived:

– Coordinates and velocities of the IDS tracking sta-
tions.

– Geocenter and scale of the Terrestrial Reference
Frame.

– Ionospheric information.
– High accuracy ephemerides of DORIS satellites.
– Earth rotation parameters.

The accuracies of these products are sufficient to support
current scientific objectives including:

– Realization of global accessibility to and the
improvement of the International Terrestrial Refer-
ence Frame (ITRF).

– Monitoring deformations of the solid earth.
– Monitoring crustal deformation at tide gauges.
– Monitoring variations in the hydrosphere (sea level,

ice-sheets, etc.).

– Orbit determination for scientific satellites.
– Ionosphere monitoring

Governing Board

Chairman: Gilles Tavernier (CNES)
Analysis Coordinator: Martine Feissel-Vernier
Network’s representative: Hervé Fagard
Member at large: John Ries
Analysis Centers’ representative: Pascal Willis
Data Centers’ representative: Carey Noll

Appointed members
Director of the Central Bureau: Laurent Soudarin
(CLS)
Representative of the IERS: TBD
IAG representative: TBD

Chair of Working Group (non-voting)
Station Selection WG:Frank Lemoine (NASA/GSFC)

IDS Representatives to the IERS:
Analysis Coordinater: Martine Feissel-Vernier
Network representative: Hervé Fagard
IDS representative to the IAG: Gilles Tavernier

The principal roles of the Governing Board (GB) are to set
policy and to exercise broad oversight of all IDS functions
and components. It also controls general activities of the
Service, including restructuring, that would be appropri-
ate to maintain efficiency and reliability, while taking full
advantage of the advances in technology and theory.

Most GB decisions are to be made by consensus or by a
simple majority vote of the members present, provided
that there is a quorum consisting of at least six members
of the GB. In case of lack of a quorum the voting is by e-
mail. Changes in the IDS Terms of Reference and
Chairperson of the GB can only be made by a 2/3 majority
of the members of the GB, i.e., by six or more votes.
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Central Bureau

CLS: Laurent Soudarin, Jean-Jacques Valette
CNES: Gilles Tavernier, Jean-Pierre Granier
IGN: Pascal Willis, Hervé Fagard

The Central Bureau (CB) is the executive arm of the
IDS Governing Board and as such is responsible for the
general management of the IDS consistent with the
directives, policies and priorities set by the Governing
Board.

In this role the CB, within available resources, coor-
dinates IDS activities, facilitates communications, main-
tains documentation, and organizes reports, meetings and
workshops.

The CB actively coordinates with the Working Groups
and committees and ensures the compatibility of IDS and
IERS by interfacing with the IERS. The CB acts as the
outreach office and promotes use of IDS data and prod-
ucts, maintaining and expanding the visibility of the IDS.
To accomplish these tasks the CB works closely with the
independent Analysis Coordinator described above.

The CB supports the Analysis Coordinator in com-
bining the various Analysis Centers products and pro-
viding him with all information necessary to validate the
final combined products.

The CB operates the information system for the IDS
and produces the IDS Annual Reports and directory. The
CB coordinates the publication of other documents re-
quired for the satisfactory planning and day-to-day
operation of the Service, including standards and specifi-
cations regarding the performance, functionality and
configuration requirements of all elements of the Service.

Data Centers

NASA/CDDIS (Carey Noll)
IGN (Edouard Gaulué)

The Data Centers are in direct contact with the CNES,
which provides the DORIS data. They archive the DORIS
data as well as any ancillary information required to
process these data.

Analysis Centers and Analysis Coordinator

The Analysis Centers are committed to provide at least
one of the above IDS products on a regular basis. Their
expertise in DORIS data analysis is a key factor of the
product accuracy.

The Analysis Coordinator assists the Analysis Centers.
The Analysis Coordinator monitors the Analysis Centers
activities to ensure that the IDS objectives are carried out.

Specific expectations include quality control, perfor-
mance evaluation, and continued development of appro-
priate analysis standards. The Analysis Coordinator, with
the assistance of the Central Bureau, is also responsible
for the appropriate combination of the Analysis Centers
products into a single set of products.

Analysis Coordinator: Martine Feissel-Vernier

Contributing Analysis Centers:
CNES (France), : Jean-Paul Berthias
CSR (USA), John Ries
IGN, (France þ JPL, USA)Pascal Willis
INASAN, (Russia), S. Tatevian
LEGOS/CLS (France). J.-F. Crétaux
SSALTO (France), Gilles Tavernier

Analysis Centers

ESA/ESOC (Germany), John Dow
Geodetic Observatory Pecny (Czech Republic)
J. Kostelecky
Geoscience (Australia), Ramesh Govind
IAA (Russia), Eleonora Yagudina
Royal Observatory of Belgium (Belgium)
René Warnant
University of Newcastle (UK), Philip Moore

Satellites carrying a DORIS receiver

In July 2003, DORIS data are provided by CNES
(SPOT-2, SPOT-3, SPOT-4, SPOT-5, TOPEX/Poseidon,
Jason) and the European Space Agency (Envisat). Addi-
tional DORIS satellites, such as Cryosat, Jason-2 and Ple
constellation are also foreseen.

Network of Tracking Stations

The IDS network is composed of DORIS permanent
tracking stations located at several host institutions and
maintained by the IGN (56 in total in July 2003, point of
contact: Hervé Fagard).

The network can also include additional DORIS sta-
tions observing during specific campaigns of scientific
interest and selected by the Station Selection Working
Group.
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International Gravity Field Service (IGFS)
web: TBD

Chair: Rene Forsberg (Denmark)

Objectives

IGFS is a unified Service which will take care as far as
possible of data collection, validation, archiving and dis-
semination, as well as software collection, evaluation and
dissemination for the purpose of determining, with vari-
ous degrees of accuracy and resolution, the surface and
gravity potential of the Earth or any of its functionals.
The necessary temporal variations will also be studied.
The determination of such a surface, from both the
physical (geoid) and the geometrical (DTMs) viewpoints,
is part of the field of action of the new Service.

The data include primarily satellite-derived global
models, terrestrial, airborne, satellite and marine gravity
observations, GPS leveling data, digital models of the
terrain, bathymetry, and dynamic height models of the
ocean derived from satellite altimetry. It has to be stated
that the collection, analysis, and reduction of radar alti-
metric data might be the object of other Services within or
outside IAG and therefore it does not belong to IGFS,
although the products of such an analysis (e.g., global SST
models, tidal models, etc.) are indeed of interest to IGFS,
together with their various representations and uses.

The software collected and validated by IGFS includes
but is not limited to: general purpose pre-processing and
validation of data; construction, manipulation and com-
bination of global gravity models; calculus of the gravity
fields of various types of bodies, e.g., the topographic
masses; calculus of the geoid and of related height datums;
calculus of altimetry-derived gravity anomalies; compu-
tation of tidal effects.

Structure

The Service is organized by means of the following
structure:

– Advisory Board,
– Centres
– Individual members or affiliates.

The Advisory Board is composed of:

– The Directors (or their delegates) of each of the
Centres of IGFS

– The Presidents (or their delegates) of the IAG Com-
missions related to the Service work, as well as a
representative of the IAG E.C.; and

– Two members appointed among the affiliates.

The Advisory Board

– Coordinates the overall scientific strategy of the Ser-
vice in relation to the global IAG strategy

– Coordinates the joint activity of the Centres,
– Suggests the participation of the Service in large

international projects or establishes its own projects,
– Coordinates the participation of affiliates in activities

of the Service and their relation to the Centres,
– Presents to the E.C. proposals for associating new

Centres to the Service.
– Elects the IGFS affiliates upon nomination by one of

the Centres or by three other affiliates.

The Advisory Board is in charge four years between the
IUGG General Assemblies; the old Advisory Board re-
news the affiliates list before the General Assembly; the
new affiliates elect their representatives to the new Advi-
sory Board, which takes over after the General Assembly.

The starting list of Centres and Affiliates of IGFS is
determined according to section 7 (Start up and provisory
rules).

The Advisory Board nominates a President to stay in
charge for four years, as well as one possible representa-
tive to the Executive; the President is then appointed by
the IAG Executive Committee; the eventual representative
to the Executive is appointed by the Council. Further-
more, the Advisory Board elects a Secretary and its rep-
resentatives to other IAG bodies.

The Advisory Board meets at least once a year, also
exploiting all modern communication technology. It

595



makes decisions by majority vote; it can also vote by
e-mail.

The Advisory Board reports to the relevant commis-
sions and to the IAG E.C. through its representatives
according to the general IAG bylaws.

IGFS Centres:

Structures that, by exploiting funds, manpower and
resources provided by any national or international entity,
are committed to producing services and products in the
area of gravity field and surface of the Earth research and
to the IAG community at large, adopting rules as specified
in the IAG bylaws.

The Centres are entitled to act within IGFS under the
IAG flag, are determined by the IAG E.C., on request of
the A.B.

The Centres will have their own governing bodies,
nominated according to internal rules, also taking into ac-
count the interests of the supporting entities. In particular,
each governing bodywill have a responsible person thatwill
be called Director, elected according to internal rules.

Centres will maintain a list of data and products,
providing them to the general public according to their
policy of dissemination; they will deliver Services in the
form of data archiving and supply, software testing and
availability, training in the use of hardware and software
and data analysis and interpretation, measurement cam-
paigns as well as large computations in the framework of
projects of international relevance. In particular, data
exchange and mutual support between Centres should be
visibly facilitated and pursued as a consequence of the
participation in a unified IAG Service.

IGFS affiliates:

Are individual scientists wishing to contribute to the
Service activities. They are the natural channels relating
national agencies, national research groups and the gen-
eral IAG activities in the area of gravity field and surface
of the earth services.

Affiliates participate in the life of IGFS and in partic-
ular they are informed of new events and ongoing activity
through publications and web news.

Affiliates elect their representatives in the IGFS Advi-
sory Board.

Affiliates are normally attached to the activities of one
specific Centre, although they can participate in more than
one of them.

The association is concretized through data and soft-
ware exchanges, participation of affiliates to the organi-
zation of training courses, reviewing of publications of the
Service, and participation in specific scientific projects of
international relevance.

Relation between IGFS, the Centres and IAG

The IGFS Centres are expected to work on the basis of
some support provided by sources external to IAG. In
addition, already existing Centres have to report to other
scientific structures, external to IAG, because their activ-
ities are wider in scope and interest than those related to
Geodesy. Consequently, we cannot expect that IGFS
Centres will be as a whole depending only on the internal
IAG structures and Executive Committee. For instance,
the Directors of the Centres have to be freely elected
according to internal rules, since the supporters might
require having a voice on that point. The same reasoning
holds for the specific use of funds.

Each Centre has, therefore, to be considered as part of
an IAG Service in that, for all its geodetic activities, it
fully subscribes to the general IAG rules and regulations.
The link of the Centres to IAG is through the Advisory
Board, which is then a full IAG body and, accordingly,
will have for instance a President elected by the Executive.
This structure then provides the necessary flexibility to
allow the Centres to act autonomously for part of their
activities, while providing connection (information, ad-
vice, general rules, etc.) for the part of IAG Service.

The activities of each Centre will be reviewed annually
by the IAG E.C. It is, therefore, mandatory that each
Centre prepare and submit an annual report. IAG reserves
the right to disassociate itself from the a Centre if the
relationship does not prove to be beneficial to both parties.

Data and products of the Centres

IGFS will make a special effort in trying to convince all
national and international institutions holding data on the
gravity field and the surface of the Earth to make them
widely available. It is with pleasure that in the past several
years we observed a positive trend in this direction. Nat-
urally, this does not eliminate the necessity that data and
software be kept at different levels of classification,
according to the will of the source and to the special
agreements with the Centres receiving them. In this re-
spect, each Centre will follow its own regulations although
an effort will be made to make them as uniform as pos-
sible. For instance, software should be available to a
community as large as possible, especially for scientific
projects. All the data actually residing in the Centres will
be handled according to the agreements previously signed.

596



To be more specific, the products of the new service can
be divided into several categories:
– Validated data, distributed according to their specific

rules.
– Validated software packages and their documentation,

serving specific purposes.
– Support to international or national institutions in

conducting their projects.
– Tutorials to train young scientists and members of

national institutions in the various aspects of the
gravity field activity.

– Dissemination of knowledge through publications.

Publication policy

It is clear that IGFS Centres need a Bulletin as a tool to
provide information to the scientific community at large
on the actual status of the Service, on the archiving of
data, software facilities, schools, etc.

The actual situation is that BGI, IGeS and ICET have
their own Bulletins. It is the intention of BGI and IGeS to
unify their Bulletins and have a publication of two issues
per year. As for the content, it is important to keep a
reviewed section in the Bulletin, which allows the publi-
cation of valid technical papers (i.e., good but not neces-
sarily adding any methodological improvement), with
emphasis on relevant recent projects and results. The
ICET Bulletin for the moment will continue as it is,
though it will contribute news and information to the
BGI/IGeS Bulletin.

The problem of electronic publication will be studied
and implemented as soon as possible.

Schools

Among the Services provided by IGFS, there are
tutorials and technical schools. This didactic work has to
have an applied character, and it is important that only
widely acceptable, proven techniques be taught. It is
important as well that all different ideas from various re-
search Centres be represented in both courses and books
of the Service. Particular efforts should be made to bring
the courses to developing countries, as a contribution of
the Service to the diffusion of IAG. There is an opportu-
nity that BGI and ICET could run joint courses, as well as
IGeS and NIMA. Other combinations of tutorials will
also be studied.

Start up centers and provisory rules

The actual list of existing Centers of IGFS is BGI,
IGeS, and ICET. They have expressed, by contributing to
the actual proposal for the creation of the IGFS, their will

to join the new Service as well as the acceptance of these
rules. The three Directors will then be included in the new
Advisory Board.

Two new Centers have been created, to become part of
IGFS. Second IGeS Centre at NIMA (St. Louis) is
established (contact person: S.Kenyon - ken-
yons@nima.mil), which will cooperate with the IGeS
Centre at PoliMi (Milano), particularly on large conti-
nental projects, with data, expertise and manpower. The
NIMA IGeS Centre will also provide continuity to the
important project of determining global gravity models
combining terrestrial and satellite observations (EGM
series) and will support the educational IGeS activities.

Second, a new Centre for Global Gravity Models at
GFZ (Potsdam) is established with the purpose of col-
lecting all existing global gravity models, validating and
distributing them, providing the geodetic community with
the necessary software for their manipulation and use in
different applications (contact person: P. Schwintzer -
psch@gfz-potsdam.de). In addition, this Centre, in
cooperation with BGI, will continue its work on the esti-
mation of combined Global Models (GRIM series) and
will also contribute to the IGeS schools.

In addition contacts are positively going on with the
Faculty of Computing Sciences & Engineering of the De
Montfort University (contact person: Dr. Philippa Berry -
Pamb@dmu.ac.uk) to establish a new center to provide
local and global DTMs.

Implementation

Present status is that a preliminary list of affiliates has
been set up which actually includes:

Barriot, J.Pierre (France),Ducarme, Bernard (Belgium),
Kenyon, Steve (USA), Schwintzer, Peter (Germany),
Berry, Philippa (UK), Blitzkow, Denizar (Brazil),
Denker, Heiner (Germany), Duquenne, Henri (France),
Forsberg, René (Denmark), Featherstone, W.E.
(Australia), Gil, Antonio J. (Spain), Kearsley, W.
(Australia), Lemoine, F. (USA), Marti, Urs
(Switzerland), Merry, Charles (South Africa), Milbert,
Dennis (Australia), Pavlis, N. (USA), Sideris, Michael
(Canada), Smith, Dru (USA), Tscherning, C.C.
(Denmark), Tziavos, I. (Greece), Veronneau, Marc
(Canada)

with the addition of the Directors of the Centers.

Election is actually in place to appoint the two mem-
bers at large that will seat in the IGFS Advisory Board.
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International Gravimetric Bureau (BGI)
web: bgi.cnes.fr

Director: J-P. Barriot (France)

Objectives and Terms of Reference

The main task of BGI is to collect, on a world-wide
basis, all gravity measurements and pertinent information
about the gravity field of the Earth, to compile them and
store them in a computerized data base in order to
redistribute them on request to a large variety of users for
scientific purposes. The data consists of: gravimeter
observations (mainly location – three co-ordinates, gravity
value, corrections, anomalies...), mean free air gravity
values, gravity maps, reference station descriptions, pub-
lications dealing with the Earth’s gravity field. Other data
types are sometimes used for data validation and geo-
physical analysis, such as satellite altimetry derived geoid
height and gravity anomalies, digital terrain models,
spherical harmonic coefficients of current global geopo-
tential models.

BGI has been developing various algorithms and
software for data validation and analysis, as well as its
own data management system. A large number of services
are offered to the users (see below).

All kinds of gravity data can be sent to BGI, with or
without restrictions of redistribution to be specified by the
contributors, sometimes in the form of a protocol of
usage.

Program of Activities

– Continue publication of the Bulletin d’Information,
– Continue data collection, archiving and distribution:

emphasis will be on those countries which have not, or
seldom, contributed to the BGI data bank. First pri-
ority is then given to careful data evaluation; Land
data and marine data are validated using different
software. Satellite altimetry derived free-air anomalies
are to be more and more frequently used to validate
sea measurements.

– Assist IGGC in setting up the International Absolute
Gravity Data Base Station (IAGBN), and assist in the
intercomparisons of instrument.

– Establish simple procedures for the collection and
archiving of absolute measurements.

– Link with the commission for the Geoid in data
preparation in view of geoid computations and eval-
uations to be performed by the International Service
for the Geoid.

– Assist in promoting satellites techniques to improve
our global knowledge of the Earth’s gravity field: sa-
tellite-to-satellite tracking, satellite gradiometry, etc.

Structure and membership

BGI is one of the offices of the Federation of Astro-
nomical and Geophysical Data Analysis Services (FAGS).
It may also be considered as an executive office of the
International Gravity and Geoid Commission (IGGC).

It has a Directing Board composed of the following
members:

Voting members
– BGI Director: J.P. Barriot (France)
– M. Vermeer (Finland)
– R. Forsberg (Denmark)
– M. Sideris (Canada)
– G. Boedecker (Canada)
– J.E. Faller (USA) to be elected
– E. Groten (Germany) to be elected
– P.P. Medvedev (Russia) to be elected
– S. Takemoto (Japan) to be elected

Non voting members
– L. Robertsson (France)
– B. Richter (Germany)
– M. Becker(Germany)
– Secretary: J. Liard (Canada)
– Secretary: E. Klingele (Switzerland)

Ex-officio:
– IGeS Director: F. Sanso (Italy)
– FAGS representative: P. Paquet (Belgium)
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The central office is located in Toulouse, France, in the
premises of the Observatoire Midi-Pyrénées, of which it is
one of the services. The other supporting organizations
are: the Centre National d’Etudes Spatiales, the Bureau de
Recherches Géologiques et Minières, the Institut Géo-
graphique National, the Centre National de la Recherche
Scientifique (via the Institut National des Sciences de
l’Univers), the Ecole Supérieure des Géomètres et To-
pographes, the Institut de Recherche pour le Développe-
ment, the Service Hydrographique et Océanographique de
la Marine. There exists a covenant between these agencies
to guarantee their support to the BGI.

Address

Bureau Gravimétrique International
18, Avenue Edouard Belin
31401 Toulouse Cedex 4, France
Phone: 33-5 61 33 29 80
Email: Jean-Pierre.Barriot@cnes.fr

BGI Bulletin d’Information

The office issues a Bulletin d’Information twice a year
(generally in June and December). It contains:

– General information in the field of the Bureau itself,
about new available data sets,

– Communications at meetings dealing with gravimetry
(e.g. IGGC meeting).

Every four years, an issue (which may be an additional
one) contains the National Reports of Activities in Gra-
vimetry. The full catalogue of the holdings is issued every
two years. The Bulletin is sent free of charge to individuals
and institutions, which currently provide information and/
or data to the Bureau. In other cases, information and
subscription prices can be obtained on request. There exist
85 issues and about 360 subscribers as of December 1999.

Providing data to BGI

Essential quantities and information for gravity data
submission are:

Position of the site:

– Latitude, longitude (to the best possible accuracy).
– Elevation or depth.
– For land data: elevation of the site (on the physical

surface of the Earth).
– For water stations: water depth.

Measured (observed) gravity, corrected to eliminate the
periodic gravitational effects of the Sun and Moon, and
the instrument drift.

Reference (base) station (s) used. For each reference
station (a site occupied in the survey where a previously
determined gravity value is available and used to help
establish datum and scale for the survey), give name,
reference station number (if known), brief description of
location of site, and the reference gravity value used for
that station. Give the datum of the reference value;
example: IGSN 71.

Give supplementary elevation data for measurements
made on towers, on upper floor of buildings, inside of
mines or tunnels, atop glacial ice. When applicable,
specify whether gravity value applied to actual measure-
ment site or it has been reduced to the Earth’s physical
surface (surface topography or water surface). Also give
depth of actual measurement site below the water surface
for underwater measurements.

For marine gravity stations, gravity value should be
corrected to eliminate effects of ship motion, or this effect
should be provided and clearly explained.

Services

The most frequent service BGI can provide is data
retrieval over a limited area. Data are sent on diskettes
or printouts or transferred electronically. Data coverage
plots may also be provided, usually over 20� * 20�
areas. Cases of massive data retrieval requests may be
considered; they are studied and may be processed in a
specific way. The simplest way for users is to acquire
the open files of the BGI database, which are on two
CDs.

Other services include:

– Data screening.
– Provision of gravity base station information.
– Data evaluation and gridding.
– Computation of mean values.
– Contouring.
– Supply of, or information on existing maps.

The costs of the services have been established in view of
the categories of users-mostly contributors of measure-
ments and scientists, and also considering the large
amount of our host organizations. The charging policy is
explained in detail in the Bulletin d’Information.

Some of the services may be provided free of charge
upon request, to data contributors, individuals working in
universities, such as students, and generally to any person
who can contribute to the BGI activities on a data or
documentation exchange basis.
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International Geoid Service (IGeS)
web: www.iges.polimi.it

President: F.Sansò (Italy)
Director: R.Barzaghi (Italy)

Mission / Objectives

The main tasks of IGeS are

– To collect data referring to the geoid on a worldwide
scale, when possible to validate them and to dissemi-
nate them upon request among the scientific commu-
nity: other auxiliary data can also be collected by
IGeS, when useful for the geoid determination, and
might be made available with the sharp exclusion of
gravity anomalies data.

– To collect, test and, when allowed, to distribute soft-
ware for the geoid determination.

– To conduct researches on the best procedures for the
geoid determination, possibly from different sources
conveniently combined.

– To provide the international community with techni-
cal schools where consolidated techniques of geoid
determination, be demonstrated and students trained
in the use of the relevant software.

– To produce, at least once per year, an IGeS Bulletin
on geoid related matters, which in the next future
should be come in IGFS Bulletin, under the name
Newton’s Bulletin, collecting news and results from
the other IGFS Centers too.

– To disseminate special publications on geoid compu-
tations, e.g. lecture notes of the schools.

The Bulletin has a technical and applied nature and will
not accept papers that could be published on the Inter-
national Journal of Geodesy.

Data and software given to IGeS remain property of
the source, which can dictate the conditions of use and
restrict their distribution. IGeS itself can indeed perform
geoid computations within different projects, but not in
economic competition with Firms or Public Organizations
institutionally devoted to that.

Products

– SW for handling global models.
– SW for the local Geoid estimation.
– SW for the evaluation of different functions of the

Gravity Field.
– Grids of Global Geoid.
– Grids, for specified areas, of local Geoid.
– Documentation of the SW and of the data sources.
– IGeS Bulletin (future Newtons’s Bulletin).
– Lecture notes and special publications.
– International Schools.

Future Programs/Development

Beyond usual activities of IGeS, the following pro-
grams are worth of specific mention:

– Participation to the International ESA Gradiometric
Mission (GOCE).

– Computation of improved geoids for Italy and the
Mediterranean area.

– Study and possibly first computations for the solution
of the problem of the unification of height datums.

– Study of improved methodologies for the determina-
tion of the geoid at global and local level.

– Organization of International Geoid School, for
which contacts are carried on with Dubai and Bul-
garia. More schools could be organized in the next
period by the two IGeS Centres.

Structure

The Service is for the moment provided by two Cen-
tres,one at the Politecnico of Milano, and the other at
NIMA (contact person S. Kenyon, kenyons@nima.mil)
and by individual scientists, called advisors.
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IGeS is related to IAG, being one of the operative arms
of the International Commission for the Gravity Field and
of the new International Gravity Field Service, operating
within IAG.

The IgeS Milano Centre is supported by Italian
authorities, which nominate upon recommendation of the
IGFS, a President, for its international representation and
a Director for the operative management.

Its structure, tools and activities are illustrated in the
IGeS reports to the Advisory Board of IGFS. In addition
the IgeS advisors are individual members of IGeS, which
have had an outstanding activity in the field of geoid
determination and also can represent IGeS in both re-
search and teaching activities.

At present the following distinguished scientists are
IGeS advisors:

R.Forsberg (Denmark)
C.C. Tscherning (Denmark)
M. Sideris (Canada)
C. Kotsakis (Canada)
W. Kearsley (Australia)

W. Featherstone (Australia)
D. Milbert (USA)
S. Kenyon (USA)
N. Pavlis (USA)
H. Denker (Germany)
P. Schwintzer (Germany)
U Marti (Switzerland)
H. Duquenne (France)
D. Arabelos (Greece)
E. Tziavos (Greece)
A. Jill (Spain)
D. Blitzkow (Brasil)

Finally within the structure of IGeS, Working Groups can
be established for specific purposes, limited in time. At
present a W.G. on Global Gravity Field validation has
been set up with the chair of T. Gruber (thomas.gru-
ber@dlr.de). The purpose of the W.G. is to standardise
the procedures of validation and combination of global
models using data from the forthcoming gravity field
spatial missions and terrestrial measurements. A second
WG has been organized on the computation of the new
European Geoid, chaired by H.Denker (denker@ife.uni-
hannover.de).
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International Center for Earth Tides (ICET)
web: www.astro.oma.be/ICET/

Chair of the Directing Board: Bernard Ducarme (Belgium)

Terms of Reference and objectives

– As World Data Centre C, to collect all available
measurements on Earth tides.

– To evaluate these data by convenient methods of
analysis in order to reduce the very large amount of
measurements to a limited number of parameters
which should contain all the desired and needed geo-
physical information.

– To compare the data from different instruments and
different stations distributed all over the world, eval-
uate their precision and accuracy from the point of
view of internal errors as well as external errors;

– 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 of earth tides parameters with different
Earth models and other geodetic and geophysical
parameters.

– To ensure a broad diffusion of the results and infor-
mation to all interested laboratories and individual
scientists.

These goals are achieved essentially by the diffusion of
information and software, the data processing, the train-
ing of young scientists and the welcome of visiting scien-
tists.

The recent achievements in modeling the response of
the ‘‘solid’’ Earth to the tidal potential request to reach an
higher accuracy in tidal observations in order to validate
the competing models. It means instrumental calibration
at the 0.1% level and precise elimination of the oceanic,
atmospheric and hydrologic perturbations affecting the
body tides. These goals can only be reached now in gravity
tides with high precision instruments.

In parallel the interest for tiny geophysical signals still
present in tidal residuals after subtracting the best avail-
able tidal model is increasing. It can be geoscientists trying
to find core modes in continuous gravity registrations
obtained by means of cryogenic gravimeters reaching a

resolution of 0.1 nms)2 (10)11 g) and stability of the
order of 10 nms)2 (10)9 g) per year. It can be volcanol-
ogists or seismologists looking for premonitory events in
tilt or strain records. These two scientific communities
have in common the fact that they are not yet trained in
tidal data analysis.

As the groups interested by tidal phenomena are al-
ways very small and often only marginally involved in
tidal research and as the papers dealing specifically with
tidal studies are not fitting so well to international jour-
nals, it is still very important to keep a specialized diffu-
sion and information medium. It is the vocation of the
‘‘Bulletin d’Information des Marées Terrestres’’ (BIM).
ICET is publishing two eighty pages issues per year.

Data from about 360 worldwide tidal gravity stations:
hourly values, main tidal waves obtained by least squares
analyses, residual vectors, oceanic attraction and loading
vectors. The Data Bank contains also data from tiltmeters
and extensometers.

ICET is responsible for the Information System and
Data Center of the Global Geodynamic Project (GGP).

Products

– Tidal Analysis Results (available on web-site or on
request)

– for station displacements.
– gravimeters.
– tiltmeters.
– strainmeters.
– barometers.
– wells.
– Sofware (e.g. T-Soft, Tidal prediction, ETERNA,

NSV, EDAT,…)
– Journal: Bulletin d’Information des Marées Terrestres

(BIM)
– Bibliography (on web-site)
– Training of Scientists at ICET
– Organization of Summer schools.
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Directing Board

Director: B. Ducarme (Belgium)
G. Jentzsch
M. Feissel-Vernier
D. Crossley (USA)
Hsu Hou Tse (China)
T. Baker (UK)

S. Takemoto (Japan)
H. Schuh (A)
TBD (from South America).

The International Centre for Earth Tides is one of the
Federation of Astronomical and Geophysical Data
Analysis Services (FAGS).
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The Permanent Service for Mean Sea Level (PSMSL)
web: www.pol.ac.uk

Director: Dr. P.L. Woodworth (UK)

Development

Since 1933, the Permanent Service for Mean Sea Level
(PSMSL) has been responsible for the collection, publi-
cation, analysis and interpretation of sea level data from
the global network of tide gauges. It is based at the
Proudman Oceanographic Laboratory (POL) which is a
component of the UK Natural Environment Research
Council (NERC). The PSMSL is a member of the Fed-
eration of Astronomical and Geophysical Data Analysis
Services (FAGS) established by the International Council
of Scientific Unions (ICSU). It is supported by FAGS, the
Intergovernmental Oceanographic Commission (IOC)
and NERC.

Mission/Objectives

The mission of the PSMSL is to provide the commu-
nity with a full Service for the acquisition, analysis and
interpretation of sea level data. Aside from its central role
of operation of the global sea level data bank, the PSMSL
provides advice to tide gauge operators and analysts. It
occupies a central management role in the development of
the Global Sea Level Observing System (GLOSS) and
hosts important international study groups and meetings
on relevant themes.

Products

The database of the PSMSL contains approximately
50,000 station-years of monthly and annual mean values
of sea level from over 1800 tide gauge stations around the
world received from almost 200 national authorities. On
average, approximately 2000 station-years of data are
entered into the database each year. This database is used
extensively throughout the sciences of climate change,
oceanography, geodesy and geology, and is the main
source of information for international study groups such
as the Intergovernmental Panel on Climate Change
(IPCC).

Data for all stations are included in the PSMSL
METRIC (or total) data set. The METRIC monthly and

annual means for any one station-year are necessarily
required to be measured to a common datum, although, at
this stage, datum continuity between years is not essential.
The year-to-year datum checks become essential, however,
if the data are subsequently to be included in the PSMSL
’Revised Local Reference (RLR)’ component of the data
set.

The ’Revised Local Reference (RLR)’ dataset of the
PSMSL contains records for which time series analysis of
sea level changes can be performed. Long records from
this dataset have been the basis of all analyses of secular
changes in global sea level during the last century. The
geographical distribution of longer RLR records contains
significant geographical bias towards the northern hemi-
sphere, a situation that is being rectified by the establish-
ment of GLOSS.

Structure/Governing Board Members

The PSMSL reports formally to the International
Association for the Physical Sciences of the Ocean (IA-
PSO) Commission on Mean Sea Level and Tides. It is also
served by an Advisory Group, which at present consists of
Dr.R.Neilan (JPL, USA), Dr.G.Mitchum (University of
South Florida, USA), Prof.B.Douglas (University of
Maryland, USA), Dr.R.Warrick (University of Waikato,
New Zealand), Dr.D.Pugh (Southampton Oceanography
Centre, UK) and Dr.Martine Feissel (IGN, Paris,
France).

Point of Contact

Permanent Service for Mean Sea Level
Proudman Oceanographic Laboratory
Joseph Proudman Building
6 Brownlow Street
Liverpool L3 5BX.
Contact: Drs. S. Jevrejeva and S. Holgate
Email: psmsl@pol.ac.uk
Tel: +44 151 791 4800, Fax: +44 151 791 4801
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Bureau International des Poids et Mesures (BIPM) - Time Section
web: www.bipm.fr

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

Development and Functions

Since 1 January 1988 the Bureau International des
Poids et Mesures (BIPM) is fully responsible for the
maintenance of International Atomic Time (TAI) and of
Coordinated Universal Time (UTC).

The BIPM is in charge of:

– Establishing TAI and UTC (except for the UTC leap
second occurrence and announcement, in charge of
IERS).

– Providing the data making TAI and UTC available in
the standard laboratories.

– Participating to the worldwide coordination for time
comparisons.

Activities and Services

– Time scales

TAI is established on the basis of atomic clock data and
atomic frequency standards from some two hundred
atomic clocks in nearly 60 laboratories or national
centers.

TAI and UTC are made available by the dissemination of
corrections to be applied to the readings of the master
clocks of the participating laboratories. Since January
1998 TAI has been calculated using one-month blocks
of data, instead of two as used previously.

The stability of TAI is about 3� 10� 15 for averaging
times of 1 to 2 months. The TAI scale unit differs from
the SI second on the rotating geoid, in values in the
range �5� 10� 15 s to þ5� 10� 15 s during 1999
with an uncertainty of 4� 10� 15 s.

In addition to TAI, the BIPM establishes a scientific time
scale TT(BIPM) for applications requiring ultimate
long-term stability. A new version of this time scale,
based on data reprocessing, is available every year and
covers several past years.

– Time comparisons

The activities of the BIPM Time Section are based on
accurate time comparisons between remote clocks,

which are mostly based on the tracking of GPS sat-
ellites. The BIPM organizes these time comparisons by
providing international GPS common-view tracking
schedules and by checking differential calibration of
GPS time receivers. The BIPM treats raw GPS data
according to a unified procedure:

– Only strict GPS common views are used to minimize
Selective Availability effects.

– The international network figures local stars on con-
tinental distances added to two long-distance links
between the NIST (Boulder, Colorado, USA), the
CRL (Tokyo, Japan) and the OP (Paris, France).

Since July 1999 long-distance links are corrected for
measured ionospheric delays obtained from IGS iono-
spheric maps and for precise satellite ephemerides. The
ultimate uncertainty is of a few nanoseconds for a tracking
duration of 13 minutes.

Publications

– Circular T (monthly): Corrections to the readings of
laboratory clocks to get TAI and UTC. Data on time
comparisons Informations.

– Annual Report of Time Section of BIPM: Methods of
evaluation of TAI. Data on the clocks and time
comparisons. Data from the primary frequency stan-
dards, BIPM results on time scales.

– Schedules for GPS and GLONASS satellite tracking
(for participating laboratories), issued about twice a
year.

Point of Contact

Bureau International des Poids et Mesures
Pavillon de Breteuil
92312 Sèvres Cedex, France
Phone: + 33 1 45 07 70 72
Email: tai@bipm.fr
web: www.bipm.fr
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IAG Bibliographic Service (IBS)
web: www.leipzig.ifag.de

Chair: Annekathrin Korth (Germany)

Development

The service is based on the literature database geodesy,
photogrammetry and cartography (GEOPHOKA), which
is maintained by the Bundesamt für Kartographie und
Geodäsie, Branch office Leipzig. Since 1984 there are
stored literature entries. They cover the whole subject of
geodesy, cartography and photogrammetry and the
neighbouring files. Every year 2500 new entries are in-
cluded into the database.

Objectives

In addition to the Fast Bibliography within the IAG
Newsletter of the Journal of Geodesy the IAG Biblio-
graphic Service serves mainly to inform the geodesists who
are associated in the IAG about current geodetic literature
from all over the world.

For the IAG Bibliographic Service geodetic journals
and other periodicals, publications of research institutes,
manuals and text books as well as congress papers are
analyzed. The documentalists choose such sources for the
service which are relevant to the activities of the Sections,
Commissions, Special Commissions und Special Study
Groups.

These literature sources are available either in the li-
brary of the Bundesamt für Kartographie und Geodäsie
(BKG)(library symbol F128 or L191) or in the library of
the Deutscher Verein für Vermessungswesen (library
symbol B729).

The topicality of the sources recorded in the IAG
Bibliographic Service is dependent on the date of their
arriving at the library of the BKG. German-language lit-
erature und conference proceedings on geodesy are pro-
cessed as a rule within 3 weeks after receipt.

Each literature record contains:

– The bibliographic description of the source according
to the commonly known rules.

– The descriptors in German. They inform about the
content of the recorded source.

– In most cases an abstract, if possible in English. The
abstacts are often taken from the source or are pro-
cessed by the documentalists on the basis of the
summary, the conclusions, or the list of contents of the
source.

If the geodesists need a retrieval covering a longer period
of time (more than a year) they can turn to the BKG,
Branch Office Leipzig. There is a search mask available
directly on the internet for retrival on records.

Point of Contact

Bundesamt für Geodäsie und Kartographie,
Außenstelle Leipzig,
Karl-Rothe-Str. 10-14,
Germany
Tel.: (+49 341)5634 0
Fax: (+49 341)5634 415
Web: www.leipzig.ifag.de/cgi-bin/iag.cgi?lang=en
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Commission 1 - Reference Frames
web: iag.dgfi.badw.de

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

Terms of Reference

Geodetic reference frames are the basis for three-
dimensional, time dependent positioning in global, re-
gional and national networks, cadastre, engineering, pre-
cise navigation, geo-information, geodynamics, sea level
studies, and other geosciences. They are necessary to
consistently estimate unknown parameters using geodetic
observations, e.g., station coordinates, crustal motions,
Earth orientation parameters. Commission 1 is focused on
the scientific research associated with the definition and
realization of global and regional reference frames as well
as the development of analysis and processing methods for
relevant geodetic observations. Different terrestrial and
space-borne measuring techniques shall be investigated
with respect to their strengths and weaknesses for
parameter estimation, their respective precision, accuracy
and reliability. The proper use of these techniques for
geodetic research shall be coordinated and methods for
the combination of heterogeneous measurements shall be
studied and disseminated. The basis for globally unified
reference frames for three-dimensional positioning and
monitoring of motions, horizontal and vertical, over land,
water and ice, shall be provided and disseminated among
the scientific and users community as well as the appro-
priate IAG Services.

Commission 1 is identical with the Sub-commission B2
of the Scientific Commission B of the ICSU Committee on
Space Research (COSPAR).

Objectives

The principal objective of the scientific work of Com-
mission 1 is the basic research on:

– Definition, establishment, maintenance, and
improvement of geodetic reference frames.

– Advanced development of terrestrial and space
observation techniques for this purpose.

– Analysis and processing methods for parameter esti-
mation related to reference frames.

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

Additional objectives of the Commission are the interna-
tional collaboration:

– For the definition and deployment of networks of
observatories.

– With related scientific organizations, institutions,
agencies, and IAG Services.

Structure

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)
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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)

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-WG1: 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)

Program of Activities

The Commission encourages, initiates and supports
basic research in the field of geodetic reference frames,
exchanges the experiences with the relevant IAG services
and COSPAR entities, and disseminates the results. It
assists in the coordination of geodetic techniques relevant
for reference frames and elaborates concrete methods to
improve its quality and reliability. Regular exchange of
information via internet by e-mails and the Commission’s
homepage shall enhance the contact between various
groups engaged in reference frames research. An annual
bulletin is planned for publishing the results. A close
cooperation will be established with the International
Earth Rotation and Reference Systems Service (IERS), its
Products Centres and Combination Research Centres and
working groups. Emphasis will be laid on the assistance to
individual countries in establishing their national refer-
ence frames.

Steering Committee

President: Hermann Drewes (Germany)
Vice President: C.K. Shum (USA)
President SC1.1: Markus Rothacher (Germany)
President SC1.2: Claude Boucher (France)
President SC1.3: Zuheir Altamimi (France)
President SC1.4: Shen Yuan Zhu (Germany)
Representatives of IERS/IDS/IGS/ILRS/IVS:

Werner Gurtner (Switzerland)
Chopo Ma (USA)
John Ries (USA)

Members at large:
John Manning (Australia)
Richard Wonnacott (South Africa)

608



Sub-Commission

SC 1.1 - Coordination of Space Techniques

President: Markus Rothacher (Germany)

Terms of Reference

The space geodetic observation techniques, including
Very Long Baseline Interferometry (VLBI), Satellite and
Lunar Laser Ranging (SLR/LLR), Global Navigation
Satellite Systems (GNSS) such as GPS, GLONASS, and
in future GALILEO, the French DORIS, as well as
altimetry, InSAR, and the gravity missions, contribute
significantly to the knowledge about and the under-
standing of the three major pillars of geodesy: the Earth’s
geometry (point coordinates and deformation), Earth
orientation and rotation, and the gravity field as well as its
time variations. These three fields interact in various ways
and they all contribute to the description of processes in
the Earth System. Each of the space geodetic techniques
contributes in a different and unique way to these three
pillars and, therefore, their contributions should be com-
bined into a consistent Integrated Global Geodetic
Observing System (IGGOS), the project of the IAG.

Sub-Commission 1.1 coordinates efforts that are com-
mon to more than one space geodetic technique, such as
models, standards and formats. It shall study combination
methods and approaches concerning links between tech-
niques co-located at fundamental sites, links between
techniques co-located onboard satellites, common mod-
elling and parameterisation standards, and perform anal-
yses from the combination of a single parameter type up
to a rigorous combination on the normal equation (or
variance-covariance matrices) and even the observation
level. The list of interesting parameters includes site
coordinates (e.g. time series of combined solutions), Earth
orientation parameters, satellite orbits (combined orbits
from SLR, GPS, DORIS, altimetry), atmospheric refrac-
tion (troposphere and ionosphere), gravity field coeffi-
cients, geocenter coordinates, etc. One important goal of
SC1.1 will be the development of a much better under-
standing of the interactions between the parameters
describing geometry, Earth rotation, and the gravity field
as well as the study of methods to validate the combina-
tion results, e.g., by comparing them with independent
geophysical information.

To the extent possible SC1.1 should also encourage
research groups to develop new observation techniques
connecting or complementing the existing set of mea-
surements.

Sub-Commission 1.1 has the task to coordinate the
activities in the field of the space geodetic techniques in

close cooperation with all the IAG Services, especially
with the IERS and its Working Group on Combination,
and with COSPAR.

Objectives

The principal objectives of the scientific work of Sub-
Commission 1.1 are the following:

– Study systematic effects of or between space geodetic
techniques.

– Develop common modelling standards and processing
strategies.

– Comparison and combination of orbits derived from
different space geodetic techniques together with the
IGS LEO Working Group.

– Explore and develop innovative combination aspects
such as, e.g., GPS and VLBI measurements based on
the same high-accuracy clock, VLBI observations to
GNSS satellites, combination of atmospheric infor-
mation (troposphere and ionosphere) of more than
one technique, etc.

– Establish methods to validate the combination results
(e.g., with global geophysical fluids data).

– Explore, theoretically and practically, the interactions
between the gravity field parameters, EOPs, and ref-
erence frames (site coordinates and velocities), im-
prove the consistency between these parameter
groups, and assess, how a correct combination could
be performed.

– Study combination aspects of GPS and InSAR.

Additional objectives of Sub-Commission 1.1 are:

– Promotion of international scientific cooperation.
– Coordination of common efforts of the space geodetic

techniques concerning standards and formats (to-
gether with the IERS).

– Organization of workshops and sessions at meetings
to promote research.

– Establish bridges and common activities between
SC1.1 and the IAG Services.

Links to Services

Sub-Commission 1.1 will establish close links to the
relevant services for reference frames, namely Interna-
tional Earth Rotation and Reference Systems Service
(IERS), International GPS Service (IGS), International
Laser Ranging Service (ILRS), International VLBI Ser-
vice for Geodesy and Astrometry (IVS), and International
DORIS Service (IDS).
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Working Groups

WG 1.1.1: Comparison and combination of precise orbits

derived from different space geodetic techniques

(joint with the IGS LEO WG)

This working group is taking over the role of the former
CSTG Sub-commission on Precise Orbit Determination
(POD) of Low Earth Orbiting (LEO) Satellites. It will
work closely together with the IGS LEO Working Group,
but will have a broader research field not focussing on
GPS, but on the interplay between different tracking
techniques. The main topics of the WG will be:

– Comparison and combination of satellite orbits de-
rived from various tracking techniques, including
SLR, DORIS, GPS, altimetry, K-band links, CCD,
and possible future observation techniques. Satellite
orbits ranging from LEOs up to geostationary satel-
lites (GEOs) should be considered.

– Assessment of systematic errors between different or-
bit types and observation techniques.

– Study of improved force models and POD strategies
based on the combination of techniques.

WG 1.1.2: Interaction and consistency between terrestrial

reference frame, Earth rotation, and gravity field (joint
with Commission 2, Commission 3, and IGGOS)

This working group has to be a joint working group to-
gether with Commission 2, Commission 3, and IGGOS.
Its main research topics are:

– Study the theoretical and practical interactions/rela-
tionships between parameters and models describing

the Terrestrial Reference Frame (TRF), Earth rota-
tion, and the gravity field (e.g., low degree harmonics
of the gravity field, Love numbers...).

– Assess and study the consistency between products of
these three fields.

– Investigate methods and techniques to combine
geometry, Earth rotation, and gravity field parameters
(e.g., by including LEO satellites into global solu-
tions).

WG 1.1.3: Comparison and combination of atmospheric

information derived from different space geodetic tech-

niques

(Joint with IGS Troposphere WG, IGS Ionosphere
WG, and IVS)

The task of this working group shall be the comparison
and the combination of information about the atmosphere
derived from different space geodetic techniques such as
GPS, VLBI, InSAR, altimetry, etc. A very close cooper-
ation with the IAG services, especially the IGS and the
IVS are essential. Major research topics are:

– Investigate differences between tropospheric delay
parameters estimated by different techniques; assess
systematic biases between techniques and the accuracy
of each individual technique; consider ways to com-
bine and validate the information of different tech-
niques.

– Study the accuracy of global or regional ionosphere
maps or simple delays derived from different tech-
niques; assess systematic biases; compare, combine,
and validate results.
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Sub-Commission

SC 1.2 - Global Reference Frames

President: Claude Boucher (France)

Terms of Reference

Sub-Commission 1.2 is engaged in scientific research
and practical aspects of the global reference frames.
It investigates the requirements for the definition and
realization of the terrestrial reference frame, addresses
fundamental issues of multi-technique global geodetic
observatories (local ties, site effects…) and studies
methods and approaches for the combined processing
of heterogeneous observation data. The work will be
done in close cooperation with the International Earth
Rotation and Reference Systems Service (IERS),
in particular with the ITRS Product Centre and the
IERS Combination Research Centres (CRC), the other
relevant IAG services (IGS, ILRS, IVS, IDS), and the
IAG Project ‘‘Integrated Global Geodetic Observing
System (IGGOS)’’. Theoretical aspects (e.g., quality
measures, relativistic modelling) will be investigated in
cooperation with the Inter-Commission Committee on
Theory.

Objectives

The following research topics will form the fundamental
objectives during the next period:

– Definition of the global terrestrial reference frame
(origin, scale and orientation, time evolution, stan-
dards, conventions, models);

– Fundamentals of the realization of the global terres-
trial reference frame (e.g., co-location problems: local
ties; datum problems: coordinates origin, geo-centre;
time evolution: linear and non-linear velocities, time
series approach; long-term consistency with EOPs and
ICRF);

– Analysis of strengths, weaknesses and systematic dif-
ferences (biases) of individual techniques (VLBI, SLR,
GPS, DORIS) and their contribution to specific TRF
parameters;

– Combination methodology of individual techniques’
solutions and analysis of the underlying models,
parameters datum definitions etc.;

– Definition of common standards and models for all
techniques.

– Practical implementation of the concept of Global
Geodetic Observatories.

– Propagation of the ITRS/ITRF to national and
international organizations.

Program of Activities

A Web site and mailing system will be established for a
better exchange of information with regard to the men-
tioned objectives and with the respective components of
the IERS, other services and the scientific community.

The necessity of the use of the ITRF as the reference
frames for any kind of precise global positioning using
space techniques shall be propagated among geodesy, other
geosciences and society in general. It will also investigate
the opportunity to formally adopt ITRF as primary reali-
zation of a common Earth fixed, Earth centred system in all
applications: geodesy, surveying, mapping, navigation,
geomatics etc. and clarify its relation with systems such as
WGS84. Adequate activities have to be developed.

Links to Services

Sub-Commission 1.2 will closely be linked to the relevant
services, in particular to the International Earth Rotation
and Reference Systems Service (IERS), but also to the
International GPS Service (IGS), International Laser
Ranging Service (ILRS), International VLBI Service for
Geodesy and Astrometry (IVS), and International DORIS
Service (IDS).

Membership

President: Claude Boucher (France)

Working Groups

WG 1.2.1: Datum Definition of Global Terrestrial Refer-

ence Frames

(Joint with IERS and ICCT)

Chair: Geoffrey Blewitt (USA)

The Working Group is to deliver recommendations, in
particular to the IERS, on possible datum definitions of
Global Terrestrial Reference Frames (GTRFs) with the
goal of improving the relevance, stability, quality, and
understanding of GTRFs for various potential user
groups. The principal objectives are:

– To assist the IERS Analysis Coordinator and ITRS
Combination Centres by providing recommendations
on datum conventions for future realizations of ITRF.

– To assist the ICCT in drafting conventional defini-
tions of technical terms that refer to the various pos-
sible components of GTRFs.

– To identify the needs of potential user groups of
GTRFs and address issues of datum definition that
might benefit those groups.
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– To compile a short summary document that references
all recent published journal articles (not just those of
the WG) relevant to datum definition of GTRFs,
including a summary of the findings, conclusions, and
significance of each paper, and to keep such a docu-
ment updated as a reference document to assist re-
search and informed discussion.

– To study the different types of possible reference sys-
tem definitions that might be important for different
research fields (sea level, geoid, deformation, Earth
orientation...) and for what measurements they are
important.

– To assess the uncertainties and quality of the various
realizations, how they are affected by geophysical
processes, and how the effect of these processes can be
modelled in time and space to allow a refined reali-
zation of the frames.

– To assess how a stable and consistent reference frame
can be realized over decades with the limited number
of stations and observations.

– To study datum definition in a relativistic framework,
in particular in view of the CRS/TRS transformation.

– To study the impact of IAU non-rotating origin on
TRS, if any.

WG 1.2.2: Global Geodetic Observatories

(Joint with IERS)

Chair: Jim Long (USA)

Global geodetic observatories play a fundamental role
in the installation of the global reference frame. They
establish the connection between different techniques and
provide the basis for the realization of the unique datum.

The reliability of global geodetic observatories, in
particular of the local ties between different techniques’
observing instruments, shall be investigated in view of the
fundamental importance for the inter-technique analysis
and combination. The co-location strategies will be
investigated, as well as all aspect of local site survey
measurement, processing and reporting. The group will in
particular provide any guideline to be implemented in the
IERS activities, as well as Technique Services.

WG 1.2.3: Integrated Theory for Crustal Deformation and

Reference Frames

(Joint with Commission 3 and ICCT)

Chair: Kosuke Heki (Japan)

The effect of short-term crustal deformations, e.g., due
to loading effects, on the reference frame parameters
(heights, velocities, etc.) is important for the definition and
realization of global reference frames: To which standard
atmospheric pressure refer the coordinates (in particular
the heights)? Have non-linear velocities (e.g., periodical)
to be estimated?

(Detailed program description see in Inter-Commission
Committee on Theory)
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Sub-Commission

SC 1.3 - Regional Reference Frames

President: Zuheir Altamimi (France)

Terms of Reference

Sub-Commission 1.3 is concerned with definitions and
realizations of regional reference frames and their con-
nection to (and the densification of) the global Interna-
tional Terrestrial Reference Frame (ITRF). It offers a
home for service-like activities addressing theoretical and
technical key common issues of interest to regional or-
ganisations.

Objectives

In addition to specific objectives of each regional sub-
commission, the main objectives of SC1.3 as a whole are:

– Develop specifications for the definition and realiza-
tion of regional reference frames, including vertical
datums, with full interaction with the Inter-Commis-
sion Project ICP 1.2 on Vertical Reference Frames.

– Develop and promote operation of GPS permanent
stations, in connection with IGS whenever appropri-
ate, to be the basis for the long-term maintenance of
regional reference frames.

– Coordinate activities of the regional sub-commissions
focusing on exchange and share of competences and
results.

– Encourage and stimulate the emerging development of
the AFREF project with close cooperation with IGS.

– Encourage and assist, within each regional sub-com-
mission, countries to re-define and modernize their
national geodetic systems, compatible with the ITRF.

Program of Activities

– Organize inter-regional workshop(s) addressing
activities, results and key issues of common interest to
the regional sub-commissions.

– Develop analysis strategies and compare methods for
the implementation of the regional reference frames
and their expression in the ITRF, with full interaction
with the IGS.

– Consider establishing regional dense velocity fields
for, primarily, the long-term maintenance of the re-
gional reference frames.

– Contribute at regional levels to the improvement of
local surveys in the collocation sites, with full coop-
eration with the Sub-commission 1.2 Global Refer-
ence Frames.

Links to Services

The regional reference frame activities are tied into the
various IAG services through provision of data from
individual sites to:

– International Earth Rotation and Reference Systems
Service (IERS)

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

Astrometry (IVS)
– International DORIS Service (IDS)

Membership

President: Zuheir Altamimi (France)
SC1.3a Chair: João Agria Torres (Portugal)
SC1.3b Chair: Luiz Paulo Fortes (Brazil)
SC1.3c Co-Chairs: Michael Craymer (Canada), Richard

Snay (USA)
SC1.3d Chair: Richard Wonnacott (South Africa)
SC1.3e Chair: John Manning (Australia)
SC1.3f Chair: Reinhard Dietrich (Germany)

Working Groups

WG 1.3.1: Inter-regional Technical Working Group

The main task of this WG is to develop harmonized
and possibly common specifications for the regional ref-
erence frames implementation and ITRF densification.
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Sub-Commission

SC 1.3a - Europe (EUREF)

Chair: Joao Torres (Portugal)

Terms of Reference

EUREF, the Regional Reference Frame Sub-commis-
sion for Europe, deals with the definition, realization and
maintenance of the European Reference Frame, focusing
on both the spatial and the vertical components, in close
cooperation with the pertinent IAG components (Services,
Commissions, and Inter-commission projects) and Euro-
Geographics, the consortium of the National Mapping
Agencies (NMA) in Europe.

Program of Activities

– Continue to develop the EUREF Permanent Network
(EPN) in close cooperation with IGS, for the main-
tenance of the European Reference Frame, as a con-
tribution to the ITRF and as infrastructure to support
other relevant projects, namely the European initia-
tives related with GALILEO.

– Extend the Unified European Levelling Network
(UELN) and prepare it to be computed under a ge-
okinematic approach.

– Implement the project European Combined Geodetic
Network (ECGN) and investigate the discrepancies
already identified in the combination of the EUVN
(European United Vertical Network) results and the
gravimetric geoid (project EUVN_DA), in close
cooperation with IAG Commission 2.

– Establish a dense velocity field model in Europe for
the long-term maintenance of the European reference
frame.

– Consider the contribution to the IAG Project IGGOS
(Integrated Global Geodetic Observing System) using
the installed infra-structures managed by the EUREF
members.

– Promote the adoption of the reference systems defined
by EUREF (ETRS89-European Terrestrial Reference
System and EVRS2000-European Vertical Reference
System) in the European countries and European-wide
organizations involved in geo-referencing activities.

– Organize annual symposia addressing activities car-
ried out at national and European-wide level related
with the global work and objectives of EUREF.

Membership

Chair: Joao Torres (Portugal)
Secretary: Helmut Hornik (Germany)
Representatives from European IAG member countries
Technical Working Group (TWG) members elected by the
plenary Members in charge of special projects and
ex-officio members.
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Sub-Commission

SC 1.3b - South and Central America

(SIRGAS)

Chair: Luiz Paulo Fortes (Brazil)

Terms of reference

Sub-commission 1.3b (South and Central America)
encompasses the activities developed by the ‘‘Geocentric
Reference System for the Americas’’ project (SIRGAS).
As such, it is concerned with the definition and realization
of a unified reference frame for South and Central
America, consistent with ITRF, besides promoting the
definition and establishment of a unique vertical reference
system in this region.

Objectives

The aims and objectives of the Sub-commission 1.3b are:

– To define, realize and maintain a geocentric reference
system for South and Central America consistent with
ITRF;

– To establish a geocentric datum, promoting the con-
nection of the national geodetic networks to it;

– To promote the definition and establishment of a
unique vertical reference system for this region;

– To facilitate the connection of pre-existing networks;
– To promote and coordinate the efforts of each country

to achieve the defined objectives.

Program of Activities

The SIRGAS 2000 GPS campaign was carried out
from May 10 to 19, 2000, in order to support the com-
putation of a velocity field for South America and the
activities of SIRGAS WG3. In total, 184 stations were
established in the Americas, whose coordinates were
computed and are available on the project website (http://
www.ibge.gov.br/sirgas). The next project activities are:

– To conclude the determination of the velocity field for
South America, based on independent computations
using collocation and finite elements

– To carry out spirit leveling of the SIRGAS 2000 sta-
tions

– To connect the classical vertical networks between
neighboring countries

– To compute geopotential numbers for stations of the
national vertical networks

– To collaborate with the determination of the sea sur-
face topography

– To contribute to the determination of a unified quasi-
geoid for the region

Membership

Chair: Luiz Paulo Fortes (Brazil)
Vice-Chair: Eduardo Laurı́a (Argentina)
Chair WG1.3b.1: the SIRGAS WG1 President
Chair WG1.3b.2: the SIRGAS WG2 President
Chair WG1.3b.3: Laura Sánchez (Colombia)

Working Groups

WG 1.3b.1: Geocentric Reference Frame
WG 1.3b.2: Geocentric Datum
WG 1.3b.3: Vertical Datum
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Sub-Commission

SC 1.3c - North America (NAREF)

Chair: Michael Craymer (Canada)
Co-chair: Richard Snay (USA)

Terms of Reference

To provide international focus and cooperation for
issues involving the horizontal, vertical, and three-
dimensional geodetic control networks of North America,
including Central America, the Caribbean and Greenland
(Denmark). For more information, see www.naref.org.

Objectives

In collaboration with the IAG community, its service
organisations and the national geodetic organizations of
North America, the aims and objectives of this regional
sub-commission are to provide international focus and
cooperation for issues involving the horizontal, vertical
and three dimensional geodetic control networks of North
America. Some of these issues include:

– Densification of the ITRF reference frame in North
America and the promotion of its use;

– Maintenance and future evolution of vertical datums
(ellipsoidal and orthometric), including the North
American Vertical Datum of 1888 (NAVD88) and the
International Great Lakes Datum (IGLD);

– Collocation of different measurement techniques, such
as GPS, VLBI, SLR, DORIS, tide gauges, etc.;

– Effects of crustal motion, including post-glacial re-
bound and tectonic motions along, e.g., the western
coast of North America and in the Caribbean;

– Standards for the accuracy of geodetic positions;
– Outreach to the general public through focused sym-

posia, articles, workshops and lectures, and technol-
ogy transfer to other groups.

Membership

Chair: Michael Craymer (Canada)
Co-chair: Richard Snay (USA)
Members: Per Knudsen (Denmark), TBD (Mexico), TBD
(Caribbean)

Working Groups

WG 1.3c.1: North American Reference Frame (NAREF)

Chair: Michael Craymer
Members: B. Donahue (Canada), H. Dragert (Canada),
C. Huot (Canada), M. Piraszewski (Canada), F.B. Mad-
sen (Denmark), M. Cline (USA), B. Dillinger (USA), P.
Fang (USA). R. Snay (USA), R. Ferland (Canada, IGS
Representative)

To densify the ITRF reference frame in the North
American region by organizing the computation of weekly
coordinate solutions and associated accuracy information
for continuously operating GPS stations that are not part
of the current IGS global network. A cumulative solution
of coordinate and velocities will also be determined on a
weekly basis. The working group will organize, collect,
analyse and combine solutions from individual agencies,
and archive and disseminate the weekly and cumulative
solutions.

WG 1.3c.2: Stable North American Reference Frame

(SNARF)

Chair: Geoff Blewitt
Members: M. Craymer (Canada), Mitrovica (Canada),
D. Argus (USA), R. Bennet (USA), J. Davis (USA),
T. Dixon (USA), T. Herring (USA), D. Lavalleee (USA),
M. Miller (USA), W. Prescott (USA), R. Snay (USA),
F. H. Webb (USA)

To establish a high-accuracy standard reference frame,
including velocity models, procedures and transforma-
tions, tied to a ‘‘stable North America’’ which would serve
the broad scientific and geomatics communities by pro-
viding a consistent, mm-accuracy, stable reference with
which scientific and geomatics results (e.g., positioning in
tectonically active areas) can be produced and compared.

WG 1.3c.3: Reference Frame Transformations, Chair: Mi-

chael Craymer

Chair: Michael Craymer
Members: R. Ferland (Canada, IGS Representative),
R. Snay (USA), T. Soler (USA)

To determine consistent relationships between inter-
national, regional and national reference frames/datums,
to maintain (update) these relationships as needed and to
provide tools for implementing these relationships.
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Sub-Commission

SC 1.3d - Africa (AFREF)

Chair: Richard Wonnacott (South Africa)

Terms of reference

Sub-commission 1.3d (Africa) is concerned with defi-
nition and realization of a unified continental reference
frame (AFREF) for Africa which will be consistent and
homogeneous with the global International Terrestrial
Reference Frame (ITRF).

Objectives

In collaboration with the IAG community and its ser-
vices organisations and the National and Regional Map-
ping Organisations of Africa, the aims and objectives of
Sub-commission 1.3d (Africa) are:

– To define the continental reference system of Africa.
Establish and maintain a unified geodetic reference
network as the fundamental basis for the national 3-d
reference networks fully consistent and homogeneous
with the global reference frame of the ITRF;

– To realize a unified vertical datum and support efforts
to establish a precise African geoid, in concert with the
African Geoid project activities;

– To establish continuous, permanent GPS stations such
that each nation or each user has free access to, and is
at most 500 km from, such stations;

– To provide a sustainable development environment
for technology transfer, so that these activities will
enhance the national networks, and numerous appli-
cations, with readily available technology;

– To understand the necessary geodetic requirements of
participating national and international agencies and;

– To assist in establishing in-country expertise for
implementation, operations, processing and analyses
of modern geodetic techniques, primarily GPS.

Program of Activities

It is envisaged that regionalization of AFREF will
follow an approach that consists of three major phases:

– The establishment of a framework of permanent or
semi-permanent GPS base stations throughout the
region that will become part of the worldwide IGS
network of stations.

– The densification of the network of permanent or
semi-permanent base stations, largely on a country-
by-country basis, to determine the relationship be-
tween the national geodetic system and the ITRS, and
to refine the transformation parameters necessary to
relate the national systems to a common ITRF.

– The third and equally important phase of the project
will be to address the development of a more refined
geoid model for Africa and the definition of a com-
mon vertical datum for the continent. This will be
done in collaboration with the IAG Africa Geoid
Project (Project 2.3 Commission 2).

It is further planned to hold workshops and seminars to
strengthen the science and knowledge of geodesy and
GNSS within Africa and their application to the devel-
opment of reference frames.

Membership

Chair: Richard Wonnacott (South Africa)
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Sub-Commission

SC 1.3e - Asia and the Pacific

Chair: John Manning (Australia)

Terms of Reference

To provide a regional focus for cooperation in the
definition, realisation and densification of the Interna-
tional Terrestrial Reference frame (ITRF). This activity
will be carried out in close collaboration with the Regional
Geodesy Working Group of the Permanent Committee
for GIS Infrastructure in Asia and the Pacific which
operates under the purview of the United Nations Re-
gional Cartographic Conference for Asia and the Pacific
(UNRCC-AP).

Objectives

The objectives of the Sub-commission1.3e are:

– The densification of the ITRF and promotion of its
use in the connection and enhancement of national
networks;

– To promote the development of a regional vertical
reference datum system

– To develop a better understanding of tectonic motions
and plate boundaries within the region

– The development of an improved geoid by enhance-
ment of the data from the regional gravity network
and global gravity models

– Collocation of different measurement techniques, such
as GPS, VLBI, SLR, DORIS, tide gauges, and
maintenance of precise local geodetic ties at these sites.

– To outreach to developing countries through sympo-
sia, workshops, training courses, and technology
transfer.

– Encourage the establishment of further continuous
GPS base stations ,(accurately) positioned within
ITRF, with data available both locally and to IGS.

Program of Activities

The activities of this sub commission will principally be
carried out by the members of national surveying and
mapping organisations through the PCGIAP Regional
Geodesy Working Group and through the scientific
members of the Asia Pacific Space Geodynamics Project
(APSG).

In order to densify the ITRF reference frame in the
Asia Pacific Region an annual geodetic observation cam-
paign will be held each year to provide an opportunity to
connect to national geodetic networks and to determine
site velocities. These campaigns include several geodetic
techniques:

– SLR, through cooperation with ILRS and WPLTN,
– VLBI, through APSG,
– GPS through PCGIAP.

Computations are undertaken in several countries from a
common data set, which includes data from weekly epoch
occupations, and continuously operation GPS which are
not contributing to the IGS network. Only selected sta-
tions from the massive Japanese network are included.

The combination of results is being developed in the
region and a PCGIAP workshop on Regional Geodesy
will be held each year to strengthen regional cooperation,
to discuss and analyse results of the geodetic campaigns,
and to promote technology transfer.

Membership

Chair: John Manning (Australia)

Members of the Regional Geodesy Working Group of the
Permanent Committee for GIS Infrastructure in Asia and
the Pacific (PCGIAP)

Members of the Asia Pacific Space Geodynamics project
(APSG)
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Sub-Commission

SC 1.3f - Antarctica (SCAR)

Chair: Reinhard Dietrich (Germany)

Terms of reference

Sub-commission 1.3f (Antarctica) is focusing on the
definition and realization of an unified reference frame for
Antarctica which will be consistent with the global Inter-
national Terrestrial Reference Frame (ITRF). It will
establish close links to corresponding activities within the
Scientific Committee on Antarctic Research (SCAR).

Objectives

– Maintenance and densification of the precise geodetic
reference network in Antarctica by permanent obser-
vations and GPS campaigns;

– Realization of an unified vertical datum including
GPS ties of tide gauges;

– Providing unified reference for other GPS applications
like airborne gravimetry, ground truthing for satellite
missions, geodynamics and glaciology;

– Develop technologies for remote geodetic observato-
ries.

Program of Activities

– Organization of GPS campaigns in Antarctica, main-
tenance of the data archive.

– Data analysis and determination of the Antarctic GPS
network as a regional densification of ITRF.

– Support airborne surveys and satellite missions with
precise terrestrial reference.

– Organize meetings and workshops on Antarctic
geodesy Joint with related SCAR activities in order to
strengthen the international cooperation and to make
optimum use of field logistics and infrastructure.

Membership

Chair: Reinhard Dietrich (Germany)

Membership and structure of SC1.3f is yet to be finalized
in close collaboration with the SCAR program GIANT
(Geodetic Infrastructure for Antarctica).
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Sub-Commission

SC 1.4 - Interaction of Celestial

and Terrestrial Reference Frames

President: Shen Yuan Zhu (Germany)

Terms of Reference

All of the high precision techniques in geodesy make
use of a quasi-inertial reference frame. Radio source
positions of VLBI must be in a barycentric quasi-inertial
celestial reference frame, the orbits of satellites can be
modelled easily in a geocentric inertial reference frame
only, while laser gyroscopes measure the rotation vector
with respect to a topocentric inertial reference frame. All
these realizations of a celestial reference frame are slightly
different; on the other hand, there is only one transfor-
mation between a celestial and the conventional terrestrial
reference frame, established by the adopted precession and
nutation model of the IERS Conventions and the EOP
series of the terrestrial frame. Thus, systematic errors are
induced in the terrestrial frames (and/or their EOP series)
as realized by different techniques.

Objectives

The major objective of the Sub-commission is the study
of the interaction of the celestial reference frame and the
terrestrial reference frame. Observing data link the ter-
restrial stations with the celestial sources or the satellites.
Any error in the former will affect the latter, and vise
versa. In order to remove or reduce systematic errors in
the final products, we must begin from the celestial
frames. At first we have clearly to understand their theo-
retical definitions and the relation (transformation) be-
tween their different realizations. This includes

– Resolutions of the XXIVth IAU General Assembly

concerning the revision of the reference systems. The
numerical implementation of these resolutions re-
quires some approximations. What kind of approxi-
mation is suitable for a given accuracy requirement?
Resolution B1.4 (post-Newtonian parametrization)
must be worked out before being translated into
computer software.

– Standards: In the observation equations a lot of con-
stants, ‘‘corrections’’ or ‘‘disturbing’’ models will be
involved. In geodesy there are two important stan-
dards: IERS Conventions and IAG Fundamental
Parameters. We must study whether they are consis-
tent with each other. If not (completely), how will they
influence the reference frame and the products? The
Sub-commission will cooperate with the ‘‘Inter-com-
mission Committee on Geodetic Standards’’. If this
Committee recommends any change or improvement

of the Standards, its effect on the realization of ref-
erence frames has to be studied.

– Modelling: There are uncertainties in each model and/
or constant (except the defined ones). But their effects
depend on many factors which may cause special
systematic errors, e.g. the height of the satellites (dif-
ferent gravity and drag perturbations), the wavelength
of the tracking techniques (different ionospheric and
tropospheric effects); one-way or two-way tracking
(two clocks or one clock), phase centre (electronic or
mechanic). The study of the effects of model errors for
each individual case, and search the way to remove or
reduce them is a long term objective of the Sub-com-
mission.

– Algorithms: There are complications when different
software uses different standards instead of the inter-
nationally agreed ones. Each s/w adopts its own
solution strategy and procedure (least-squares or
iterative, one-step or two-step, etc.). The solved for
parameters may also be different and might absorb
certain random and even systematic errors. In order to
understand the effects of these differences, the Sub-
commission needs a close cooperation and assistance
from the Services and Analysis Centres.

– Datum: In VLBI one cannot solve source positions
and station coordinates completely unconstrained.
Any condition for station coordinates (or baselines
etc.) is a kind of datum definition. This datum prob-
lem affects the realized celestial as well as the terres-
trial reference frame. Similarly, for satellite techniques
it is impossible to solve orbits, stations, EOP
(including UT1), nutations completely unconstrained.
One must at least fix UT1 and a nutation value at one
epoch and fix the precession constant. All these imply
a certain datum definition the effects of which have to
be studied.

Links to Services

There will be a close cooperation with the International
Earth Rotation and Reference Systems’ Service (IERS)
and the International VLBI Service, but also with the
International Laser Ranging Service (ILRS) and Inter-
national GPS Service (IGS).

Membership

President: Shen Yuan Zhu (Germany)

Working Groups

WG 1.4.1: Theoretical Aspects of the Celestial Reference

System

The effects of the new IAU definitions, the relation
between barycentric system (as realized by VLBI) and the
geocentric system shall be studied. The celestial and the
terrestrial ephemeris origin replaced in 2003 the vernal
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equinox and the traditional first axis of the terrestrial
intermediate frame. Consequently, the earth rotation an-
gle replaced the apparent sidereal time. The Earth orien-
tation parameters consisting of the difference between
UTC and UT, the polar motion parameters, and the
nutation residuals, connect the CRF and the TRF. That
makes it possible to represent each of these frames by the
other one plus the earth orientation parameters. A change
or error in one of the two frames must therefore be
compensated by a corresponding change in the other
frame and/or the earth orientation parameters, and any
error in the orientation parameters must be reflected by a
change in at least one of the two reference frames.

WG 1.4.2: Realization of Celestial Reference Frames (CRF

and Transformations)

To achieve further progress regarding the realization of
celestial reference frames it is essential to review the cur-
rent status, to identify deficiencies and to make proposals
for improvements. This task is closely related to various
components of the IERS (e.g., ICRF PC, CRCs) and the
techniques centres (IVS, ILRS, IGS, IDS), and requires a
close cooperation between the different groups. The
working group shall focus on all space geodetic techniques
contributing to the CRF realization, i.e., VLBI to realize a
barycentric CRF, satellite methods to realize a dynamic
reference frame, and optical methods (future astrometry
missions). The activities shall include the survey of the
current status of CRF realization, a review regarding the
implementation of IERS Conventions and IAG Funda-
mental Parameters and different space techniques for CRF
realization.

WG 1.4.3: Systematic Effects in the CRF Determination

It is well-known that the accuracy achieved today is
mainly limited by technique- and/or solution-related sys-
tematic biases (effects), which are often poorly character-
ized or quantified. This issue should be addressed
regarding the determination of the celestial reference

frame. The WG shall ensure a close cooperation between
other relevant groups (e.g., ICRF PC, IVS, ILRS, IGS,
IDS). The tasks include the definition of pilot projects
regarding CRF determination, CRF computations by
different groups with different software, identification and
description of inconsistencies (systematic effects, refined
models).

WG 1.4.4: Interaction Between Celestial and Terrestrial

Reference Frames

A major goal of this WG is to investigate the interac-
tion between the celestial and terrestrial reference frame
and the transformation between both (precession, nuta-
tion, EOP), and to improve the consistency between
ICRF, ITRF and EOP. The WG should ensure a close
relation with various components of the IERS (Analysis
Coordinator, CRCs, combination centres, product cen-
tres, etc.) and with the GGFC. Two different fields shall be
addressed, the mathematical and the physical consistency
between ICRF, ITRF and EOPs. The first item is the
major goal of the IERS combination research centres. The
WG should focus on the second aspect. The major tasks
include the effect of errors in the CRF on the terrestrial
reference frame and other related products, and vise versa,
the realization of the NNR-condition for the ITRF (e.g.
deformations) and its interaction with EOP determina-
tion, comparison with geophysical models, and the inter-
action with the gravity field.

WG 1.4.5: Satellite Gravity Theory

(Joint with Commission 2 and ICCT)

Satellites are mainly observed from stations with
coordinates given in the terrestrial reference frame. Their
orbits, however, have to be computed (integrated) in an
inertial system. The adequate realization of the celestial
inertial system in satellite dynamics shall be studied.

(Detailed program description see in Inter-Commission
Committee on Theory)
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Inter-Commission Project

IC-P 1.1 - Satellite Altimetry
(Joint with Commissions 2 and 3)

Chair: Wolfgang Bosch (Germany)

Terms of Reference

Satellite Altimetry has evolved to an operational re-
mote sensing technique with important interdisciplinary
applications to many geosciences. For geodesy, the po-
tential operational, precise and near global mapping and
monitoring of the Earth surface is of particular impor-
tance. The construction of high-resolution global mean
sea surface and potentially its variability will help to
globally unify height reference systems. Altimetry con-
tributes to essential improvements of the Earth gravity
field. Even with the new dedicated gravity field missions
CHAMP, GRACE and GOCE, satellite altimetry will
be needed for the determination of the high resolution
gravity field. Mapping and monitoring of seasonal and
secular changes of the mean sea level helps to under-
stand fundamental processes of the System Earth: the
ocean water mass redistribution, one component of the
global hydrological cycle, has impact to the Earth cen-
ter-of-gravity, to Earth rotation by the ocean angular
momentum functions, the temporal variations of the
Earth gravity field, as well as studies of sea level rise
and its impact on environment. The multiple application
suggests that satellite altimetry will become a core ele-
ment of a global observing system. This includes, but is
not limited to, the following scientific and organisational
aspects:

– the combination of multiple altimeter mission data
with different space-time sampling and the adap-
tion and cross calibration of new technologies like
laser altimetry (GLAS on ICESat), interferometric
altimetry (Cryosat), delay-doppler altimetry (pro-
posed by ABYSS), wide swath-altimetry (pro-
posed on Jason-2), and potentially airborne and
spcaeborne LIDARs. A reliable vertical reference
system for altimetry is one of the most crucial pre-
requisite.

– a coordination among space agengies, processing
centres, data providers, value-adding entities and the
users together with a scientific feedback to ensure data
and product quality and improvements for orbits and
geophysical parameters. A scientific service appears to
provide a most convenient platform.

The interdisciplinary relevance of satellite altimetry with
overlaps between research areas of various IAG commis-
sions justify to establish the project as a joint project of
commissions 1, 2, and 3.

Objectives

The primary objective of the joined commission project
is to identify the scientific requirements to ensure a long and
precise time series of utmost consistent altimeter observa-
tions with up-to-date geophysical corrections, consolidated
geocentric reference and long-term stability. It has to be
elaborated, howsatellite altimetry is going to contribute to a
global observing system, how the data of different missions
is to be harmonized and how fast updates of orbits and
geophysical parameters can be achieved in order to support
scientific and operational applications. More specific, it is
required to obtain precise knowledge about the inherent
vertical reference system of altimetry and the long-term
stability of the altimeter sensors itself, and of auxillary
sensors (radiometer). It is also envisioned that this project
will provide a forum to foster innovative ideas for research
and applications of satellite altimetry relevant to strength-
ening of the realisation of vertical component of the ITRF
and to diverse areas of geosciences.

Program of Activities

– To study the contribution of satellite altimetry to the
realisation and stability of the vertical component of
the ITRF implied by precise orbit determination,
geocenter variations, miscentering of reference frame,
as well as long-term performance of altimeter - and
auxillary sensors.

– To investigate by an interdisciplinary working group
the rationale, feasibility and scope of an International
Altimeter Service in order to serve scientific and
operational applications of satellite altimetry. The
group shall strive for a broad support by other sci-
entific entities.

Links to Services

There will be installed links in particular to the Inter-
national Earth Rotation and Reference Systems’ Service
(IERS), the International Gravity Field Service (IGFS)
and the Permanent Service for Mean Sea Level (PSMSL).

Membership

Chair: Wolfgang Bosch (Germany)
Representative of Commission 1: C.K. Shum (USA)
Representative of Commission 2: Martin Vermeer

(Finland)
Representative of Commission 3: Richard Gross (USA)

Working Groups

WG-ICP 1.1.1: Rationale, Feasibility and Scope of an
International Altimeter Service

WG-ICP 1.1.2: Reference System and Long-term Stability
of Satellite Altimetry
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Inter-Commission Project

IC-P 1.2 - Vertical Reference Frames
(Joint with Commission 2)

Chair: Johannes Ihde (Germany)

Terms of Reference

The Earth’s surface may be characterized by its
geometry and the potential of the Earth gravity field.
The determination of heights includes both of these
aspects, the geometric part and the geopotential part.
Presently, space geodetic techniques allow an accuracy
in geometric positioning of about 10)9 in global and
continental scales. Gravity field parameters, including
the physical height components, can at present be
determined only 2 to 3 orders of magnitude less accu-
rate than the geometric parameters. Moreover, the
current height reference frames around the world differ
in their vertical datum (e.g., the mean sea-level at the
fundamental tide gauges) and in the theoretical foun-
dations of the height systems. There is no global height
reference system defined and realized like the Interna-
tional Terrestrial Reference System (ITRS). A consid-
erable progress in the definition and realization of a
global vertical reference system will be attained from the
data of the new gravity field missions. Based on the
classical and modern observations, the Project on Ver-
tical Reference Frames shall study the consistent mod-
eling of both, geometric and gravimetric parameters,
and provide the fundamentals for the installation of a
unified global vertical reference frame.

Objectives

– To elaborate a proposal for the definition and reali-
zation of a global vertical reference system (World
Height System – WHS );

– To derive transformation parameters between regional
vertical reference frames;

– To establish an information system describing the
various regional vertical reference frames and their
relation to a world height frame (WHF).

Program of Activities

– Harmonization of globally used height data sets;
– Study of combination procedures of height data sets

from different techniques;
– Study of information on regional vertical systems and

their relations to a global vertical reference system for
practical applications;

– Unification of regional (continental) height systems.

Membership

Chair: Johannes Ihde (Germany)

Members: Alireza A. Ardalan (Iran), Carine Bruyninx
(Belgium), Milan Bursa (Czech Republic), Tonie van Dam
(Luxemburg), Gleb Demianov (Russia), Will Feather-
stone (Australia), Christopher Jekeli (USA), Adolfientje
Kasenda (Australia), Bill Kearsley (Australia), Roland
Klees (Netherlands), Gunter Liebsch (Germany), Markku
Poutanen (Finland), Laura Sanchez (Colombia), Tilo
Schöne (Germany), Steve Shipman (UK), Jaroslav Simek
(Czech Republic)
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Inter-Commission Study Group

IC-SG 1.1 - Ionosphere Modelling and Analysis
(Joint with Commission 4, IGS and COSPAR)

Chair: Claudio Brunini (Argentina)
Vice Chair: Susan Skone (Canada)

Terms of Reference

As a result of many years of research the climatology of
the ionosphere is today quite well known. However,
variations of the solar activity and emissions of plasma
from the solar corona change the conditions of the Sun-
Earth environment and can dramatically disturb the ion-
osphere mean conditions.

The development of sophisticated high technological
systems for navigation, telecommunication, space mis-
sions, etc., created the need of predicting the meteoro-
logical conditions of the space around the Earth, giving
rise to a branch of knowledge that today is called space
weather.

Disruptions of the ionosphere caused by massive solar
flares can interfere with or even destroy communication
systems, Earth satellites and power grids on Earth. A
stringent application of ionosphere models would be to
provide real-time corrections and integrity information for
aircraft navigation and precision approach.

Ionosphere models are important for many space
geodesy observing techniques to correct the delay caused
by the ionosphere on the propagation of electromagnetic
wave, typical applications being single frequency GPS and
GLONASS positioning or real time ambiguity resolution.

The Earth’s ionosphere has been studied for more than
one hundred years using different observational tech-
niques. A large contribution to the knowledge of the
bottom-side ionosphere was done by a global network of
100-200 vertical incidence ionosondes, that started oper-
ation during the International Geophysical Year 1957-
1958. Incoherent backscatter radars were used after 1958
to extend the exploration of the ionosphere to its topside.
In 1957 the space age began enabling topside ionosondes
onboard satellites, observations of Faraday rotation on
trans-ionosphere signals emitted by geostationary satel-
lites, Doppler method with rockets and satellites and in
situ techniques aboard spacecrafts.

Using large data bases of classical observations cover-
ing different geographical regions and different solar and
geomagnetic conditions, several empirical ionosphere
models were established. Among them, the International
Reference Ionosphere (IRI) is probably the most widely

used. IRI is continuously revised and updated through
international cooperative effort of different type spon-
sored by the Working Group created by the Committee on
Space Research (COSPAR) and the Union of Radio Sci-
ences (URSI).

Today ground-based and space-based GPS observa-
tions, and in a less extent observations of other space
geodetic dual-frequency observing techniques, e.g., sa-
tellite altimetry, bring an unprecedented opportunity for
ionosphere studies and may well revolutionize science and
technology of the ionosphere meteorology. They provide
high quality ionosphere information, with global cover-
age, simultaneity and time continuity and are easy and
free available for ionosphere scientists.

Objectives

A first valuable step toward exploiting the GPS
potentiality for ionosphere studies was already done by
the IGS in 1998 creating the Ionosphere Working Group.
In the framework of this group, five centres are computing
and making accessible on a regular basis several GPS-
derived ionosphere products, mainly two-dimensional
worldwide grids of vertical total electron content.

We believe that the efforts to maintain a regular service
for processing GPS data to form VTEC maps should be
continued, but we are convinced that the effort should be
pursued to fully exploit such amount of high quality data
and to maximize the benefits for the scientific community.

Therefore, we propose the creation of a study group on
Ionosphere Modelling and Analyses, in co-operation with
IGS and possibly with COSPAR, to support the already
existing Ionosphere Working Groups.

The principal objectives of the Study Group may be
summarized as follows:

– To establish a scientific link between geodetic and
aeronomy experts in order to maximize the benefit of
the ionosphere information provided by geodesy.

– To analyse the ionosphere products derived from GPS
and other space techniques and to explore the better
use for scientific and practical purposes.

– To study possible improvements of the existing
products.

– To propose new products that could be obtained from
ionosphere information of GPS and other space
techniques.

Program of Activities

An effective two-way link between geodesists and aer-
onomy physicists will play a key role for both, improving
the rather simple physical ionosphere models – either
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deterministic or stochastic – that are currently used by
geodesists, and interpreting the physical phenomena that
take place in the complex environment configured by the
ionosphere and the Earth magnetic field, under the action
of the solar electromagnetic radiation and the solar wind,
imbedded in the interplanetary magnetic field.

The planned activities of the Study group are in the
first year are the collection and validation of existing
physical ionosphere models. They shall then be repre-
sented by different methods, e.g., spherical harmonics and
wavelets.

The models shall be compared with geodetic observa-
tions represented in similar models. The effects on geo-
detic observables and parameters (reference frames and
positions) shall be studied.

Links to Services

The Study Group shall be linked to the corresponding
working groups in the IGS and COSPAR.

Membership

Chair: Claudio Brunini (Argentina)
Vice Chair: Susan Skone (Canada)

Members:

Dieter Belitza (USA),
Norbert Jakowski (Germany),
Reinhard Leitinger (Austria),
Sandro Radicella (Italy),
Chris Rizos (Australia),
Stefan Schaer (Switzerland),
Michael Schmidt (Germany),
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Inter-Commission Study Group

ICSG 1.2 - Use of GNSS for Reference Frames
(Joint with Commission 4 and IGS)

Chair: Robert Weber (Austria)

Terms of Reference

Up to now the operating satellite navigation systems
GPS and GLONASS allow a huge user community an
easy access to reference frames very close to the most re-
cent realization of the ITRS. The IAG Services IERS
(International Earth Rotation and Reference Systems
Service) and IGS (International GPS Service) provide the
necessary products to tie these frames to the ITRF, which
is based upon a set of estimated coordinates and velocities
of stable stations observed by all space techniques. The
design of the upcoming GALILEO system, its envisaged
accuracy and the long-term stability implies, that also
GALILEO will become a highly valuable technique for
the ITRF. The modernization of GPS and the completion
of the GLONASS system will further improve the situa-
tion.

The goal of Study Group 1.2 is to evaluate and support
the use of Global Navigation Satellite Systems for the
definition and densification of the International Terrestrial
Reference Frame (ITRF).

Objectives

The principal objectives of the WG will be:

– Document the potential contributions of Global
Navigation Satellite Systems to reference frame
establishment and maintenance.

– Investigate the ties and their time evolution between
GNSS Broadcast Frames like WGS84, PZ-90 and the
upcoming GALILEO Reference Frame, and the
ITRF.

– Examine deficiencies in the stability of the global
GNSS station network, especially focusing on stations
contributing to the ITRF2000 catalogue.

– Prepare a consolidated feedback concerning GPS,
GLONASS and GALILEO frame establishment and
improvement based on relevant experience in areas
such as receiver site selection, installation and main-
tenance.

– Investigate the individual strengths and shortcomings
of GPS, GLONASS and GALILEO for Reference
System Realisation and work out synergies.

– Study the ties of regional and local frames realized by
a permanently increasing number of active real-time
GNSS networks.

Program of Activities

Planned activities in the upcoming two years are to
compile a clear picture of the individual strengths and
shortcomings of GPS and GLONASS for Reference Sys-
tem Realisation. This also includes inspection of stability
of global GNSS ITRF core stations, the question of site-
selection and maintenance and a documentation of the ties
between the GPS and GLONASS broadcast frames
WGS84, PZ-90 and the ITRF. Furthermore the contri-
bution of the permanently increasing number of regional
and local real-time GNSS networks for frame densifica-
tion will be investigated.

Later on the Study Group will focus on the upcoming
GALILEO system. Based on the agreed reference network
design we will investigate the quality of the tie and
anticipated time evolution of the GALILEO Reference
Frame with the ITRF. In addition the group will con-
centrate on expected synergies using a real GNSS obser-
vation network covering three satellite navigation systems
for reference frame maintenance.

A Web-site will be established for a exchange of
information, communication, presentation and outreach
purposes. The Study Group will hold working meetings at
international symposia. Achievements will be summarized
in a mid-term review in 2005 and a final document in 2007
and will be presented at the upcoming IAG Conference
and at the next IUGG General Meeting.

Links to Services

This Study Group should coordinate closely with the
IAG Services IERS and IGS, in particular with the
existing GNSS Working Group of the IGS. On condition
of approval of the IGS Governing Board both groups may
establish a Joint Working Group with united member and
objectives lists.

Membership

Chair: Robert Weber (Austria)

Members: Y. Bar Sever (USA), N. Beck (Canada), C.
Boucher (France), C. Bruyninx (Belgium), W.Gurtner
(Switzerland), R. Galas (Germany), R. Langley (Canada),
J. Manning (Australia), H. van der Marel (Netherlands),
H.P. Plag (Norway)
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Commission 2 - Gravity Field
web: www.ceegs.ohio-state.edu/iag-commission2

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

Terms of Reference and Objectives

Knowledge of the gravity field in space and its tem-
poral variations is of prime importance for geodesy,
navigation, geophysics, geodynamics, and related disci-
plines. Efficient and accurate modeling of the field spans a
broad spectrum of activities that utilize data from ground,
airborne, and satellite systems. An important subset of
these modeling efforts includes the precise determination
of the geoid for applications ranging from traditional
height systems to oceanography.

Commission 2 (the Gravity Field Commission), of the
International Association of Geodesy is concerned with
promoting, supporting, and stimulating the advancement
of knowledge, technology, and international cooperation
in the geodetic domain associated with Earth’s gravity
field. This domain comprises several major themes of
long-term interest, each under the purview of a sub-com-
mission. The themes cover terrestrial, airborne, shipborne,
and satellite gravimetry; terrestrial relative and absolute
gravity networks; precise regional and global geoid
determination and geopotential modeling; topographic/
isostatic modeling; regional and global temporal varia-
tions in the gravity field; dedicated satellite gravity map-
ping missions; and gravity determination from satellite
altimetry.

The Gravity Field Commission essentially continues
the work of the former Section III of the IAG (Determi-
nation of the Gravity Field), but includes some aspects of
satellite geodesy (former Section II), and is designed to
have stronger links to other components of the IAG,
specifically the Inter-Commission Committee on Theory
(ICCT) and Commission 1 (Reference Frames). The sub-
commissions cover the major themes listed above, which
constitute the principal areas in gravity field modeling,
determination, and measurement technology, as well as
the specific problems and activities related to regional
geoid determination. Study Groups, as under the former
structure, continue to look at well-defined subjects over

shorter duration. They are placed under the sub-com-
missions. Projects are established under the Commission
to organize work on unique and exceptional areas of
interest or particular problems requiring specific interna-
tional cooperation. The regional geoid determination
projects, being of paramount importance, are collected
under the Sub-commission 2.4, in order to provide close
links between them. Connections to other components of
the IAG are created with inter-commission working
groups that provide a cross-disciplinary stimulus for work
in several topics of interest to the Commission. Finally,
the Commission has very strong links to several of the
Services in geodesy, particularly the newly established
International Gravity Field Service and its component
services.

In this modern age of instant change, enabled by
electronic forms of information exchange, it is only nat-
ural that the structure of Commission 2, its membership,
and its connection to other components of the IAG has a
dynamic character that will evolve over the current term
between IUGG General Assemblies. In fact, this evolution
is necessary as the new structure of the IAG takes shape
and re-establishes and re-defines its purview over regional
and international geodetic activities. The current status of
Commission 2, including its structure and membership,
may be updated regularly and can be viewed on the in-
ternet: www.ceegs.ohio-state.edu/iag-commission2

Structure

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 Mis-
sions
President: Pieter Visser (The Netherlands)
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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)

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-WG1: 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)

Program of Activities

The Gravity Field Commission fosters and encourages
research in the areas of its sub-entities by facilitating the
exchange of information and organizing Symposia, either
independently or at major conferences in geodesy. The
activities of its sub-entities, as described below, constitute
the activities of the Commission, which will be coordi-
nated by the Commission and summarized in annual re-
ports to the IAG Bureau. An Internet web-site for the
Commission will contain all information about the
Commission, its basic structure, terms of reference, and
membership, as well as links to the internet sites of its sub-
entities and parent and sister organizations and services.

Steering Committee

President: Christopher Jekeli
Vice president: Ilias Tziavos
President SC2.1: Shuhei Okubo
President SC2.2: Martin Vermeer
President SC2.3: Pieter Visser
President SC2.4: Urs Marti
Rene Forsberg (representative from the IGFS)
Peter Schwintzer (representative from the Int. Center of
Global Earth Models)
Jacques Hinderer (representative from GGP)
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Sub-Commission

SC 2.1 - Gravimetry and Gravity Networks

President: Shuhei Okubo (Japan)

Terms of Reference and Objectives

Sub-commission 2.1 promotes scientific investigations
of gravimetry and gravity networks by employing a three-
step strategy. The first step is focused on gravity deter-
mination at some selected sites with absolute gravimeters
(point scale). It provides the gravity community with
means to assess the level of accuracy of steadily growing
numbers of absolute gravimeters through organizing
international inter-comparison campaigns of global and
of regional scales. In the second step, the Sub-commission
proceeds from the 0-D point-wise gravimetry to 1-D
gravimetry: accurate and precise gravimetry/gradiometry
around land/sea boarders where significant bias or errors
are still observed. The Sub-commission promotes such
research and development by stimulating airborne gra-
vimetry and gradiometry. In the third step, it encourages
and promotes special absolute/relative gravity campaigns,
techniques and procedures for the adjustment of the re-
sults of gravity surveys on a regional scale (2-D). The Sub-
commission will encourage regional meetings or work-
shops dedicated to specific problems, where appropriate.

Reports to Commission 2.

Program of Activities

To meet these goals, the Sub-commission sets up Spe-
cial Study Groups (SSG’s) on Inter-comparison of
Absolute Gravimeters, Aerogravimetry and Gradiometry,
East Asia and Western Pacific Gravity Network, and
Gravity in South America (see below).

Membership

President: Shuhei Okubo
Vice President: Gerd Boedecker
Rene Forsberg (Gravity Networks in Polar Regions)
Matthias Becker (Relative gravimetry)
Leonid F. Vitushkin (Absolute Gravimetry)
Uwe Meyer (Aerogravimetry and Gradiometry)
Yoichi Fukuda (East Asia and Western Pacific Gravity
Network)
Marı́a Cristina Pacino (Gravity in South America)

Sub-commission

SC 2.2 - Spatial and Temporal Gravity Field

and Geoid Modeling

President: Martin Vermeer (Finland)

Terms of Reference and Objectives

The subjects of study that the Sub-commission sup-
ports and promotes can be summarized, without claim to
completeness, as follows. Research work in the spatial
domain concentrates on:

– Global and regional gravity modeling
– Topographic/isostatic modeling
– Downward and upward continuation problems
– Boundary value problem approaches
– Spectral techniques like (but not limited to) spherical

harmonics
– Height theory and height systems
– Geodetic aspects of satellite radar altimetry

Studies in the temporal domain of the gravity field in-
clude, among others, the following:

– Tides
– The effect of postglacial land uplift
– Time derivatives of the J\_n
– Short/medium term gravity change due to movements

of air and water
– Anthropogenic gravity changes
Reports to Commission 2.

Program of Activities

To meet these goals, the Sub-commission invites the
establishment of Special Study Groups (SSG’s) on rele-
vant topics, promotes and organizes special sessions at
IAG Symposia and other conferences, and reports on the
research work in these areas of interest.

Steering Committee

President: Martin Vermeer
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Sub-commission

SC 2.3 - Dedicated Satellite Gravity Mapping

Missions

President: Pieter Visser (The Netherlands)

Terms of Reference and Objectives

The successful launches of the German CHAMP (2000)
and US/German GRACE (2002) missions have led to a
revolution in global gravity field mapping by space-borne
observation techniques and associated activities. These
two missions have proven new concepts and technologies,
such as space-borne accelerometry and low-low satellite-
to-satellite tracking (SST), in combination with more
conventional observation techniques, like GPS/SST and
satellite laser ranging (SLR). CHAMP and GRACE have
already produced the first consistent long- to medium-
wavelength global gravity field models and have helped in
preparing for the European Space Agency (ESA) GOCE
dedicated gravity field mission which will further revolu-
tionize high-accuracy and high-resolution gravity field
mapping employing for the first time in history the sa-
tellite gravity gradiometry (SGG) observations.

The focus of this sub-commission will be to promote and
stimulate the following activities:

– Generation of the best possible static and temporal
global gravity field models based on, but not limited
to, observations by space-borne techniques (LAG-
EOS, CHAMP, GRACE,...)

– Preparation for future satellite missions which focus
on or support global gravity field mapping (GOCE,
COSMIC,…)

– Definition of enabling technologies for the more re-
mote future (GRACE follow-on, GOCE follow-on,...)

– Communication/interfacing with gravity field model
user communities (Climatology, oceanography/
Altimetry, Glaciology, Solid-Earth, Geodesy,... )

Program of Activities

To meet these goals, the Sub-commission invites the
establishment of Special Study Groups (SSG’s) on rele-
vant topics, promotes and organizes special sessions at
IAG Symposia and other conferences, and reports on the
research work in these areas of interest.

Steering Committee
President: Pieter Visser (DEOS/The Netherlands)
Srinivas Bettadpur (CSR/U.S.A.)
Thomas Grüber (IAPG/Germany)
Cheinway Hwang (NCKU/Taiwan)
Radboud Koop (SRON/The Netherlands)
Nico Sneeuw (Univ. Calgary/Canada)

Sub-commission

SC 2.4 - Regional Geoid Determination

President: Urs Marti (Switzerland)

Terms of Reference and Objectives

The sub-commission is concerned with the following areas
of investigation:

– Regional geoid projects: data sets, involved institutions,
– comparison of methods and results, data exchange,

comparison with global models
– gravimetric geoid modeling techniques and methods,

available software
– GPS/leveling geoid determination:
– methods, comparisons, treating and interpretation of

residuals
– common treatment of gravity and GPS/leveling for

geoid determination
– geoid applications: GPS heights, sea surface topogra-

phy, integration of geoid models in GPS receivers,
vertical datums

– other topics: topographic effects, downward and up-
ward continuation of terrestrial, airborne, satellite
data specifically as applied to geoid modeling

Reports to Commission 2.

Program of Activities

To meet these goals, the Sub-commission invites the
establishment of Special Study Groups (SSG’s) on rele-
vant topics, and of projects on regional geoid determina-
tion. It promotes and organizes special sessions at IAG
Symposia and other conferences, and reports on the re-
search work in these areas of interest. Also, the sub-
commission plans to facilitate the interaction of the vari-
ous regional geoid projects by organizing links of com-
munication on the Internet.

Steering Committee

President: Urs Marti
Heiner Denker (Project 2.1)
Marc Véronneau (Project 2.2)
Charles Merry (Project 2.3)
Mirko Scheinert (Project 2.4)
Denizar Blitzkow (Project 2.5)
Bill Kearsley (Project 2.6)
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Commission Project

CP2.1 European Gravity and Geoid

Chair: Heiner Denker (Germany)

Terms of Reference and Objectives

The primary objective of the project is the development
of an improved geoid and quasigeoid model for Europe.
The previous European Gravimetric Geoid 1997 (EGG97)
is based on high-resolution gravity and terrain data and
the global model EGM96. The comparison of the EGG97
model with GPS/leveling data from national campaigns
and the continental-scale EUVN project reveals long
wavelength discrepancies (at the dm level), while the
agreement at shorter wavelengths is at the cm level in
many cases. For GPS heighting such long wavelength
geoid errors are vital and have to be modeled, e.g., by
fitting the geoid model to some GPS/leveling control sta-
tions.

Since the development of the EGG97 model, several
new data sets and computing techniques have become
available. Hence, significant improvements (especially at
the long wavelengths) can be expected from an updated
European geoid model. Besides the new modeling tech-
niques (e.g., wavelets), improvements are expected from
the new CHAMP and GRACE global geopotential
models, new terrain data sets (e.g., GTOPO30, SRTM
results, national data sets), new and more homogeneous
gravity data sets for some regions, new altimetric results,
an improved merging of ship and altimetric gravity data,
and the use of continental-scale GPS/leveling campaigns.
The data collection effort will focus especially on the
problem areas in the EGG97 computation, i.e., areas
where gravity field data is lacking, sparse, or of low
quality.

All relevant work within the project requires close
international cooperation between all European countries
and different IAG bodies. The contacts and successful
cooperation with the respective national and international
agencies, established within the framework of the EGG97
model development, will be continued and extended. The
project is open to all agencies and universities with an
interest in the development of a geoid and quasigeoid
model for Europe.

The objectives of the project are summarized below:

– Collection, evaluation and homogenization of land
and marine gravity data, altimetric data, GPS/leveling
data, digital elevation models, and global geopotential
models.

– Creation of databases for different data types.

– Investigation of different techniques for regional geoid
and quasigeoid determination.

– Investigation of techniques for the combination of
gravimetric and GPS/leveling data.

– Development of a new European geoid and quasige-
oid model (gravimetric and/or combined model).

Reports to Sub-Commission 2.4

Steering Committee

Heiner Denker (Chair) (Germany)
Jean-Pierre Barriot (France)
Riccardo Barzaghi (Italy)
Rene Forsberg (Denmark)
Johannes Ihde (Germany)
Ambrus Kenyeres (Hungary)
Urs Marti (Switzerland)
Ilias Tziavos (Greece)
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Commission Project

CP2.2 -North American Geoid

Chair: Marc Véronneau (Canada)

Terms of Reference and Objectives

The primary objective of the Project is the development
of a geoid model for North America and surrounding
oceans in order to achieve a common vertical datum. Its
development will require the determination of the gravity
field for an area encompassing Iceland, Greenland, Can-
ada, USA (including Alaska and Hawaii), Mexico and
countries forming Central America and the Caribbean
Sea, referred to herein as ‘‘North America’’. The geoid
model for North America could be used as the common
datum to relate national datums or tailored using; for
example, ‘‘GPS/Leveling’’ in order to depict the official
national vertical datum as it is done in Canada and USA.
The achievement of a geoid model for North America will
be accomplished by coordinating activities between
agencies and universities with interest in geoid theory,
gravity, digital elevation models (DEM), topographical
density, altimetry, sea surface topography, leveling and
vertical datum.

The determination of a geoid model for North America
is not limited to a single agency, which will collect all
necessary data from all countries. The Project encourages
theoretical diversity in the determination of a geoid model
between the agencies. Each agency takes responsibility or
works in collaboration with neighboring countries in the
development of a geoid model for their respective country
with an overlap (as large as possible) over adjacent
countries. Each solution will be compared, the discrep-
ancies will be analyzed, and the conclusions will be used to
improve on the next model. Thus, the geoid model for
North America will be derived from a ‘‘mosaic’’ of geoid
models.

Reports to Sub-Commission 2.4

Program of Activities

The Project will support geoid activities in countries
where geoid expertise is limited by encouraging more ad-
vanced members to contribute their own expertise and
software. The Project will encourage training and educa-
tion initiative of its members (e.g., International Geoid
Service (IGeS) geoid school and graduate studies).

The chair of the Project will meet with the equivalent
European and South American projects to discuss overlap
regions and to work towards agreements to exchange

data. Finally, the members of the Project will keep close
contact with all related Special Study Groups of the IAG.

The Project is open to all geodetic agencies and uni-
versities across North America with an interest in the
development of a geoid model for North America. The
meetings of the Commission Project 2.2 are open to
everyone with interests in geodesy, geophysics, oceanog-
raphy and other related topics. A list of members is
available on the web site of the North American geoid
project:

www.geod.nrcan.gc.ca/~marc/Html/GGSCNA/
GGSCNA.html. (Username: marc password: private)

Members will communicate primarily using e-mails.
However, members of the Project plan to arrange annual
meetings. Preferably, these meetings will be held during
international conferences where most members will be
present; however, some meetings will be held in North
America to minimize travel costs. Minutes of meeting will
be prepared and sent to all members of the Project.

Membership

Marc Véronneau (chair,GSD/Canada)
Rene Forsberg (KMS/Greenland)
Per Lyster Pedersen (ASIAQ/Greenland)
Antonio Hernández Navarro (INEGI/Mexico)
Dan Roman (NGS/U.S.A.)
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Commission Project

CP 2.3 - African Geoid

Chair: Charles Merry (South Africa)

Terms of Reference and Objectives:

The principal goal of the Project is very simply to
determine the most complete and accurate geoid model for
Africa that can be obtained from the available data.
Secondary goals are to foster co-operation between Afri-
can geodesists and to provide high-level training in geoid
computation to African geodesists.

The objectives of the Project are summarized below:

– Identifying and acquiring data sets - gravity anoma-
lies, DEM’s, GPS/levelling.

– Training of African geodesists in geoid computation.
– Merging and validation of gravity data sets, producing

5’ gridded and mean (g.
– Computation of African geoid, and evaluation using

GPS/levelling data.

Reports to Sub-Commission 2.4

Membership

Charles Merry (Chair) (South Africa)
Hussein Abd-Elmotaal (Egypt)
Benahmed Daho (Algeria)
Peter Nsombo (Zambia)

Commission Project

CP 2.4 - Antarctic Geoid

Chair: Mirko Scheinert (Germany)

Terms of Reference and Objectives

Acknowledging the success of the Arctic Gravity Pro-
ject similar efforts have to be made to compile gravity data
for the entire Antarctic. The availability of Antarctic
gravity data should be improved by compiling already
existing data and by carrying out new gravity observation
campaigns. The main scientific goals are to fill in the
southern polar gap and thus to improve the terrestrial
gravity data coverage. A completed Antarctic gravity data
set will substantially contribute to the determination of
the global gravity field in combination with the new
gravity satellites and will serve as an excellent basis for
regional and continental geoid improvement. The Ant-
arctic Geoid Project (AntGP) should be a focus group for
geodesists and geophysicists interested in gravity and
geoid in Antarctica.

Reports to Sub-Commission 2.4

Program of Activities
Activities of the Project include the following:
– Initiating and facilitating the exchange of Antarctic

gravity field data.
– Collecting and evaluating existing gravity data (sur-

face, airborne and satellite) and GPS data on tide
gauges to compute best possible gravity anomaly and
geoid grids.

– Promoting new terrestrial and airborne gravity survey
activities.

– Promoting new precise gravity ties to older and new
traverses and airborne surveys.

– Promoting the measurement of reference gravity sta-
tions, especially using absolute gravity meters.

– Acting as liaison to similar data initiatives in solid-
earth geophysics, especially SCAR.

Membership
Mirko Scheinert (Chair) (TU Dresden, Germany),
Alessandro Capra(Italy), Detlef Damaske (Germany),
Reinhard Dietrich (Germany), Rene Forsberg
(Denmark), Larry Hothem (USA), Phil Jones (UK),
A.H. William Kearsley (Australia), Steve Kenyon
(USA), Christopher Kotsakis (Canada), German L.
Leitchenkov (Russia), Jaakko Maekinen (Finland),
John Mannin (Australia), Uwe Nixdorf (Germany),
Kazuo Shibuya (Japan), C.K. Shum (USA), Dag
Solheim (Norway), Michael Studinger (USA),
(corresponding members), Graeme Blick
(New Zealand), John Brozena(USA), Cheinway Hwang
(Taiwan)

633



Commission Project

CP2.5 - South American Geoid

Chair: Denizar Blitzkow (Brazil)

Terms of Reference and Objectives

A great effort has been carried out in the last ten years
to improve/re-establish the Fundamental Gravity Net-
work in South America, to fill the gravity gaps and to
increase GPS observations on the leveling network. Dif-
ferent versions of the geoid (quasi-geoid) were delivered.
At the moment it is important to address a renewed focus
to reorganize the new gravity surveys, in particular, air-
borne missions, and to implement new software for the
geoid computation. A new geoid model is envisaged to
support the SIRGAS altimetric reference system in South
America.

The main objectives of the project are:

– To obtain and to maintain files with data necessary for
the geoid computations like gravity anomalies, digital
terrain models, geopotential models and satellite
observations (GPS) in leveling networks.

– To provide a link between the different countries and
the International Geoid Services in order to assure
access to proper software and geopotential models for
local geoid computation.

– To compute a global geoid model for South America
with a resolution of 10́ x 10́ using the available data.

To encourage countries to cooperate by releasing data
for this purpose.

– To encourage and eventually support local organiza-
tions in different countries endeavoring to increase the
gravity data coverage; to improve the existing digital
terrain models; to carry out GPS observations on the
leveling network and to compute a high resolution
geoid.

Reports to Sub-Commission 2.4

Program of Activities

The Project will organize and/or encourage the orga-
nization of workshops, symposia or seminars on the geoid
determination in South America. Links will be established
in the project to the following services to facilitate the
exchange of data:

– Bureau Gravimétrique International
– International Geoid Service I – Milan
– International Geoid Service II – St. Louis

Membership

Chair: Dr. Denizar Blitzkow (Brazil, dblitzko@usp.br)
Enga. Maria Cristina Lobianco (Brazil)
Enga. Laura Marlene Sánchez Rodriguez (Colombia)
Dr. Melvin Jesus Hoyer Romero (Venezuela)
Geof. Graciela Font (Argentina)
Rodrigo Maturana Nadal, (Chile)
Alfonso R. Tierra C. (Ecuador)
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Commission Project

CP2.6 -Southeast Asian Geoid

Chair: Bill Kearsley (Australia)

Terms of Reference and Objectives

This new Project is chartered to promote cooperation
in and knowledge of geoid and related studies in the re-
gion of South East Asia. The target membership consists
of representatives from countries in and associated with
ASEAN and countries in the Malaysian Peninsula
including: The Philippines, Papua New Guinea, Indone-
sia, Malaysia, Singapore, Brunei, Thailand, Vietnam,
Cambodia, Laos and Myanmar. Some of these countries
have not yet responded to requests for support. Others
(Laos, Cambodia and Myanmar) will be contacted under
the auspices of this new Project.

The executive of this Project will be small to ensure
efficiency, and the Steering Committee will comprise one
member from each participating country. Because of the
need to carry national authority, it is proposed that the
national member be the officer in the National Geodetic
Authority responsible for the National Geoid and/or
National Height Datum matters.

Topics of interest in the Project include:

– Gravity and Related Data: Explore ways in which we
may
– share available gravity data (e.g. via International

Gravity Bureau; GETECH, University of Leeds;
USGS Data Center)

– share available DEM’s along common borders
(National Geodetic Authorities)

– combine resources for terrestrial gravity surveys
along common borders

– combine resources for airborne gravity surveys in
the region.

– Geoid Control: Explore ways in which we may co-
operate by
– sharing geometric (GPS/leveling) geoid control data
– combining efforts in global GPS campaigns ( e. g.,

IGS’92)
– undertaking joint campaign for the inter-connection

of National Height Datums.

Reports to Sub-Commission 2.4

Membership

Bill Kearsley (Chair)

Commission Project

CP2.7 Gravity in South America

Chair: Marı́a Cristina Pacino (Argentina)

Terms of Reference and Objectives

A gravity reference network was established in South
America and adjusted by, at that time, the Canadian
Geological Survey. Most of the stations of that old net-
work are destroyed. In many countries, new reference
network has been established recently like Chile, Para-
guay, Argentina, Ecuador. It is necessary and urgent to tie
the network together and carry out an adjustment. On the
other hand, many gaps of gravity data have been filled in
the last few years in different countries. In spite of that,
other gaps still exist, in particular in the mountains and
forests.

This project aims to coordinate efforts of gravity data
collections and measurement campaigns in South Amer-
ica. The main objectives of the project are:

– To re-measure the existing absolute gravity stations
and to encourage new measurements.

– To validate fundamental gravity networks from dif-
ferent countries in order to establish a single and
common gravity network for South America.

– To adjust national gravity networks and to link them.
– To contribute to the ‘‘Geoid in South America Pro-

ject’’ by obtaining and maintaining files with gravity
data necessary for the geoid computation.

– To encourage and eventually support local organiza-
tions in different countries to increase the gravity data
coverage.

– To organize and/or encourage the organization of
workshops, symposia or seminars on gravity in South
America.

The following links to organizations will be established in
the project: BureauGravimétrique International; SIRGAS.

Reports to Sub-Commission 2.1

Membership
Marı́a Cristina Pacino (Chair) (Argentina)
Eduardo Andrés Laurı́a (Argentina)
Felipe Vasquez Moya (Bolivia)
Daniel Flores Vargas (Bolivia)
Rodrigo Maturana Nadal (Chile)
Rodrigo Barriga Vargas (Chile)
Pedro Sandoval Cavanzo (Colombia)
Luis Llerena (Ecuador)
Juan Carlos Torales (Paraguay)
Juan Munoz Curto (Peru)
Roberto P. Rodino (Uruguay)
Jose Napoleon Hernandez (Venezuela)
Jose Gonzales Briceno (Venezuela)
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Study Group

SG 2.1 - Comparison of Absolute

Gravimeters

Chair: Leonid Vitushkin (France)

Terms of Reference and Objectives

Absolute ballistic gravimeters have become the primary
standards of the acceleration unit in the field of free-fall
acceleration measurements (in brief, standards of free-fall
acceleration). Currently the only way to determine the
level of accuracy of the absolute ballistic gravimeters and
provide the uniformity in absolute measurements of free-
fall acceleration g is by a comparison ot the results of their
measurements.

The principal task of the Special Study Group consists
of the organization (in collaboration with the BIPM and
CCM WGG, Consultative Committee on Mass and Re-
lated Topics Working Group on Gravity) of the four-year
period International Comparisons of Absolute Gravime-
ters (ICAGs) at the BIPM and Regional International
Comparisons of Absolute Gravimeters (RICAGs) at the
sites selected on a continental scale. It should be noted
that the next ICAG should be held in 2005.

The increasing demand for reliability in absolute
gravity measurements requires the development of a
technical protocol for future ICAGs following the rules
proposed in the international Mutual Recognition
Arrangement (signed in 1999 by national metrology
institutes) for national measurement standards and cali-
bration and measurement certificates.

The relavance to the SG is that its members are the
specialists from the geodetic and geophysical communi-
ties, as well as the metrological community and this study
group is more open to participation than the more official
CCM WGG where the membership is related to the
institutes responsible for the traceability in gravimetry.
Such intercommunications within the Study Group as well
as a linkage between this group and CCM WGG will
make it possible to develop the ICAGs and RICAGs
technical protocol accepted by both communities.

The sites for regional comparisons of absolute gravi-
meters (in America, Asia, Europe, and Africa) should be
recommended by the geodetic-geophysical community
and related to the regional structure of metrology com-
munity (Regional Metrology Organizations - RMO, for
instance, EUROMET - European Metrology Organiza-
tion, SIM - Inter-American Metrology System, etc.).

Objectives

– The organization (in collaboration with the Bureau
International des Poids et Mesures (BIPM) and
Working Group on Gravimetry of Consultative
Committee on Mass and Related Topics (CCM
WGG) of the four-year period International Com-
parisons of Absolute Gravimeters (ICAGs) at the
BIPM and Regional International Comparisons of
Absolute Gravimeters (RICAGs) at the sites selected
on continental scale.

– The selection of the sites for regional (on a continental
scale) comparisons of absolute gravimeters in collab-
oration with other working groups of Sub-Commis-
sion 2.1 and CMM WGG.

Reports to Sub-Commission 2.1

Membership

Leonid Vitushkin (Chair)(France)
Martine Amalvict (France)
Diethard Ruess (Austria)
Enrique Rodriguez Pujol (Spain)
Ian Robinson (UK)
Philippe Richard (Switzerland)
Simon Williams (UK)
Jaakko Mäkinen (Finland)
Michel Van Camp (Belgium)
Shigeki Mizushima (Japan)
Zhiheng Jiang (France)
Alexandr Kopaev (Russia)
Petr Medvedev (Russia)
James Faller (USA)
Artyom Vitushkin (USA)
Gleb Demianov (Russia)
Olivier Francis (Luxembourg)
Tonie van Dam (Luxembourg)
Alessandro Germak (Italy)
Yuriy Lokshin (Ukraine)
Andrzej Pashuta (Poland)
Arkadii Sinelnikov (Russia)
Evgenii Krivtsov (Russia)
Hsien-Chi Yeh (Taiwan)
Chiungwu Lee (Taiwan)
Jacques Hinderer (France)
Gennadii Arnautov (Russia)
Yuri Stus (Russia)
Matthias Becker (Germany)
Roger Hipkin (UK)
Jan Mrlina (Czech Republic)
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Study Group

SG 2.2 - Forward Gravity Field Modeling

Using Global Databases

Chair: Michael Kuhn (Australia)

Terms of Reference and Objectives:

A vast number of data describing the Earth’s shape and
structure (elevation, density distribution models for crust
and mantle) are currently available. Several of these data
are given globally with a continuously increasing resolu-
tion. One of the greatest density anomaly, for example, is
given nowadays by the topographic and ocean water
masses as modeled by global digital elevation models
(DEM) with resolutions down to 1 km x 1 km. Apart from
these (mostly geometrical) data, there also exist global
geological and geophysical information about the Earth’s
interior, describing mainly the structure of the Earth’s
crust and mantle. The increasing number of these data
allows the use of forward gravity field methods (direct
application of Newton’s integral) in order to perform
gravity field recovery and interpretation. In geodesy first
attempts in this field have been made in the framework of
the former IAG Special Study Group 3.177 (http://
www.cage.curtin.edu.au/�will/iagssg3177.html) with very
promising results for more detailed studies. Such forward
modeling results are of great significance to gravity field
modeling and interpretation. Furthermore, the compari-
son of the forward models with existing gravity field
models reveals useful information on the dynamics of the
Earth’s interior as well as the validity of the forward
gravity modeling techniques.

The SG can be seen as a continuation of the IAG SSG
3.177 with a special focus on forward gravity field mod-
eling as well as the modeling of gravity inside the (topo-
graphic) masses. Therefore it follows one of the
recommendations made in the final report of IAG SSG
3.177.

The main scope of the SG will be the employment of
recently released global digital databases with elevation
data as well as information on the structure of crust and
mantle for gravity field recovery and interpretation. The
high resolution of the currently available global data
permits the evaluation of high-degree and -order gravity
models, while enabling the recovery of the high-frequency
content of existing topographic/isostatic models. Fur-
thermore, the forward gravity models can be used to study
the behavior of gravity within the (topographic) masses,
which is a crucial point in gravity field determination.

The SG will mainly focus on the following items:

– Construction of forward gravity field models using
geophysical data.
– Construction of forward gravity field models from

existing global information on the Earth’s shape
and structure (e.g. global DEM (topography,
bathymetry) such as DTM2000.1, global crustal
models like CRUST 2.0, global mantle models on
seismic velocity and density).

– Different approaches can be used and tested, such
as the numerical integration of Newton’s volume
integral or the expression of Newton’s gravitational
potential in spherical harmonics.

– Following the ideas of SSG 3.177 these forward
gravity models also can be used as synthetic Earth
gravity field models.

– Interpretation of forward gravity field modeling re-
sults.
– Comparison of the forward gravity models with

existing models from satellite and/or terrestrial
gravity measurements (e.g. global gravity field
models from CHAMP and GRACE).

– Construction of synthetic Earth Gravity Models
after attempting to identify bandwidths with known
or apparent geophysical implications.

– Geophysical interpretation and numerical assess-
ment of the forward gravity field models with case
studies over tectonically active regions (e.g. Isostasy
and flexure of the lithosphere, dynamics of the
mantle).

– Application of forward modelling results in gravity
field determination
– Modeling of gravity inside the topographic masses,

which is required in gravimetric gravity field deter-
mination (e.g. geoid determination using Stokes’s
theory).

– Study the forward gravity field modeling results
under the scope to improve the computation of
different gravity reductions/effects such as:
– computation of terrain reductions,
– downward continuation of gravity anomalies,
– orthometric corrections,
– mean gravity and mean gravity gradient inside

the (topographic) masses.
– Study the possibility to express the Earth’s gravity

field by forward modeling only.

Reports to Sub-Commission 2.2
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Program of Acitivities

Activities of the SG will include participation by
members who will cover at least one of the above men-
tioned study areas; meetings at larger conferences such as
IAG, AGU, EGS in order to report and discuss matters
related to the SG; and. Communication by e-mail and a
web-page.

Membership

Michael Kuhn (Chair) (Australia)
Dimitris Tsoulis (Vice Chair) (Germany)
Hussein Abd-Elmotaal (Egypt)
Irek Baran (Australia)
Miroslav Bielik (Slovak Republic)
Heiner Denker (Germany)
William Featherstone (Australia)
Jakob Flury (Germany)
Thomas Gruber (Germany)
Simon Holmes (USA)
Michael Kern (Austria)
Jon Kirby (Australia)
Pavel Novak (Czech Republic)
Spiros Pagiatakis (Canada)
Roland Pail (Austria)
Gabor Papp (Hungary)
Nikolaos Pavlis (USA)
Gabriel Strykowski (Denmark)
Gyula Toth (Hungary)
Tony Watts (UK)

Study Group

SG2.3 - Satellite altimetry: data quality

improvement and coastal applications

Chair: Cheinway Hwang (Taiwan)

Terms of Reference and Objectives

In a previous IAG SSG, namely, SSG3.186, members
have put effort to develop best methodologies for deriving
gravity anomaly, geoid, sea surface topography and
bathymetry from satellite altimeter data. Despite some
achievements, a number of problems in coastal applica-
tions of altimetry are not resolved. For example, altimeter
data at the immediate vicinity of shores are eliminated due
to bad quality. However, for purposes such as coastal
geoid and gravity determinations, shallow-water tide
modeling and coastal ocean circulation determination,
such ‘‘bad’’ data are badly needed. Do we really need to
eliminate these altimeter data? Can we improve the quality
of coastal altimeter data and how?

One important application of satellite altimetry is to
determine local coastal geoid models. Coastal areas are
largely heavily populated. Most countries in the world will
need a high-precision coastal geoid model for purposes
such as national vertical datum determination and con-
nection (for countries with scattered islands), GPS level-
ing, coastal circulation study and coastal topography
mapping. However, satellite altimetry alone cannot fulfill
this need, and satellite and terrestrial gravity data (at land
and sea) and elevation data (for terrain effects) should be
included. The question is how to best combine these het-
erogeneous data.

It has been shown that use of retracked altimetry can
produce improved results in altimetric applications. Cur-
rently, only retracked ERS-1 altimetry is used for pur-
poses such as marine geoid and gravity determinations in
only a limited number of coastal areas (e.g., polar regions
and the China Seas). Retracked altimetry can be also used
in shallow-water tide modeling and sea surface topogra-
phy determination for oceanography.. Another dense data
set, namely, Geosat/GM, has not been retracked for
coastal applications. The geodetic and earth science
communities will surely benefit from a global set of
combined retracked ERS-1 and Geosat/GM altimeter
data. One objective of this current SSG will be to freely
provide a database of retracked ERS-1 and Geosat/GM
for members interested in applications of these retracked
altimeter data.
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The Study Group activities will include:

– Retrack global shallow-waters ERS-1 and Geosat/
GM altimeter data and establish a database for
members to use.

– Investigate geophysical, geodetic and oceanographic
signals with altimetric products using rates higher than
1 Hz. In addition to the radar altimetry, high-rate
laser altimeter data from ICESat, which are not cor-
rupted near coasts, will be used. Impact of using JA-
SON-2 WSOA and CRYOSAT altimeter data will be
investigated.

– Improve models of geophysical corrections over
shallow waters using, e.g., improved shallow-waters
tide models, sea state bias estimates and tropospheric
corrections and improve quality of altimeter data over
shallow waters by, e.g., waveform retracking, adaptive
filtering and outlier detection. Selected "difficult" re-
gions of scientific interest such as the Hawaiian Rid-
ges, the Cayman Trench, and the southeast Asia
waters will be investigated. The improved models
should be distributed to all members.

– Combine coastal altimetry, satellite gravity, land
gravity, marine gravity (shipborne or airborne) to
enhance the accuracy of coastal geoid (at sea and
land).

– Combine altimetry data, LIDAR and remote sensing
data for coastal bathymetry determination. LIDAR
onboard an aircraft is able to determine ocean depths
up to 50 m. Optical sensor data from, e.g., Landsat,
can be used to determine depths at shallow waters,
provided that a careful calibration is made. Here
altimetry data help to determine bathymetry at the

deeper part of the oceans. But how exactly do we
combine them?

– Define a standard, including theory and data type, to
obtain the current best results in marine gravity, geoid
and bathymetry from altimetry data.

– Investigate the possibility of determining coastal
ocean circulations from satellite altimetry and
numerical modeling.

– Create long-term averaged satellite altimetry database
for geodetic purposes.

Reports to Sub-Commission 2.2

Membership

Cheinway Hwang (Chair) (Taiwan)
O. Andersen (Denmark)
W. Bosch (Germany)
X. Deng (Australia)
X. Dong (China)
H.-Y. Hsu (Taiwan)
W. P. Jiang (China)
J. Klokocnik (Czech Republic)
P. Knudsen (Denmark)
J. Kostelecky (Czech Republic)
JC Li (China)
J. L. Lillibridge (USA)
Y. Lu (China)
D. T. Sandwell (USA)
C. K. Shum (USA)
T. Urban (USA)
G. S. Vergos (Greece)
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Study Group

SG2.4 - Aerogravimetry and Gradiometry

Chair: Uwe Meyer (Germany)

Terms of Reference and Objectives

Within the next four years, the SSG on Aerogravimetry
and Gradiometry should concentrate on three major
items.

– Now that CHAMP and GRACE are operative and
first independent, single satellite models are available
for the gravity community, and with the GOCE mis-
sion on the horizon, aerogravity campaigns should be
designed to close the gap between near-surface mea-
surements (land-based, ship-borne) and satellite
observations. Taking the GRACE mission as an
example, the design of future aerogravimetry surveys
should make sure that long wavelengths (minimum of
250 km profile length) are resolved with stable, best
possible accuracy with a resolution that fits to medium
wavelength features measured on ground (some ten to
hundred km). A new generation of scientific survey
aircraft available in the next years such as the planned
HIAPER aircraft (USA) and HALO aircraft (Ger-
many) that are mainly designed and planned to be
used for atmospheric sciences should also be adopted
for large scale aerogravimetric surveys. The aircraft
will be of the type of Bombardier Express or Gulf-
stream V which both are capable to fly distances up to
10000 km. Such type of aircraft allows to fly gravim-
etry in a sub-continental to continental range. The
gravimetry community should soon develop surveys
for these aircraft as they will be available in 2006/2007.

– In the meanwhile, large unmapped areas as the
Amazon Basin and Antarctica should be covered by
systematic aerogravimetry surveys. For the Amazon
Basin, a Brazilian scientific and commercial commu-
nity has already claimed a large interest to cover the
northern Amazon Basin. As for Antarctica, a special
logistic and long standing experience is needed to
cover the continent with aerogravimetric surveys. The
institutions involved as BAS, AWI, USGS, etc. al-
ready have special science plans developed. IAG
should give these institutions some official back-up

and help in long term coordination of Antarctic
aerogravimetry activities.

– The fast development of gradiometer systems for air-
borne gravimetry opens a complete new spectrum of
accuracy and resolution in local to regional surveys.
For the scientific community two problems arise to
utilize the new instruments for their aims: most
developments are purely made on a commercial base
and gradiometer systems often operate only on a
specially designed aircraft, so the system cannot be
swapped between aircraft. Here, a new link between
industry and science has to be accomplished. The
working group members should enforce the use of
gradiometer systems on local targets of special inter-
est. One mid-term aim should be the installation of a
gradiometer system on HIAPER or HALO in order to
fly on GOCE orbits with as much time synchroniza-
tion as possible also using laser or radar systems for
sea surface measurements over the Atlantic.

– The use of the latest satellite gravity observations
encouraged the development of new techniques to
process traces of satellite data. Some of the new,
emerging ideas might be as well very useful in aero-
gravimetry data processing. Therefore, a set of ae-
rogravity data from different systems should be made
available on the internet to test new methods of pro-
cessing and evaluation. Already existing and available
GPS and aerogravimetry processing software should
become accessible for comparison.

Reports to Sub-Commission 2.1

Membership

Uwe Meyer (Chair)
Denizar Blitzkow
John Brozena
Manik Talwani
Micheal Studinger
Phil Jones
Gerd Boedecker
Rene Forsberg
Ilias Tziavos
Roger Bayer
Jerome Verdun, ISTEEM
A. Geiger
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Inter-Commission Study Group

IC-SG2.5 - Aliasing in Gravity Field Modeling

(joint with ICCT)

Chair: C. Christian Tscherning (Denmark)

Terms of Reference and Objectives

A gravity field observable contain information about
all coefficients of its associated spherical harmonic series
and of other signals of time-varying character. This makes
numerical gravity field procedures prone to aliasing. The
effect is most clearly seen when estimating spherical har-
monic coefficients, but should also be present when re-
gional models are constructed using Fourier series.

In a first phase, only the effects related to the static
gravity field will be investigated. If possible, de-aliasing
and time-varying effects will be studied in a second phase.

The joint working group will initially through a series
of controlled numerical experiments study the effect of
alising. Simplified as well as realistic global or regional
datasets will be generated using coefficients from a
spherical harmonic expansion from degree N, 2*N, 3*N
etc. to a maximal degree, e.g. 1800.

Program of Work

Phase I: The static gravity field.

– Creation of test datasets, including re-use of the
positions and attitude angles available from the SC7
datasets for CHAMP, GRACE and GOCE. The
generated data will include height anomalies, gravity
anomalies or disturbances, gravity gradients or po-
tential differences.

– Creation of datasets with added correlated or un-
correlated noise.

– Estimation of spherical harmonic coefficients
– Estimation (interpolation or extrapolation) of the

generated data or of functionals of the anomalous
potential.

– Study the magnitude and frequency distribution of the
aliasing effects

– Study the effect of various regularisation procedures
including minimum variance and minimum noise
variance methods.

The datasets, or software able to create the datasets will be
made available on the internet.

The members of the group will be persons having the
capability of:

– Creating one or more of the datasets.
– Carrying out global or regional gravity field model-

ling.
– contributing with theoretical analysis of the funda-

mental aliasing problem or of the results of the
numerical experiments.

If phase I is succesfully completed, the following will be
implemented:

Phase II:

– Study of de-aliasing procedures for static gravity field
determination: removal of high-frequency informa-
tion, such as topographic effects or filtering.

– Create synthetic data-sets which include time-varying
effects (atmosphere, ocean, tides)

– Study the effect of combined gravity field modelling
and the determination of (contingently time depen-
dent) parameters.

– Study the effect of mixing data-types with different
spectral content such as gravity and altimetry.

Members:

C.C.Tscherning (President) (Denmark)
F.Sansò (Italy)
J. Bouman (The Netherlands)
Annette Eicker (Germany)
W. Freeden (Germany)
Shin-Chan Han (USA)
Pieter Visser (The Netherlands)
Roland Klees (The Netherlands)
Nico Sneeuw (Canada)

Corresponding members:
Rene Forsberg (Denmark)
Jürgen Mueller (Germany)
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Inter-Commission Study Group

IC-SG2.6 Multiscale Modelling

of the Gravity Field
(joint with ICCT)

Chair: W. Freeden (Germany)

Terms of Reference

Future spaceborne observation combined with terres-
trial and airborne activities will provide huge datasets of
the order of millions of data. A reconstruction of the
gravity field from future data material requires a careful
multiscale analysis of the gravity potential, fast solution
techniques, and a proper stabilization of the solution by
regularization. While global long-wavelength modelling
can be adequately done by use of spherical harmonic
expansions, harmonic splines and/or wavelets are most
likely the candidates for medium and short-wavelength
approximation since they are ’building blocks’ that enable
fast decorellation of gravitational data. Thus three fea-
tures are incorporated in this way of thinking about
georelevant harmonic wavelets, namely basis property,
decorrelation, and fast computation. But this concept of
harmonic wavelets demands its own nature in geodesy
which by no means can be developed from the classical
theory in Euclidean spaces. The working group intends to
bring together scientists concerned with the diverse areas
of geodetically relevant wavelet theory in general and its
applications. An essential field of research is the specific
character of geodetic multiresolution methods used in
addition or in contrary to standard spectral techniques
based on spherical harmonic framework.

Objectives

Theoretical research in the field of spherical and ellip-
soidal wavelets as well as wavelet introduction and mod-
elling on geodetically relevant surfaces (like spheroid,
geoid, (actual) Earth’s surface). Studies of harmonic
wavelets in geodetic boundary-value problems (e.g. Run-
ge-Walsh wavelets, layer potential wavelets, etc).

– Studies on spline/wavelet kernel modelling, multiscale
pyramid algorithms via kernel functions known from
(least squares) collocation and spline approaches,
noise cancellation, least–squares adjustment and
spline smoothing vs. multiscale thresholding, etc.
Development of specific numerical methods: fast
wavelet transform (FWT), tree algorithms, data
compression, domain decomposition techniques, fast

multipole methods (FMM), panel clustering, data
transmission, etc.

– Comparison of spherical harmonic and/or wavelet
modelling: Combined spectral and multiscale expan-
sion of the gravitational potential, degree variances vs.
local wavelet variances, spectral and/or multiscale
signal to noise thresholding, etc. Investigation of dif-
ferent wavelet types in geodetic pseudodifferential
equations (using numerical methods such as colloca-
tion, Galerkin method, least – squares approximation,
etc).

– Regularization of inverse problems by multiresolu-
tion, locally reflected multiscale vs. globally reflected
spectral regularization, multiscale parameter choice
strategies, multiscale modelling in SST, SGG. Time
dependent multiscale modelling in boundary value
and inverse problems, numerical implementation and
application to GRACE–, GOCE–data.

Program of Activities

– Organization of meetings and conferences (e.g. Ober-
wolfach conference on ‘‘Geomathematics’’, May 2004,
Organizers: Freeden (Kaiserslautern), Grafarend
(Stuttgart), Sloan (Sydney), Svensson (Lund).

– Organizing of WG meetings or sessions, in coinci-
dence with a larger event, if the presence of working
group members appears sufficiently large.

– Email discussion and electronic exchange.
– Launching a web page for dissemination of informa-

tion, expressing aims, objectives, plus providing a
bibliography.

– Monitoring and presentation of activities, either of
working group members or interested external indi-
viduals.

Members

W. Freeden, Germany (chair)
M. Fengler, Germany
M. Gutting, Germany
W. Keller, Germany
J. Kusche, Netherlands
D. Michel, Germany
V. Michel, Germany
J. Otero, Spain
S. Pereverzev, Austria
F. Sanso, Italy
M. Schreiner, Switzerland
J. Schröter, Germany
H. Sloan, Australia
N. Sneeuw, Canada
L. Svensson, Sweden
C. C. Tscherning, Denmark
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Commission 3 - Geodynamics and Earth Rotation
Web: www.astro.oma.be/IAG/index.html

President: Véronique Dehant (Belgium)
Vice President: Mike Bevis (USA)

Terms of Reference

In the frame of geodesy, geodynamics deals with the
natural forces and processes, of the Earth’s interior and
crust as observed by means of geodetic measurements.
The Earth rotation deals with all the Earth orientation
parameters, i.e. polar motion, length-of-day variations,
precession and nutation, which allow transformation
from a terrestrial reference frame to a celestial reference
frame or vice versa. These parameters are varying with
time and are related to geodynamical processes as well
as external tidal forcing. Commission 3 is a part of the
International Association of Geodesy for short-term or
long-term research that focuses on collecting, analyzing,
and modeling observational data in the frame of geo-
dynamics and Earth rotation. This includes in particu-
lar, Earth Tides (Sub-Commission 1), tectonics and
Crustal Deformations (Sub-Commission 2), as well as
the effects of the Geophysical Fluids (Sub-Commission
3) in geodynamics (e.g., post-glacial rebound, loading)
and Earth rotation. Geodynamics and rotation studies
of the Earth can be extended to those of other terres-
trial bodies (planets and moons). Commission 3 has the
possibility to promote a project, and in particular the
project called Global Geodynamics Project (GGP),
which involves measuring and analyzing temporal
changes in the Earth’s gravity field over a long period
and using a global network of measurements. Com-
mission 3 relies on IAG services such as the Interna-
tional Earth Rotation and Reference Systems Service
(IERS) or the International Center for Earth Tides
(ICET). Commission 3 is closely related to the IAU
(International Astronomical Union) Commission 19 on
Earth Rotation.

Objectives

To develop cooperation and collaboration in compu-
tation, in theory, and in observation of Earth rotation and

geodynamics, and to ensure development of research in
geodynamics and Earth rotation by organizing meetings,
symposia, and general assemblies, by creating working
groups on specific topics, and by encouraging exchange of
ideas and data, comparisons of methods and results
improving the accuracies, content, methods, theories, and
understanding of Earth rotation and geodynamics.

To serve the geophysical community by linking them to
the official organization providing the International Ref-
erence Systems/Frames and Earth orientation parameters
(IERS and related bodies), and organizations providing
all the other data on which geodynamics and Earth
rotation studies can be performed.

Structure

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 Commision Working Groups:

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

– to ICC on ‘‘Theory’’: Tim Van Hoolst
– to ICC on ‘‘Planetary Geodesy’’: Ozgur Karatekin
– to the Integrated Global Geodetic Observing System

(IGGOS) IAG Project: Véronique Dehant
– to IAU Commission 19 on ‘‘Earth Rotation’’: Marcus

Rothacher (also, Véronique Dehant who is President
of IAU Commission 19)

– to IERS Directing Board: Clark Wilson
– to ICET Directing Board: Gerhard Jentzsch

Steering Committee members

President: V. Dehant
Vice President: M. Bevis
President SC3.1: G. Jentzsch
President SC3.2: M. Poutanen
President SC3.3: R. Gross
President ICP.31: D. Crossley
T. Van Hoolst
O. Karatekin
M. Rothacher
C. Wilson (past President)
M. Feissel-Vernier (past President)

Program of Activities

– Participation in special meetings related to geody-
namics and Earth rotation.
Action item for Commission 3 EC: to stimulate par-
ticipation in these meetings and to ask IAG for co-
sponsorship.

– Participation in the IAG Project Integrated Global
Geodetic Observing System (IGGOS).
Action item for Commission 3 EC and Commission 3
IGGOS representative: to link the IGGOS program
with the members and the Commission 3 sub-entities.

– Encouraging and stimulating the services related to
Commission 3.
This is particularly true for Sub-Commission 3.1 on
Earth tides and 3.3 on geophysical fluids that should
stimulate research related to the ICET and to the
IERS Product Center on Global Geophysical Fluids,
respectively.

– Linking the Sub-Commission together, in particular
provide them with a forum for exchange of informa-
tion.
Action item for Commission 3 President: create a
forum for exchange of information between Sub-
commissions, as for instance between Sub-commis-
sions 3.1 and 3.3.

– Linking Commission 3 with its sister commission of
the IAU.
Action item for Commission 3 President and IAU
representative: to provide information from one entity
to the other (construction of web-site links), to create
joint WG if necessary.

– See program of the three Sub-Commissions as well.
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Sub-Commission

SC 3.1- Earth Tides.

President: Gerhard Jentzsch (Germany)
Vice President: J. Hinderer

Terms of Reference

The objective of the Sub-Commission is to promote
international cooperation and coordination of investiga-
tions related to the observation, preprocessing, analysis
and interpretation of earth tides. By earth tides, we
understand all phenomena related to the variation of the
Earth’s gravity field and to the deformation of the Earth’s
body induced by the tide generating forces, i.e. the forces
acting on the Earth due to differential gravitation of the
celestial bodies as the Moon, the Sun and the nearby
planets. The relation between earth tides and Earth rota-
tion is certainly an important perspective of the work of
the Sub-Commission. The Sub-Commission collaborates
with all international and national organizations con-
cerned with the observation, preprocessing, analysis and
interpretation of earth tides. The Sub-Commission
encourages and promotes campaigns to develop, compare
and calibrate instrumentation for earth tide observations,
techniques of operation, procedures for data preprocess-
ing and data analysis. The Commission makes standard
software for the prediction of earth tide phenomena and
for the processing of earth tide observations available to
the scientific community by the www. The Sub-Commis-
sion supports the activities of the International Center for
Earth Tides (ICET) in collecting, analyzing and distrib-
uting earth tide observations. The ICET is considered as
the executive office of the Earth Tide Sub-Commission.
The Sub-Commission provides an Electronic Information
Service with data and software files on its website. The
Sub-Commission organizes yearly Earth Tides Symposia
when the IAG or IUGG are not organizing general
assemblies (next meeting is in Ottawa, 2–6 August 2004).
The Sub-Commission creates WGs when necessary and
adopts resolutions when necessary. The Sub-Commission
has a medal that is delivered to a scientist for her/his
outstanding contribution to international cooperation in
earth tide research, on the occasion of the International
Symposium on Earth Tides.

Steering Committee
President: G. Jentzsch
Vice President: J. Hinderer
B. Ducarme (Director ICET)
D. Crossley (GGP)
S. Takemoto (Past-President)
L. Manshina (WKG1)
Wu Bin (WKG2)
C. Kroner (WKG3)

Working Groups

WG: 3.1.1 Gravitational Physics

The general goal of the WG is to tackle among others the
following scientific problems:

– The Problem of Aberration: Modern tidal position
catalogs assume that the true position of the tide
causing body is responsible for the tidal forces, rather
than the apparent position, as in optical astronomy.
The problem may have consequences, as it may imply
relative velocities between the gravity and optical
signals. This is a case for experts in Celestial
Mechanics and in Earth Tides.

– The Gravitational Shielding: There is currently no ac-
cepted theory of gravity that incorporates or predicts
gravitational shielding. The problem is possibly differ-
ent from the absorption of gravitational radiation by
matter. The Earth Tide community should think about,
and search for, the consequences of shielding.

WG: 3.1.2 Earth Tides in Space Geodetic Techniques

The general goal of the WG is to strengthen the links
between researchers of the tidal community and those who
work in space geodetic techniques in both directions:

– The tidal experts provide precise models for the dis-
placements of observation sites on the Earths crust
due to the tides and for the tidal variations to the
gravitational field of the Earth;

– The space geodetic techniques are used to validate and
possibly to improve the tidal models, e.g. the tidal
parameters.

Terms of Reference

– Cooperation with the analysis coordinators of the
new IAG international services, e.g. IGS, IVS, ILRS,
IDS, ... and the Working Groups which exist within
these services,

– Comparison of tidal parameters obtained from the
different techniques,

– Comparison of results obtained by space geodetic
techniques and ground-based tidal measurements,

– Exploring new satellites measurements (CHAMP and
GRACE) for Earth tides,

– Using GPS and ground-based gravimeter to study
regional ocean tides.
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Program:

– Extension of the recommendations concerning the ti-
dal influences given in the IERS Conventions (2000) to
facilitate their practical use for space geodetic tech-
niques; upgrade of ’supplements’ to the IERS Con-
ventions; establishment of subgroups of experts in
order to help the IERS Convention Directing Board;

– Evaluation and comparison of the potential of differ-
ent space geodetic techniques to monitor tidal effects
and to determine tidal parameters; Techniques such as
VLBI, SLR, LLR, GPS and GLONASS, DORIS and
PRARE, satellite altimetry will be covered;

– Determination of parameters of the tidal models by
space geodetic techniques; This requires a priori cor-
rections due to atmospheric and oceanic influences on
the Earth’s surface and on the geopotential and pre-
cise models for tidal influences on the Earth orienta-
tion parameters; The effect of pole-tide has also to be
considered.

WG 3.1.3 Analysis of Environmental Data for the Inter-

pretation of Gravity Measurements

The general goal of the WG is to identify the environ-
mental parameters should be monitored and the proce-
dure to monitor them, and to recommend the corrections
and the related procedures that are necessary in the frame
of tidal studies at all timescales.

– Systematic investigation of effects of environmental
parameters on the gravity vector, such as air pressure,
air humidity, wind, seasonal effects of vegetation,
ground water level variations, soil moisture;

– Understanding of the relation between the individual
sources and their effects on the gravity vector, both in
different periods, and different amplitudes;

– Development of models for the correction of envi-
ronmental effects and recommendations for the
recording of environmental parameters, and recom-
mendations for the application of the corrections.

The WG Will

– Exchange of information by meetings with printed
papers in the Bulletin d’Information Marees Terres-
tres;

– Recommendations and proposals concerning the
parameters to be recorded, their sampling and reso-
lution; these parameters are temperature, humidity,
precipitations (rain and snow), ground water table
variations, snow accumulation, …

– Identify efforts to realize a continuous monitoring of
these parameters;

– Identify correlation among these parameters;
– Develop models for the correction of gravity and tilt

measurements, and possibly for prediction of these
corrections;

– For this, special events could be studied and particular
experiments (to be identified) could be done.
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Sub-Commission

SC 3.2 Crustal Deformation.

President: Markku Poutanen (Finland)

Terms of Reference

There are many geodetic signals that can be observed
and are representative of the deformation mechanisms of
the Earth’s crust at different spatial and temporal scales.
The time scales range from seconds to millions of years in
the case of plate tectonics and from millimeters to conti-
nental dimension for the spatial scales.

Space geodetic measurements provide nowadays the
means to observe deformation and movements of the
Earth’s crust at global, regional and local scales. This is a
considerable contribution to global geodynamics by sup-
plying primary constraints for modeling the planet as a
whole, but also for understanding geophysical phenomena
occurring at smaller scales.

Gravimetry, absolute, relative and nowadays also
spaceborn, is a powerful tool providing information to the
global terrestrial gravity field and its temporal variations.
Superconducting gravimeters allow a continuous acquisi-
tion of the gravity signal at a given site with a precision of
10)10. This is important in order to be able to detect and
model environmental perturbing effects as well as the
weak gravity signals associated with vertical crustal
movements of the order of mm/yr. These geodetic obser-
vations together with other geophysical and geological
sources of information provide the means to understand-
ing the structure, dynamics and evolution of the Earth
system.

Objectives

General objectives of the Sub-Commission 3.2 will in-
clude:

– to study tectonic motions, including plate deforma-
tion;

– to study postglacial rebound, but also glacial dynam-
ics and glacial isostatic adjustment in the currently
glaciated area of the Earth, as well as the water and ice
mass balance;

– to study local crustal movements, some of which could
be potentially hazardous;

– to study sea-level fluctuations and changes in relation
to vertical tectonics along many parts of the coastlines
and in relation to environmental fluctuations/changes
affecting the geodetic observations;

– to promote, develop and coordinate international
programs related to observations, analysis and data

interpretation for the three fields of investigation
mentioned above;

– to promote the development of appropriate models.

There are particular objectives for the different entities, in
the frame of the general objectives.

One should also notice, that the objectives of the
integrated global geodetic observing system (IGGOS) in-
cludes e.g.

– the integral effect on Earth rotation of all angular
momentum exchange inside the Earth, between land,
ice, hydrosphere and atmosphere, and between the
Earth, Sun, Moon, and planets,

– the geometric shape of the Earth’s surface (solid earth,
ice and oceans), globally or regionally, and its tem-
poral variations, whether they are horizontal or ver-
tical, secular, periodical or sudden, and

– by adding the Earth’s gravity field-stationary and
time-variable-mass balance, fluxes and circulation.

According to these objectives, SC3.2 should have close
contacts to the IGGOS activities, because many of the
items are shared in the plans of IGGOS and SC3.2.

Structure and activities

The Sub-Commission on Crustal Deformation com-
prises sub-entities or working groups corresponding either
to different geographical regions or different important
and actual topics involved in the field of the Sub-Com-
mission studies. These sub-entities are dealing with main
scientific objectives having common general aspects and,
in parallel to these objectives, follow the development of
technology and measurement techniques capable to best
fulfill the scientific objectives.

The SC3.2 will promote itself, but also encourage its
working groups and other related groups or institutions to
organize meetings or larger scientific conferences for se-
lected scientific or technological subjects. Outcome of
these meetings will be published in Proceedings, either
separate one or as special issues of scientific journals.

Sub-entities or working groups will be established by
the directing board according to the needs or activities.
This list will be completed later, and more groups are to be
added. Currently, the following group exists

– Geodynamics of the Central Europe, chaired by Ja-
nusz Sledzinski (Poland).
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Steering Committee

Chair: M. Poutanen
J. Davis
K. Heki
S. Zerbini
J. Manning
J. Sledzinski

Related Working Groups

‘‘Working group of European Geoscientists for the
Establishment of Networks for Earth science Research
(WEGENER)’’, chaired by L. Bastos, and earlier being as
a sub-entity of Commission XIV is now a separate group.
However, close contacts between WEGENER and SC3.2
will be continued.

Sub-Commission

SC3.3- Geophysical Fluids.

President: Richard Gross (USA)
Vice President: A. Brzezinski (Poland)

Terms of Reference

Mass transports in the atmosphere-hydrosphere-solid
Earth-core system, or the ‘‘global geophysical fluids’’, will
cause observable geodynamic effects on a broad time
scale. Although relatively small, these global geodynamic
effects have been measured by space geodetic techniques
to increasing, unprecedented accuracy, opening up
important new avenues of research that will lead to a
better understanding of global mass transport processes
and the Earth’s dynamic responses. Angular momentums
and the related torques, gravitational coefficients, and
geocenter shift for all geophysical fluids are the relevant
quantities. They are studied theoretically and observed
based on global observational data, and/or products from
state-of-the-art models some of which assimilate such
data.

The objective of the Sub-Commission is to serve the
scientific community in providing research and data
analysis associated with the geophysical fluids, in areas
related to the variations in Earth rotation, gravitational
field and geocenter that are caused by mass transport in
the geophysical fluids. The geophysical fluids of the Earth
system include the atmosphere, ocean, solid Earth, and
core, and geophysical processes associated with ocean
tides and hydrological cycles.

Steering Committee

President: R. Gross
Vice President: A. Brzezinski
Ben Chao

648



Inter Commission Project

IC-P 3.1 Global Geodynamics Project (GGP).
(joint with Commission 2)

Chair: David Crossley (USA)
Secretary: Jacques Hinderer (France)

Terms of Reference

The GGP project began on 1 July 1997 and Phase 1
ended on 1 July 2003. A continuation of the project,
GGP Phase 2, was approved to continue until July 1,
2007. The main purpose of GGP was, and remains, to
record the Earth’s gravity field with high accuracy at a
number of worldwide stations using superconducting
gravimeters (SGs). An important requirement is the
frequent monitoring of absolute gravity at each site to
co-determine secular changes. Phase 2 envisages project
in which SGs are deployed in regional arrays for limited
time periods.

A list of publications related to GGP and SGs is
available at the GGP website, as are a number of news-
letters published for the benefit of the community. The
main website is http://www.eas.slu.edu/GGP/ggp-
home.html.

The data is being used in an extensive set of studies of
the Earth, ranging from global motions of the whole
Earth such as the Chandler wobble to surficial gravity
effects such as atmospheric pressure and groundwater.
The SG stations are run independently by national groups
of scientists who send data each month to the GGP
database at the International Centre for Earth Tides
(ICET) in Brussels.

GGP data is recorded and processed to standards
agreed between the SG groups. For some of the GGP
sites, the most recent data is temporarily restricted and
will become available one or two years after collection.
For other GGP sites, the data is available as soon as it has
been sent to ICET, without restriction. Interested scien-
tists can contact ICET, or the GGP website, for details.
Useful site links and some technical terms involved in
gravimetry are also on this site.

GGP has recently endorsed a joint operation between
ICET and GFZ as a means of developing the database of
SG measurements. ICET provides the front-end organi-
zation to which the data is sent, and GFZ provides the
technical aspects of maintaining and developing the
database. GGP will thereby contribute data to ICET, for
as long as ICET remains a service of the Earth Tide
Commission and FAGS.

Organization

The activities of the GGP are coordinated by a direc-
torate consisting of a Chairman and Secretary The
directorate guides the members who are responsible for all
aspects of the GGP such as setting the timetable for the
project, setting standards for the data acquisition systems
and data exchange protocols and recommending proce-
dures for the database operations. The membership agrees
to meet at least once a year, either independently of in
conjunction with an appropriate scientific meeting.

Recent Evolution

GGP is currently an inter-union, interdisciplinary
project endorsed by SEDI (Study of the Earth’s Deep
Interior). We have conducted a survey of its members on
possible affiliation with IAG, as discussed at the GGP
Business Meeting in Sapporro, Japan, on July 6, 2003.
Only 15 of approximately 80 members on the mailing list
replied to our survey. We interpret this response to indi-
cate that the majority of members do not object to the
ideas proposed in our survey. The IAG has approved the
proposal.

The following items constitutes GGP Proposal to
Commissions 2 and 3 of the IAG:

1. Identity. GGP considers itself to be an unrestricted
international scientific project that also provides a
service to the community. Therefore any affiliation
with IAG needs to preserve these two aspects and to
allow GGP to continue its current scientific and
administrative structure.

2. Affiliation. GGP would like to be affiliated with IAG
as an Inter-Commission project, on the understanding
that the definition of project (IAG Bylaw 1.2.3) in no
way limits the time period over which GGP can
operate. We have voted to seek affiliation under the
general scientific directives of both Commission 2 (the
Gravity Field) and Commission 3 (Earth Rotation)
because the mandate of GGP encompasses the terms
of reference of both Commissions.

3. Reporting. GGP prefers a mechanism whereby it re-
ports only to one commission, in this case Commis-
sion 3 (Earth Rotation), on the assumption that there
will be close communication between the commissions
on matters concerning GGP.

4. IGGOS. GGP would like to establish a membership
within the IGGOS framework and to participate in
that organization for the purpose of the exchange of
worldwide gravity data.

Scientific Objectives

GGP monitors changes in the Earth’s gravity field at
periods of seconds and longer. The GGP is named to
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indicate the application of gravity data to the solution of a
number of geodynamic problems; additionally GGP may
become a source for absolute gravimeter data as well as
other geodynamic data.

The measurements were originally planned over a time
span of 6 years at a small number of permanent obser-
vatories where a superconducting gravimeter (SG) had
been installed. The 6-year period was chosen as the min-
imum length of data required to separate annual and 14
month Chandler wobble components in the gravity re-
cord. A pilot phase of GGP commenced 2 years earlier, in
July 1995, so GGP is effectively in its 9’th year of opera-
tion.

The SG has been, for the past two decades, the most
sensitive, stable instrument for the measurement of the
vertical component of the Earth’s gravity field. Each of
the currently operating SGs is the focus of a national
effort to provide a continuous gravity record for geodetic
and geophysical research. The GGP is an opportunity
for the various SG groups to participate in a global
campaign to monitor the gravity field and to exchange
the raw data.

Precise global measurements of the Earth’s gravity field
are essential to answer a number of important questions in
geophysics, which we outline in more detail in the next
section: (a) Do internal gravity waves (inertial waves if the
fluid is neutrally stratified) exist in the Earth’s liquid core
and are their gravitational effects at the Earth’s surface
detectable? (b) What is the gravity effect of the global
atmospheric loading and mass re-distribution on the solid
Earth? (c) Through global tidal analysis, can we refine
estimates of the nearly diurnal free wobble of the Earth
and models of oceanic loading on the solid Earth? (d)
What changes in gravity are associated with slow and si-
lent earthquakes, tectonic motions, sea-level changes and
post-glacial rebound? (e) Can we monitor the location of
the rotation pole of the Earth on a time scale of minutes?
(f) Can SG recordings of the earth’s normal modes en-
hance the global long period seismic and spring gravime-
ter networks?

Benefits

The aims of GGP are twofold:

– To reassure users of SG data that extreme care has
been taken in the sampling and pre-processing of the
available data and that all pre-processing steps and
other site-specific information such as atmospheric
pressure, environmental data and a record of all site
disturbances are available to users, and

– To enable global signals to be extracted by various
stacking procedures that would not be possible with
single station recordings.

Superconducting Gravimeter (SG) Groups

The GGP is open to all organizations with access to the
appropriate instrumentation, i.e. a SG. Each independent
organization that manages a SG will be called a SG group;
there may be several SG groups in any one country. SG
groups seek their own sources of financing.

The GGP Agreements encourage SG groups to (a)
upgrade existing SG facilities to a common standard of
data acquisition, (b) participate in continuous gravity
observations by maintaining the SGs in good operating
conditions at fixed locations and (c) exchange raw gravity
(and other important supplemental) data through the In-
ternet.

Global Data Acquisition and Distribution

As described later, the scientific goals of the GGP in-
clude a wide range of signals from periods of seconds to
years, covering seismic normal modes, tides, core modes
and wobble modes of the Earth to other long period
variations in Earth’s gravity field such as tectonic defor-
mation.

Many of the Earth parameters of critical interest in
global dynamics exist in gravimetric signals at or below
the ambient noise level. Examples include internal gravity
waves in the fluid core and post-glacial uplift and plate
motions. The SG has a frequency-domain sensitivity at the
nanogal level and many periodic signals of interest are
expected to be in this range. Because the time-domain
variability of gravity ‘noise’ is usually two to three orders
of magnitude greater than this, global signals identified on
the record of an individual instrument at the nanogal level
cannot be considered reliable until confirmed with similar
signals from other instruments. For many purposes, these
instruments must be distributed widely around the Earth
because global gravimetric signals have theoretically pre-
dictable spatial and temporal global variations.

Access to worldwide gravimetric data is essential for
progress in global geodynamics for several reasons. First,
SG data can be used to recover long-period free oscilla-
tions of the Earth with unprecedented precision. In real
time, an array of SG instruments, as considered in GGP
Phase 2, would provide a means for detection of slow and
silent earthquakes, co-seismic slip, and tectonic signals.
Second, sub-milliarcsecond orientation can be obtained
through measurement by an SG network for space-based
measurements such as Satellite Laser Ranging and the
US-proposed GLRS project to position points on the
Earth’s surface to the sub-centimeter level through the use
of Earth-based retro-reflectors and satellite-based lasers.
Third, Earth models that incorporate core resonances re-
quire access to gravimetric data at the nanogal level to
successfully account for motion in the deep interior in all
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of the orientation calculations. GGP is striving to make
such data available as rapidly as possible to the scientific
community, so that all the above tasks can be accom-
plished.

A number of tectonics-related problems require global
gravity field data for their resolution. In particular the
problems of long-term secular changes in elevation,
caused not only by post-glacial rebound and sea level
changes but also by active plate-tectonic related defor-
mation, need long-term gravity variations at continental
scales. The long-period stability of SGs is variable, with
the best instruments having instrument drift as low as
about 1 microgal per year. Wherever this level of stability
can be maintained by even a small number of SG stations
in a regional network, particularly where confirmed with
absolute gravimeters, then GGP will provide useful data
for these tectonic problems.

In the past an individual with access to his/her local
instrument and a computer could make major progress in
the solution of both analytical and data analysis problems.
However, the complexity of many problems in global
geodynamics is such that measurements on a global scale
are needed to make even minimum progress. Concerted
effort by cooperating scientists is needed to make any
significant advance. Without uniform high precision glo-
bal data it will be impossible to move toward the solution
of the problems of the Earth’s deep interior. GGP has
responded to this need by agreeing to a monthly transfer
of data from all instruments to the ICET / GFZ database
in Brussels. This data represents the success of the overall
project.

Specific Tasks of GGP

The SG is capable of recording temporal gravity vari-
ations from seconds to years and thus the GGP has
application to large number of scientific tasks. As indi-
cated above, at long periods (months - years), we highly
recommend the use of a SG supplemented by an absolute
gravimeter to fully characterize secular trends in gravity.

1. Earth tides and the nearly diurnal free wobble: the
estimation of precise tidal parameters (e.g. gravita-
tional delta factors) can contribute to the develop-
ment of better models for correcting for ocean
loading phenomena. In addition, the stacking of
global delta factors provides important information
on the diurnal free wobble of the Earth which is
essential for theoretical work on the structure of the
Earth’s core.

2. Core modes: the search for internal gravity waves in
the Earth’s liquid core necessitates global, long-peri-
od, long-duration recordings to separate local gravity
variations from a global coherent signal. If we are able
to detect these waves, this will give direct information
on the mechanical equilibrium of the fluid in the core,

and thus information on the operation of the geody-
namo.

3. Atmospheric interactions: stacking global gravity and
pressure data is essential to clarify the nature of the
long period phenomena in the atmosphere and for
evaluating the effects of global atmospheric surface
pressure and mass redistribution on the Earth’s grav-
ity field.

4. Hydrology: it has become clear during the first phase
of GGP that rainfall, soil moisture, snow cover, and
groundwater variations can all affect local gravity.
The study of hydrology is therefore a fruitful area for
GGP. With the advent of new satellite missions
(CHAMP, GRACE, GOCE) it is possible to look at
common signals in both ground and satellite data sets,
particularly using the European stations of the GGP
array.

5. Earth rotation and polar motion: the measurement of
the gravity effect of polar motion (orientation of the
Earth’s rotation axis) requires a global coverage of
stations. It should be possible to continuously monitor
the location of the rotation pole on the time scale of
minutes and therefore provide an independent verifi-
cation of the same measurement now made with space
techniques; connections with the International Earth
Rotation Service (IERS) service here will be valuable.

6. Gravity changes due to tectonic motions: the moni-
toring of long-term changes due to tectonic motions,
sea-level changes affecting the survival of coastal cit-
ies, post-glacial uplift and the deformation associated
with active tectonic events.

7. Enhancing absolute gravity measurements: SGs are a
valuable aid to international programs for the deter-
mination of absolute gravity values on a global scale
as they provide a short-term, relative gravity reference
level and they ‘fill in’ the gravity field behavior be-
tween AG measurements.

8. General research tool: GGP provides a high quality,
continuous global data set will be a valuable resource
for future geodetic and geophysical studies that in-
volve the Earth’s gravity.

GGP and Geodesy

There are important connections between the above
goals and other scientific programs of national concern. In
particular, the geodetic community clearly recognizes the
importance of simultaneous geodetic (positional) infor-
mation and gravity changes at fiducial stations that con-
tain very high quality instrumentation. There are two
primary areas in common between GGP and other geo-
detic programs:

1. Space techniques. Two space techniques that require
detailed models of Earth deformation are satellite
tracking and Very Long Baseline Interferometry
(VLBI). At the proposed sub-centimeter level of
accuracy, for projects in the 1990’s such as the current
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Satellite Laser Ranging (SLR) and the proposed
Geodynamics Laser Ranging System (GLRS) mission,
precise knowledge of the Earth’s dynamics, including
resonances in the liquid core, are required. A global
net of SGs will give the required information on
dynamics of the liquid core.

2. Sea level changes. A satisfactory solution to the
problem of defining the origins of sea-level changes
requires input from different sources. The necessity of
differentiating between the effects of height variations
caused by post glacial rebound or plate tectonics and
changes in sea level resulting from global warming
demands the establishment of a global geodetic/geo-
physical observatory network, such as FLINN

(Fiducial Laboratories for an International Natural
Science Network), an IUGG-sponsored project initi-
ated at the Coolfront Workshop in 1989. A central
feature of such a network is the monitoring of the
gravity field at a smaller group of fiducial stations
equipped with SGs as well as precise positioning
instrumentation (e.g. SLR, VLBI or GPS) and having
accurate connections to the reference tide gauges.

Steering Committee

Chair: D. Crossley (USA)
Secretary: J. Hinderer (France)
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Commission 4 - Positioning & Applications
web: www.gmat.unsw.edu/iag/iag_comm4.htm

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

Terms of Reference

To promote research into the development of a number
of geodetic tools that have practical applications to engi-
neering and mapping. The Commission will carry out its
work in close cooperation with the IAG Services and
other IAG Entities, as well as via linkages with relevant
Entities within Scientific and Professional Sister Organi-
zations. Recognizing the central role that Global Navi-
gation Satellite Systems (GNSS) plays in many of these
applications, the Commission’s work will focus on several
Global Positioning System (GPS)-based techniques. These
include precise positioning, but extending beyond the
applications of reference frame densification and geody-
namics, to address the demands of precise, real-time
positioning of moving platforms. Several Sub-Commis-
sions will deal with precise kinematic GPS positioning
technology itself (alone or in combination with other
positioning sensors) as well as its applications in surveying
and engineering. Recognizing the role of continuously
operating GPS reference station network, research into
non-positioning applications of such geodetic infrastruc-
ture will also be pursued, such as atmospheric sounding.

Steering Committee

President: Chris Rizos (c.rizos@unsw.edu.au)
Vice President: Pascal Willis (Liaison with IGGOS)
Chair SC4.1: Dorota Grejner-Brzezinska
Chair SC4.2: Heribert Kahmen
Chairs SC4.3: Susan Skone, Hans van der Marel
Chair SC4.4: Xiaoli Ding
Chair SC4.5: Yang Gao
IGS representative: Ruth Neilan
Member at Large: Marcelo Santos (Liaison with ICCT)
Member at Large: TBA, Service representatives

Structure

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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Sub-Commission

SC 4.1 - Multi-sensor Systems

President: Dorota Grejner-Brzezinska (USA)
Vice President: Naser El-Sheimy (Canada)

Terms of Reference

To coordinate research and other activities that address
the broader areas of multi-sensor system theory and
applications, with a special emphasis on integrated guid-
ance, navigation, positioning and orientation of airborne
and land-based platform. The primary sensors of interest
will be Global Navigation Satellite Systems (GNSS) and
inertial navigation systems; however the important role of
other techniques used for indoor and pedestrian naviga-
tion is also recognized. The SC will carry out its work in
close cooperation with other IAG Entities, as well as via
linkages with relevant scientific and professional organi-
zations such as ISPRS, FIG, IEEE, ION.

Objectives

– To follow the technical advances in navigation sensors
and algorithms, including autonomous vehicle navi-
gation, based on:
– positioning sensors and techniques such as GPS

(and pseudoliltes), INS, including MEMS IMU,
wheel sensors, ultrasonic and magnetic sensors, and

– positioning methods based on cellular networks and
their combination with GPS.

– To follow the technical advances in mapping sensors,
such as CCD cameras, laser range finders, laser
scanners and radar devices.

– To standardize definitions and measurements of sen-
sor-related parameters.

– To study and report on the performance of standalone
and integrated navigation systems.

– To stimulate new ideas and innovation in:
– navigation algorithms, sensor calibration, synchro-

nisation and inter-calibration,
– real-time sensor information processing and geore-

ferencing
– sensor and data fusion, and
– automation techniques for information extraction

from multi-sensor systems using expert systems.
– To study and monitor the progress in new applications

(not limited to conventional mapping) of multi-sensor
systems (transportation, engineering, car navigation,
personal navigation, indoor navigation, etc.).

– To study and report on the progress in performance,
market availability and pricing of multi-sensor map-
ping systems and their hardware and software com-
ponents.

– To promote research and collaboration with countries
with no or limited access to modern multi-sensor
technology.

Program of Activities

– To stimulate new ideas and innovation in:To study the
technology and applications of multi-sensor systems in
order to address the objectives for SC4.1 (see above).

– To report on the progress in research, performance,
market availability, etc., of multi-sensor mapping
systems in various ways, including seminars, position
papers and via the SC4.1 web page.

– To organize and to participate in professional work-
shops, seminars, meetings, etc.

– To establish a web page providing information on
SC4.1 activities, technology updates, professional
meeting calendar, etc.

Steering Committee

President: Dorota Grejner-Brzezinska (OSU, USA)
Vice President: Naser El-Sheimy (U. of Calgary, Canada)
Secretary: Jinling Wang (UNSW, Australia)
Member-at-Large: Guenther Retscher (Vienna Univ. of
Technology, Austria)
Joao Fernando Silva (UNESP, Brazil)

Membership

Dr. C. Glennie (Canada)
Prof. K.P. Schwarz (Canada)
Prof. A. Gruen (Switzerland)
Prof. B. Merminod (Switzerland)
Dr. G. Retscher (Austria)
Mr. L. Hothem (USA)
Prof. D. Li (China)
Dr. R. Li (USA)
Mr. H. Sternberg (Germany)
Dr. D. Grejner-Brzezinska (USA)
Dr. Y.D. Huang (UK)
Prof. A. Vettore (Italy)
Lt. S. Puntavungkour (Thailand)
Dr. H.G. Maas (The Netherlands)
Prof. S. Sugimoto (Japan)
Dr. V. Tao (Canada)
Dr. A. El-Mowafy (UAE)
Dr. Y. Hammada (Canada)
Dr. J. Skaloud (Switzerland)
Dr. M. Aziz, (Kuwait)
Mr. M. Cramer (Germany)
Dr. J. Kwon (Korea)
Dr. S. Nassar (Canada)
Dr. N. El-Sheimy (Canada)
Dr. J. Wang (Australia)
J.F.C. da Silva (Brazil)
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Working Groups

WG: 4.1.1 Advances in inertial Navigation and Error

Modelling Algorithms

Chair: Sameh Nassar (Canada)
Co-Chair: Jay Kwon (Korea)

To study and report the performance of the currently
used inertial error modeling algorithms, and to promote
the development of new methods and techniques for
modelling inertial sensor errors. To implement innovative
ideas for processing inertial data and integrating inertial
systems with other sensors. To report the advances in the
development of new inertial sensor technologies.

WG: 4.1.2 Indoor and Pedestrian Navigation

Chair: Guenther Retscher (Austria)
Co-Chair: Bertrand Merminod (Switzerland)

To promote research and development in the area of
indoor and pedestrian navigation using multi-sensor

integrated systems, based on medium to low-accuracy
small-sized inertial systems, including micro-electro-
mechanical systems (MEMS), and other positioning sen-
sors, such as wheel sensors, ultrasonic and magnetic sen-
sors, integrated with imaging sensors. To report progress
on positioning methods based on cellular networks and
their combination with GPS.

WG: 4.1.3 Advances inMEMSTechnology andApplications

Chair: Mikel Miller (USA)
Co-Chair: Jan Scaloud (Switzerland)

To promote research into the development and inte-
gration of micro-electro-mechanical systems (MEMS)
based inertial measurement units (IMU) that have prac-
tical applications to engineering and mapping. To pro-
mote research and development into precise, low-cost,
low-power, small-sized, and high reliability IMU’s for
integration with other position, navigation, attitude, and
time systems.
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Sub-Commission

SC 4.2 - Applications of Geodesy in Engineering

President: Heribert Kahmen (Austria)
Vice President: Gethin Roberts (UK)

Terms of Reference

Rapid developments in engineering, microelectronics
and the computer sciences have greatly changed both
instrumentation and methodology in engineering geodesy.
To build higher and longer, on the other hand, have been
key challenges for engineers and scientists since ancient
times. Now, and for the foreseeable future, engineers
confront the limits of size, not merely to set records, but to
meet the real needs of society minimising negative envi-
ronmental impact. Highly developed engineering geodesy
techniques are needed to meet these challenges. The SC will
therefore endevour to coordinate research and other
activities that address the broad areas of the theory and
applications of engineering geodesy tools. The tools range
from conventional terrestrial measurement and alignment
technology (optical, RF, etc.), Global Navigation Satellite
Systems (GNSS), geotechnical instrumentation, and soft-
ware systems such as GIS, decision support systems, etc.
The applications range from construction engineering and
structural monitoring, to natural phenomena such as
landslides and ground subsidence that have a local effect on
structures and community infrastructure. The SCwill carry
out its work in close cooperation with other IAG Entities,
as well as via linkages with relevant scientific and profes-
sional organizations such as ISPRS, FIG, IEEE, ION.

Objectives

– To monitor research and development into new tech-
nologies that are applicable to the general field of
‘‘engineering geodesy’’, including hardware, software
and analysis techniques.

– To study advances in dynamic monitoring and data
evaluation systems for buildings and other manmade
structures.

– To study advances in monitoring and alert systems for
local geodynamic processes, such as landslides,
ground subsidence, etc.

– To study advances in geodetic methods used on large
construction sites.

– To study advances in the application of knowledge-
based systems in engineering geodesy.

– To document the body of knowledge in this field, and
to present this knowledge in a consistent frame work
at symposia and workshops.

– Through the SC4.2 Working Groups to promote re-
search into several new technology areas or applica-
tions.

Program of Activities

– To study the technology and applications of engi-
neering geodesy in order to address the objectives for
SC4.2 (see above).

– To organize and to participate in professional work-
shops, seminars, meetings, etc.

– To establish a web page providing information on
SC4.2 activities, professional meeting calendar, etc.

Steering Committee

President: Heribert Kahmen (Austria)
Vice President: Gethin Roberts (UK)
Secretary: Guenther Retscher (Austria)
Member-at-Large: Wolfgang Niemeier (Germany)

Working Groups

WG: 4.2.1 Measurement Systems for the Navigation of

Construction Processes

Chair: Wolfgang Niemeier (Germany)
Co-Chair: Guenther Retscher (Austria)

To study and report the performance of the currently
used navigation/guidance systems for construction
machinery, and to promote the development of new
methods and techniques for controlling construction
processes.

WG: 4.2.2 Dynamic Monitoring of Buildings

Chair: Matthew Tait (Canada)
Co-Chair: Gethin Roberts (UK)

To study and report the performance of currently used
building monitoring systems, including techniques based
satellite and terrestrial measurements, and to promote new
the application of new sensor technology.

WG: 4.2.3 Application of Knowledge-based Systems in

Engineering Geodesy

Chair: Klaus Chmelina (Austria)

To study and report on topics such as control of
measurement- and guidance-systems, deformation analy-
sis, control of alert systems, and the evaluation of their
complex data stream through the use of knowledge-based
systems. To implement new research outcomes in Artifi-
cial Intelligence for deformation analysis and measure-
ment system control.

WG: 4.2.4 Monitoring of Landslides and System Analysis

Chair: Gyula Mentes (Hungary)
Co-Chair: Zhenglu Zhang (China)

Worldwide landslides are one of the major types of
natural hazards, killing or maiming many people, and
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causing considerable damage to infrastructure. There has
already been done a wide range of research work on
landslides. Most of this work had a bias toward one dis-
cipline, such as remote sensing or geology. The proposal

of the WG is to promote multi-disciplinary integration of
different methods. The main goal is to establish an inte-
grated workflow for landslide hazard management.
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Sub-Commission

SC 4.3 - GNSS Measurement of the

Atmosphere

President: Susan Skone (Canada)
Vice President: Hans van der Marel

(The Netherlands)

Terms of Reference

Over the past decade, significant advances in GPS
technology have enabled the use of GPS as an atmo-
spheric remote sensing tool. With the growing global
infrastructure of GPS reference stations, the capability
exists to derive high-resolution estimates of total electron
content and precipitable water vapour in near real-time.
Recent advances in topographic modelling and the avail-
ability of space borne Global Positioning System (GPS)
observations has also allowed 3-D profiling of electron
density and atmospheric refractivity. Future plans for the
GALILEO system will allow further opportunities for
exploiting Global Navigation Satellite Systems (GNSS) as
an atmospheric remote sensing tool. Many countries have
initiated efforts in this area of research and application.
The focus of this Sub-Commission is to facilitate collab-
oration and communication, and support joint research
efforts, for GNSS measurement of the atmosphere. Spe-
cific objectives will be achieved through the formation of
appropriate Working Group. A Steering Committee will
work closely with members and other IAG Commissions/
Sub-Commissions to achieve mutual goals. Collaboration
with the International GPS Service (IGS), the SG1.1, and
other IAG entities and agencies will be promoted through,
for example, joint sponsorship of workshops and confer-
ence sessions.

Objectives

This Sub-Commission will focus on the following princi-
pal objectives:

– To promote improvement of existing estimation
algorithms and (near) real-time processing for atmo-
spheric parameter monitoring using GNSS techniques,
from both ground-based and space borne systems.

– To coordinate data collection campaigns, in order to
encourage research and development into the mea-
surement of crucial parameters of the atmosphere that
impact on GNSS measurements.

– To investigate applications in both the atmospheric
and space sciences.

Program of Activities

– To monitor research activities and operational devel-
opments in GNSS-based atmospheric parameter
measurement related to the objectives for SC4.3 (see
above).

– To report on the progress in research, performance,
applications, etc., of atmospheric remote sensing using
GNSS technology, including seminars, position papers
and via the SC4.3 web page.

– To organize and to participate in professional work-
shops, seminars, data collection campaigns, meetings,
etc.

– To establish a web page providing information on
SC4.3 activities, technology updates, professional
meeting calendar, etc.

Steering Committee

President: Susan Skone (Canada)
Vice President: Hans van der Marel (The Netherlands)
Members-at-Large: Anthea Coster (USA)
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Sub-Commission

SC 4.4 -Applications of Satellite &

Airborne Imaging Systems

President: Xiaoli Ding (Hong Kong)
Vice President: Linlin Ge (Australia)

Terms of Reference

Satellite and airborne imaging systems, primarily
Synthetic Aperture Radar (SAR) and Light Detection
And Ranging (LiDAR) systems, are increasingly being
used for geodetic applications such as ground deforma-
tion monitoring due to seismic and volcanic activity and
man-induced subsidence due to fluid extraction, under-
ground mining, etc. This Sub-commission will endevour
to promote and report on hardware/software research
into these imaging systems that is relevant to geodetic
applications. The SC will also facilitate communications
and exchange of data, information and research results,
in order to encourage wider application of these tech-
nologies, particularly in less developed countries. The SC
will carry out its work in close cooperation with other
IAG Entities, as well as via linkages with relevant sci-
entific and professional organisations such as ISPRS,
FIG, IEEE.

Objectives

– To promote the development of satellite and airborne
imaging systems, primarily including Synthetic Aper-
ture Radar (SAR) and Light Detection And Ranging
(LiDAR) systems, for geodetic applications.
To study and report on models and algorithms for the
processing and analysis of data from satellite and
airborne imaging systems.

– To promote research into the effects of the atmosphere
and field conditions on satellite and airborne imaging
systems.

– To encourage research and development into the
integration of satellite and airborne imaging systems
with other geodetic/geospatial technologies such as the
Global Positioning System (GPS) and Geographic
Information Systems (GIS).

– To promote the development of new applications of
satellite and airborne imaging systems.

– To encourage lower SAR image prices for research
purposes, and for use in less developed countries.

Program of Activities

– To monitor research activities and operational devel-
opments in satellite and airborne imaging systems
such as InSAR and LiDAR as related to the objectives
for SC4.4 (see above).

– To report on the progress in research, performance,
geodetic applications, etc., of InSAR and LiDAR,
including seminars, position papers and via the SC4.4
web page.

– To organize and to participate in professional work-
shops, seminars, campaigns, meetings, etc.

– To establish a web page providing information on
SC4.4 activities, technology updates, professional
meeting calendar, etc.

Steering Committee

President: Xiaoli Ding (Hong Kong)
Vice President: Linlin Ge (Australia)
Secretary: Makoto Omura (Japan)
Member-at-Large: Ramon F. Hanssen (The Netherlands)

Working Groups

WG: 4.4.1 Permanent Scatterer/ Corner Reflector/ Tran-

sponder InSAR

Chair: Fabio Rocca (Italy)
Co-Chair: Chao Wang (China)

To study and report on the use of permanent scatters,
corner reflectors and active transponders to enhance the
quality and the scope of applicability of InSAR.

WG: 4.4.2 Atmospheric Effects in InSAR/ InSAR Meteo-

rology

Chair: Linlin Ge (Australia)

To characterise the spatial and temporal variations of
atmospheric effects on InSAR and LiDAR measurements,
and to study methods for the mitigation of the effects.
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WG: 4.4.3 InSAR for Polar Regions

Chair: Makoto Omura (Japan)

To study and report on the dynamic processes of the
earth’s polar regions, including the changes in the extent,
thickness, and dynamics of ice shelves, ice streams and
glaciers in Antarctica, and in Arctic sea ice and permafrost
with satellite radar systems.

WG: 4.4.4 Imaging Systems for Ground Subsidence Mon-

itoring

Chair: Andrew Manu (USA)

To study and report on ground surface deformation
monitoring using satellite and airborne imaging systems,
especially ground subsidence associated with, e.g., city
development, mining and ground liquid withdrawal, land
reclamation and seismic activities.

Sub-Commission

SC 4.5 - Next Generation RTK

President: Yang Gao (Canada)
Vice President: Lambert Wanninger

(Germany)

Terms of Reference

Current carrier phase-based Real-Time Kinematic
(RTK) positioning at the centimetre accuracy level re-
quires the combination of observations from two GPS
receivers, with one serving as the base station with known
coordinates and another as the mobile/user station. One
significant drawback for this approach, however, is the
practical constraints imposed by the requirement that
simultaneous observations be made at the user and ref-
erence stations, and that the user station be within the
vicinity of the reference station typically up to 20 kilo-
meters. Development of methods and algorithms to
eliminate such constraints for increased flexibility and
accessibility using RTK therefore presents a current trend.
This Sub-Commission will identify, encourage investiga-
tion into the important research issues and problems for
the development of next generation RTK technologies,
report on such developments, and will promote interna-
tional collaborations among researchers and organiza-
tions from academia, government and private sectors. The
latter will be done through linkages with sister scientific
and professional organizations, and especially with the
IAG’s International GPS Service (IGS).

Objectives

The objective of the Sub-Commission is to promote
collective research efforts on the development of new
methods and technologies for next generation RTK and to
stimulate strong research collaborations among interna-
tional organizations, including the industry. The main
objectives of SC4.5 will be:

– To identify and investigate important technical issues
in next generation RTK system development.

– To investigate and develop data standards and oper-
ational procedures for next generation RTK, includ-
ing the communication protocols and message
formats.

– To establish collaborative relationship with other
organizations, and especially with the IGS.

– To develop strong links with the industry sector.
– To participate and organize international conferences,

workshops and meetings.
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Program of Activities

– To monitor research activities and operational devel-
opments in real-time GNSS positioning, both for
‘‘precise point positioning’’ and network-based modes
as related to the objectives for SC4.5 (see above).

– To report on the progress in research, performance,
etc., of next generation RTK, including seminars,
position papers and via the SC4.5 web page.

– To focus on the development of standardized termi-
nology for the various RTK systems, and to promul-
gate relevant standards such as those produced by
RTCM, IGS, etc.

– To organize and to participate in professional work-
shops, seminars, meetings, etc.

– To establish a web page providing information on
SC4.5 activities, technology updates, professional
meeting calendar, etc.

Steering Committee

President: Yang Gao (Canada)
Vice President: Lambert Wanninger (Germany)
Secretary: Wu Chen (Hong Kong)
Member-at-Large: Mark Caissy (Canada)
Member-at-Large: John Raquet (USA)
Member: Sunil Bisnath (USA)

Membership

Mr. M. Caissy (Canada)
Prof. N. El-Sheimy (Canada)
Prof. J. Raquet (USA)
Mr. R. Muellerschoen (USA)
Dr L. Fortes (Brazil)
Prof. R. Langley (Canada)
Prof. R. Santerre (Canada)
Dr. P. Park (South Korea)
Prof. J. Liu (China)
Prof. T. Moore (UK)
Prof. M. Yang (Taiwan)
Prof. P. Cross (UK)
Prof. C. Rizos (Australia)
Prof. W. Chen (Hong Kong)
Dr. D. Kim (Canada)
Prof. R. Weber (Austria)
Prof. Y. Gao (Canada)
Mr. R. Hatch (USA)
Dr. S. Han (USA)
Mr. B. Townsend (Canada)
Dr. D. Lapucha (USA)
Dr. H. Landau (Germany)
Mr. P. Heroux (Canada)
Dr. H. Euler (Switzerland)
Dr. L. Wanninger (Germany)
Mr. J. Manning (Australia)
Dr. G. Weber (Germany)

Dr. J. Monico (Brazil)
Dr. D. Grejner-Brzezinska (USA)
Dr. P. Wielgosz (USA)
Dr. I. Kashani (USA)
Mr. P. Alves, (Canada)

Working Groups

WG: 4.5.1 Network RTK

Chair: Lambert Wanninger (Germany)
Co-Chair: Ola Ovstedal (Norway)

To study the various technical aspects of network RTK
positioning and to stimulate further research work in this
field. To report progress on the development of GNSS
reference station networks for RTK positioning.

WG: 4.5.2 Carrier Phase based Precise Point Positioning

Chair: Sunil Bisnath (USA)
Co-Chair: Maxim Kachine (The Netherlands)

To address and investigate issues and problems related
to the development of a new RTK positioning technology
based on the processing of un-differenced carrier phase
(and pseudo-range) observations without the need of a
reference station.

WG: 4.5.3 High Precision Positioning on Buoys and Mov-

ing Platforms

Chair: Wu Chen (Hong Kong)
Co-Chair: Mark Dumville (UK)

To study precise positioning in marine environment
including precise positioning algorithms on moving plat-
forms, multipath effects off water surfaces, and data fu-
sion of GNSS and other ocean environment sensors. To
promote the collaboration of researchers from different
research areas, including geodesy, navigation, oceanog-
raphy, and meteorology.
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Study Group

SG 4.1 - Pseudolite Applications in Positioning

and Navigation

Chair: Dr. Jinling Wang (Australia)
Vice Chair: Dr. Gethin Roberts (UK)

Terms of Reference

In satellite-based precise positioning, the dominant
factors are the number and geometric distribution of the
satellites tracked by the receivers. In the case of Global
Navigation Satellite Systems such as GPS, GLONASS,
and the planned GALILEO system, four visible satellites
are the minimum requirement for precise three-dimen-
sional positioning. In general, the more satellites that are
tracked, the more reliable the positioning solutions.
However, in some situations, such as in downtown urban
canyons, engineering construction sites, and in deep open-
cut pits and mines, the number of visible satellites may not
be sufficient. In the worst situations, such as in under-
ground tunnels and inside buildings, the satellite signals
may be completely absent.

Such problems with existing GNSS systems can be
addressed by the inclusion of additional ranging signals
transmitted from ground-based ‘‘pseudo-satellites’’
(pseudolites). Pseudolites are an exciting technology that
can be used for a wide range of positioning and navigation
applications, either as a substantial augmentation tool of
space borne systems, or as an independent system for in-
door positioning applications.

Objectives

The goal of this study group is to investigate new
concepts of pseudolite-related positioning and navigation
applications. The objectives of the research activities are
to study:

– Pseudolite augmentation of GPS.
– Pseudolite-only positioning scenarios.
– Integration of pseudolites with other sensors, such as

INS.

These objectives will be achieved by:

– Promoting dialogue between SG members.
– Encouraging symposia and sessions at conferences

with the theme of pseudolite technology and applica-
tions.

– Setting up a SG website providing a focus for pseud-
olite research and applications with the relevant links.

– Developing a comprehensive bibliography for pseud-
olite research and applications.

Program of Activities

– To monitor research activities in the field of pseudolite
development and application, across a wide range of
positioning applications, including indoor and out-
door positioning.

– To report on the progress in research, performance,
applications, availability, etc., of pseudolite systems,
including seminars, position papers and via the SG4.1
web page.

– To organize and to participate in professional work-
shops, seminars, campaigns, meetings, etc.

– To establish a web page providing information on
SG4.1 activities, technology updates, professional
meeting calendar, etc.

Membership

Chair: Dr. Jinling Wang (Australia)
Vice Chair: Dr. Gethin Roberts (UK)
Vice Chair: Dr. Dorota Grejner-Brzezinska (USA)
Dr. Joel Barnes (Australia)
Prof. Elizabeth Cannon (Canada)
Prof. Paul Cross (UK)
Assoc. Prof. Peter Dare (Canada)
Dr. Liwen Dai (USA)
Dr. Fabio Dovis (Italy)
Prof. Xiufeng He (China)
Prof. Gunter W. Hein (Germany)
Assoc. Prof. Jonathan P. How (USA)
Dr. Hiroshi Isshiki (Japan)
Assoc. Prof. Changdon Kee (South Korea)
Prof. Alfred Leick (USA)
Dr. Edward LeMaster (USA)
Prof. Jingnan Liu (China)
Mr. Paolo Mulassano (Italy)
Dr. Xiaolin Meng (UK)
Dr. Ivan Petrovski (Japan)
Mr. Ilir F. Progri (USA)
Prof. Chris Rizos (Australia)
Dr. Fredrick von Schoultz (Finland)
Dr. Toshiaki Tsujii (Japan)
Ms. Sandra Verhagen (The Netherlands)
Dr. Guangjun Wen (Singapore)
Assoc. Prof. Ming Xie (Singapore)
Dr. Aigong Xu (Singapore)
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Inter-Commission Study Group

IC-SG 4.2 - Statistics and Geometry

in Mixed Integer Linear Models,

with Applications to GPS and InSAR
(joint with ICCT)

Chair: Athanasios Dermanis (Greece)

Terms of Reference

The presence of an unknown number of cycles in GPS
observations of phase differences has generated a new
challenging theoretical problem, which in its utmost gen-
erality may be described as the solution of over-deter-
mined equations with both real-valued and integer
unknowns. Within this problem these particular issues
emerge: (a) the selection and design of an optimality cri-
terion that leads to a unique solution, (b) the development
of computationally efficient algorithms for obtaining the
optimal solution, especially with respect to the integer
unknowns which require search within a discrete set, (c)
the new types of distributions of the estimated real-valued
and integer parameters, (d) particular geometry in con-
nection with the estimated integer parameters, (e) the
assessment of the accuracy of the solution in the presence
of both random and systematic errors affecting the
observations, and (f) new statistical hypothesis testing
techniques.

Objectives

– To attract the attention of researchers beyond geodesy
(statisticians, mathematicians) to this fascinating to-
pic, with a view towards finding other possible appli-
cations beyond those encountered in geodesy.

– To establish a channel of cooperation on the ground
of methodology and support a closer collaboration
between ‘‘theoreticians‘‘ and ‘‘practitioners’’.

– To encourage frontier research in the subject con-
cerning e.g. the evaluation–comparison of various
different solution principles (e.g. least squares,
Bayesian statistics, best linear estimation) as well as of
the different algorithms for the realization of the
solutions.

Program of Activities

– Prepare a critical presentation of all relative literature.
– Prepare a ‘‘tutorial’’ monograph introducing the

subject to the younger generation of researchers,
which will include fundamental background material,
but will also lead to the outskirts of advanced current
research.

– Perform an extensive test of current methodologies
and algorithms based upon real as well as properly
designed simulated data.

– Establish a web page, which will serve as an open
forum among all those interested in the subject.
Organize a joint workshop on the subject with statis-
tician and mathematicians and publish its minutes, if
possible.

Membership

Chair: Athanasios Dermanis (Greece)
Mohamed Abdel-salam (Canada)
Clara de Lacy (Italy)
Donghyun (Don) Kim (Canada)
Georgia Fotopoulos (Canada)
Brigitte Gundlich (Netherlands)
Hung-Kyu Lee (Australia)
Kentaro Kondo (Japan)
Christopher Kotsakis (Greece)
Andre Lannes (France)
Linyuan Xia (China)
Marcelo Santos (Canada)
Burkhardt Schaffrin (USA)
Sandra Verhagen (Netherlands)
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The Inter-Commission Committee on Theory (ICCT)

President: Peiliang Xu (Japan)
Vice-President: Athanasios Dermanis (Greece)

Terms of Reference

Geodesy as a subject of science has witnessed and has
been based on some of the most important mathematical
and physical inventions and technological achievements in
the history of civilization. For mathematical and physical
foundations, we mention Kepler’s laws on a planet orbit,
Newton’s laws (the law of universal gravitation and the
second law of motion), Gauss’ least squares method and
geometry, Stokes’ and Bruns’ formulae to compute the
geoid and Vening Meinesz’s formula to compute the
deflection of vertical, Einstein’s theory of relativity and
Kaula’s theory of satellite geodesy. For most important
technological achievements, we may mention computing
technology, information technology and space technol-
ogy, among others, which not only have fostered more
theoretical geodetic research in return but have also
completely changed the image of and working environ-
ment for geodesists. It is recognized that theoretical
breakthroughs in geodesy came only when geodesy dem-
onstrated itself as a great challenge and thus attracted the
great intellects of the time. We may also notice that these
theoretical breakthroughs had a deep root in solving a
practical geodetic or astronomic problem of the time.

As part of the restructuring of the IAG, and in par-
ticular, the former IAG Section IV on Geodetic Theory
and Methodology, the Intercommission Committee on
Theory (ICCT) was formally approved and established
after the IUGG XXIII Assembly in Sapporo. According
to the IAG By Laws, Inter-Commission Committees are
asked to handle ‘‘well-defined, important and permanent
tasks involving all Commissions’’. However, from the
ICCT point of view, and keeping in mind generality of
theory, the ICCT must think and act beyond geodesy. As
a result, the ICCT is to continue theoretical research of the
former IAG Section IV on General Theory and Method-
ology, but with emphasis on solving ,,practical‘‘ chal-
lenging geodetic problems in mind. With the history of
theoretical geodetic research in mind as a mirror, the
ICCT will, in particular, encourage and promote active
and direct interactions with other IAG Entities that di-

rectly deal with measurements, in order to further flourish
theoretical research on a solid ,,practical‘‘ foundation.

Objectives

As a result of the IAG restructuring, and recognizing
that geodetic observing systems have advanced to such an
extent that geodetic measurements: (i) are now of
unprecedented high accuracy and quality, can readily
cover a region of any scale up to tens of thousands of
kilometres, consist of non-conventional data types, and
can be provided continuously; and (ii) consequently, de-
mand new mathematical modelling in order to obtain best
possible benefit of such technological advance, the ICCT

1. strongly encourages frontier mathematical and physi-
cal research, directly motivated by geodetic need/
practice, as a contribution to science/engineering in
general and the foundations for Geodesy in particular;

2. provides the channel of communication amongst the
different IAG entities of commissions /services/ pro-
jects, on the ground of theory and methodology, and
directly cooperate with and support these entities in
the topics-oriented work;

3. helps the IAG in articulating mathematical and
physical challenges of geodesy as a subject of science
and in attracting young talents to geodesy. The ICCT
should certainly try to attract and serve as home to
mathematically motivated/oriented geodesists and to
applications-oriented applied mathematicians; and

4. encourages closer research ties with and directly gets
involved with relevant areas of the Earth Sciences,
bearing in mind that geodesy has been playing an
important role in understanding the physics of the
Earth.

Steering Committee

Peiliang Xu (President of the ICCT, Japan)
Athanasios Dermanis (Vice-President of the ICCT,
Greece)
Zhengyuan Zhu (Rep of Commission I, Germany)
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Nico Sneeuw (Rep of Commission II, Canada)
Tim van Hoolst (Rep of Commission III, Belgium)
Jinling Wang (Rep of Commission IV, Australia)

Structure

Working Groups:

WG-ICCT1: Inverse Problems and Global Optimiza-
tion
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-WG1: 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)

Advisory Committee

Prof E.W. Grafarend (Germany)
Prof B. Heck (Germany)
Dr P. Holota (Czech Republic)
Prof C. Jekeli (USA)
Prof S. Kotz (USA)
Prof R. Rummel (Germany)
F. Sanso (Italy)
C.K. Shum (USA)
S. Takemoto (Japan)
A. Tarantola (France)
P. Teunissen (The Netherlands)
C.C. Tscherning (Denmark)

Working relations.

In order to realize the vision and goals of the ICCT
within the new IAG structures, the ICCT has proposed to
build up a working relationship with the Commissions by
setting up joint study groups. The ICCT is pleased that the
IAG Executive Committee approved this unconventional
approach. Despite the fact that these joint entities were
initiated by the ICCT, some of their descriptions are in-
cluded under the Description of the Commissions. This
"measure" should underline the autonomy of the Com-
missions within their field and it undoubtedly also
underlines the good will of the ICC on Theory to build up
a sound working relationship with the Commissions.
More specifically, the ICCT is organized as follows:
Steering Committee, Advisory Committee, ICCT joint
working groups with the Commissions and ICCT internal
working groups.
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Working Group

WG ICCT1 - Inverse Problems and Global

Optimization

Chair: Juergen Kusche (Germany)

Terms of Reference

At the Sapporo General Assembly of the IUGG, June
30 to July 11, 2003, the International Association of
Geodesy (IAG) has approved the Intercommission Com-
mitee on Theory (ICCT) as a part of its new structure.
ICCT is the successor of the former IAG Section IV on
General Methodology and Theory. In order to support its
work the ICCT establishes internal and joint working
groups (study groups). One of these internal working
groups will be directed towards the study of inverse
problems in geodesy, in theory and applications. The
purpose of this document is to describe its background,
potential research area and objectives, and terms of ref-
erence for the period of 2003–2007.

Background

It is well recognized that many, if not most, geodetic
problems are in fact inverse problems: we know to a cer-
tain level of approximation the mathematical and physical
model that projects the parameter space onto the data
space; given a possibly blurred element of the data space,
the observations, we want to recover the governing dis-
crete parameters or continuous fields. The situation is
further complicated by the fact that these problems are
often ill–posed in the sense that only generalized solutions
can be retrieved, that non–trivial nullspaces exist or that
the solutions do not depend continuously on the data.

In particular gravitational modelling from space grav-
ity missions has been (and will be undoubtly in the future)
intensively investigated using Inverse Problem Theory;
including the study of regularization methods and
smoothing techniques and the quality of gravity models.
With the cutting–edge aims of the new gravity missions
(recovery of monthly surface mass variations from
GRACE, constraining viscosity/lithospheric/postglacial
rebound models from GRACE time variable gravity and
from GOCE static geoid pattern analysis) it can be ex-
pected that Inverse Problem Theory will be even more
important for the space gravity community.

But there are other, more classical geodetic problems
that have been identified as inverse and ill–posed and at-
tracted researchers: The inverse gravitational problem
where we are interested in modelling the earth’s interior
density from gravity observations, different kinds of
downward continuation problems in airborne gravimetry

and geoid determination, certain problems in the context
of satellite altimetry and gravity modelling, the problem of
separating geoid and dynamic ocean topography, the
problem of inferring excitations/earth structure parame-
ters from observed polar motion, deriving stress or strain
tensors from observational surface monitoring data, or
certain datum problems in the definition of reference
frames. A very recent problem of ill–posed type is the
orbit differentiation problem: non–conventional gravity
recovery methods like the energy conservation approach
and the acceleration approach require GPS–derived
kinematic satellite orbits to be differentiated in time, while
counteracting noise amplification at the same time.

Inverse Problem Theory itself as a joint branch of ap-
plied mathematics and statistics is concerned with
extracting (maximum) information about systems from
observed data. It is rapidly evolving, theoretically and
computationally. We should keep track with new devel-
opments e.g. in multi-parameter regularization schemes,
global optimization theory, stochastic inversion, Bayesian
methods, data assimilation in general, etc. In geodesy, we
also have to develop inverse methods that can be used for
large–scale problems, involving high degree and order
gravity field models from space gravity missions and high–
resolution discretizations of the density field or the dy-
namic ocean topography, for example.

Finally, it should be noted that the working group will
not have to start from the scratch: Several IAG special
study groups in the past have been dealing with inverse
problems, either directly or in a related sense. In the new
IAG structure, close cooperation will take place eg with
the inter-commission working group on Satellite Gravity
Theory.

Scope

The working group brings together people working on
inverse problem theory in general and its applications in
geodesy. The central research issue is, besides a thorough
theoretical understanding of inverse problems in geodesy,
to extract maximum information from data by properly
developing mathematical/statistical methods in a uniquely
defined sense of optimality, and to apply these methods to
geodesy. In particular, the following objectives can be
identified:

– Identification and theoretical understanding of the
nature of inverse and/or ill–posed problems

– Development and comparison of mathematical and
statistical methods for the proper treatment of inverse
problems.

– Recommendations and communication of new inver-
sion strategies within the IAG and to the broader
community.

The working group will focus activities in the following
research areas:
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– Studies on the mathematical structure of the nullspace
in problems where ambiguous solutions occur.

– Studies on the application and quality of regulariza-
tion methods in practical geodetic problems: that is,
where we are confronted with coloured noise, heter-
ogeneous data, partially over- and under-determina-
tion, different sources of ill-posedness like data gaps
plus downward continuation, etc.

– Studies on global optimization methods and theory.
– Investigation of formal measures for the quality of

regularized or constrained solutions.
– Study on the use of techniques for treating inverse

problems locally, e.g. through locally adapted regu-
larization wavelets.

– Studies on the representation of prior information
– Study of Bayesian and Monte Carlo inversion schemes

in geodetic and joint geodetic/geophysical problems
– Study on nonlinear inversion in geodetic problems, i.e.

avoiding linearization schemes.
– Studies on efficient numerical implementation of in-

verse methods.
– Studies on theory and application of joint geodetic/

geophysical inversion schemes.

Program of Activities

– Email discussion
– Launching a web–page for dissemination of informa-

tion, expressing aims, objectives, plus providing a
bibliography. This would also give members (and
other interested individuals) a platform to communi-
cate individual views and results, and stimulate dis-
cussions.

– Identification of, and communication with related
bodies within the new IAG structure.

– Monitoring and presentation of activities, either of
working group members or external, that is relevant
for the research area.

– Organizing of WG meeting or session, in coincidence
with a larger event, if the presence of working group
members appears sufficiently large.

Working Group

WG ICCT2 - Dynamic theories of deformation

and gravity fields

Chair: D. Wolf (Germany)

Terms of References

Recent advances in ground-, satellite and space-geo-
detic techniques have detected temporal changes of
deformation and gravity covering a wide period range.
These changes are related to different types of processes
acting near the earth’s surface or in its interior.

Forward and inverse modelling of the deformation and
gravity changes require the development of dynamic the-
ories for 1-D, 2-D and 3-D earth models.

Program of Activities

– Development of generalized Love-number formalisms
for static forcing functions (normal and tangential
surface forces, volume forces, dislocations).

– Development of generalized Love-number formalism
for periodic forcing functions Fourier-transformed
Love numbers) and aperiodic frocing functions (La-
place-transformed Love numbers)

– Development of 3-D viscoelastic earth models for
modelling processes responsible for deformation and
gravity changes.

– Investigation of effects due to density stratification,
compressibility, rheology and lateral heterogeneity.

– Forward modelling of deformation and gravity
changes caused by atmospheric, cryospheric, hydro-
spheric and internal forcing functions.

– Inverse modelling of measured deformation and
gravity changes in terms of mantle viscosity and
forcing functions.

Membership

Chairman: D. Wolf (Germany), H. Abd-Elmotaal
(Egypt), J.-P. Boy (USA), L. Brimich (Slovakia),
B. Chao (USA), J. Fernandez (Spain), L. Fleitout
(France), E. Ivins (USA), G. Kaufmann (Germany),
V. Klemann (Germany), Z. Martinec
(Czech Republic), J.X. Mitrovica (Canada),
G.A. Milne (UK), G. Spada (Italy), W. Sun (Japan),
L.L.A. Vermeersen (Netherlands), P. Wu (Canada),
Associate Members
E.W. Grafarend (Germany), J. Hinderer (France),
L.E. Sjöberg (Sweden), P. Varga (Hungary)
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Working Group

WG ICCT3 - Functional Analysis, Field The-

ory and Differential Equations

Chair: Jinhai Yu (China)

Terms of Reference

With the rapid development of measurement tech-
niques, in particular, thanks to space GPS geodesy and
gravity satellite missions, a huge number of geometrical
and physical data, with the unprecedented high accuracy,
would become routinely available to study the shape of
our planet, its gravity field and time variations. These high
quality data would certainly provide new challenges to
geodesist, practically and theoretically. In order to meet
such challenges and to derive most benefit for geodesy, the
ICCT decided to form a working group and investigate
existing and new mathematical theory/methods. Also
keeping in mind the importance of geodetic boundary
value problems, we would like to make this new working
group by extending the conventional geodetic boundary
value problems to functional analysis, field theory and
differential equations.

Objectives

– Investigate frontier research in functional analysis,
field theory and partial differential equations, and
potential applications in geodesy, in particular, geo-
potentials and geodetic boundary value problems
(GBVP).

– Encourage interdisciplinary research in mathemati-
cally modeling different types of geo-data in terms of
functional analysis, field theory and differential
equations, directly motivated by the IAG concept of
Earth Observing Systems, and bearing in mind the
importance of interaction between geodesy and other
Earth Sciences areas.

– Further theoretical research in stochastic differential
equations, nonlinear filtering and possible geodetic
applications.

Program of Activities

– Establish a website to serve as an open forum for its
members and those who are interested in this subject.

– If possible, there will be working meetings at inter-
national symposia.

– Plan to publish a compilation of the most important
papers.

Membership

- Chair: Jinhai Yu (China)
- Sten Claessens (Australia)
- Bernhard Heck (Germany)
- Peter Holota (Czech Republic)
- Wolfgang Keller (Germany)
- Juergen Kusche (The Netherland)
- Fei Li (China)
- Lintao Liu (China)
- Hossein Nahavandchi (Iran)
- Jesus Otero (Spain)
- Margarita Petrovskaya (Russia)
- ChungDing Zhang (China)
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Inter-Commission Working Group

IC-WG1 Quality measures, quality control,

and quality improvement
(joint with Commission 1 and 2)

Chair: Hansjörg Kutterer (Germany)

Terms of Reference

Geodesy generates und supplies various products for
use in its own community as well as a service for related
disciplines. Typically, the respective skills of the creator
and of the user of the products are not congruent. Hence,
originary products are needed whose essential properties
are documented and quantified comprehensively. Up to
now, a rigorous quality control is not common in Geod-
esy. International standards for quality management
which are used outside Geodesy for manufacturing and
services need to be specified regarding the particular field
of interest. Present shortcomings in Geodesy are, e.g., the
lack of specific measures of quality and the unsatisfactory
assessment of the processes upon which geodetic products
are based. In addition, the accuracies of the results from
space-geodetic techniques are still too optimistic.

Objectives

There is a need for a thorough scientific foundation of
quality in Geodesy. The theoretical delevopments have to
be adapted to key applications in Geodesy. Hence, there
are two main tasks: the set-up of a general concept and its
exemplary application. A literature research which con-
cerns scientific publications as well as documents on
standardized quality management is essential to show the
range of definitions of quality and the main fields of
application.

In order to make quality measurable, the contributors
to the quality of the final product have to be identified and
defined mathematically. Therefore the process chains to
derive geodetic products have to be studied. Their intrinsic
properties such as the sometimes unclear rank deficiencies
of the respective normal equations have to be compiled
and optimised. Side information in data processing and
analysis (e.g., for stabilization and regularization in view
of consistency) needs to be assessed. Finally, suitable
optimisation approaches have to be elaborated under
consideration of the related uncertainty.

Once a general concept for quality control in Geodesy
is established and recommended, quality improvement can

be tackled based on the mathematical quality measures,
the analysis of process chains and optimisation tech-
niques.

Membership

Chair: Hansjörg Kutterer (Germany)
Orhan Akyilmaz (Turkey)
Manuela Krügel (Germany)
Rodrigo Leandro (Canada)
Rüdiger Lehmann (Germany)
Stefan Leinen (Germany)
Frank Neitzel (Germany)
Burkhard Schaffrin (U.S.A.)
Steffen Schön (Germany)
Emmanuel Shyllon (Nigeria)
Volker Stahl (Germany)
Mike Stewart (Australia)
Jinling Wang (Australia)
Andreas Wieser (Canada)
Yuanxi Yang (China)

Corresponding members

Jürgen Kusche (The Netherlands)
Reinhard Viertl (Austria)
Rainer Fletling (Germany)

Program of Activities

– Installation of a website for communication, presen-
tation and outreach purposes

– Regular distribution of circular mails on the progress
of the work

– Survey on the present handling of quality issues in
Geodesy, identification of shortcomings, mainly
regarding:

– Quality measures in use
– Uncertainty modelling for space-geodetic techniques

(cooperation with IAG Commission 1)
– ISO 9000 ff recommendations
– Side information (rank deficiencies or weaknesses,

regularization or stabilization)
– Development of a general quality concept for geodetic

purposes
– Compilation and mathematical formulation of quality

measures
– Recommendation of proper uncertainty measures (in

particular for space-geodetic techniques)
– If possible, there will be a specific workshop
– Publication of a compilation of the most important

results such as of the survey on quality modelling
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Inter-Commission Working Group

IC-WG2 Integrated theory for crustal

deformation
(joint with Commission 1 and 3)

Chair: Kosuke Heki (Japan)

Terms of Reference

In the new structure of International Association of
Geodesy, establishment of this joint working group was
proposed by the Intercommission Committee on Theory
(ICCT President: P.Xu), the Commission on Earth
Rotation and Geodynamics (President: V. Dehant), and
the Commission for Positioning (President: H. Drewes).
Owing to recent densification of Global Positioning Sys-
tem arrays in boundary zones of tectonic plates, e.g. in
Japan and western North America, there are increasing
demands for realistic theoretical models and computa-
tional programs incorporating recent theoretical pro-
gresses. The joint WG, chaird by Kosuke Heki and
composed of about 10 members with expertise in various
fields of crustal deformation studies, is expected to
strengthen ties between modellers and those working on
various observational data of crustal deformation.

Objectives

The WG is supposed to bridge the three commissions
by identifying important theoretical problems in crustal
deformation studies, looking for solutions, feeding back
solutions to research communities. These problems will
include, surface deformation of the realistic Earth due to
dislocation at depth, crustal movement due to various
loads, analysis of time series including jumps and periodic
components, combination of data from different tech-
niques, finite element methods to simulate crustal activi-
ties in subduction zones, incorporation of viscoelasticity,
etc.. The goal is for worldwide researchers to share the
most advanced information on models and software
packages for particular issues in crustal deformation
studies.

Program of Activities

As a task of the WG, it is planned to make a website
for standard software packages for crustal deformation
studies. In such studies we follow several steps, e.g. time
series analysis of GPS, tide gauge, etc., linear regression,
identification of jumps, search for set of faults or inflation
sources, inversion of complicated slip distribution, tem-
poral evolution of slips, modeling postseismic transients,
drawing diagrams, and so on.

For the individual steps, there are public domain
software packages used by majority of researchers. Also
there may be new programs which will become standards
in the future. For example, new programs to calculate
surface displacement due to fault dislocation at depth
have been developed for spherical and layered Earth cases
in addition to the classical half-space.

The website will hopefully provide information on the
availability of source codes, their whereabouts, references,
example of applications, contact addresses of the authors,
etc. That will help the research community, especially
those starting crustal deformation studies. During the
term of four years, the WG will define items of tasks for
which standard software packages are sought (1st year),
then make the proto-type webpage (2nd year), reinforce
examples and references of each item (3rd year), and let
the finished page be directly linked from the IAG website
(4th year).

Membership

Chair: Kosuke Heki (Japan)
Danan Dong (USA)
Kazuro Hirahara (Japan)
Teruyuki Kato (Japan)
Shin’ichi Miyazaki (USA)
Barbara Meisel (Germany)
Frank Roth (Germany)
Wenke Sun (Japan)
Kelin Wang (Canada)
Simon D. Williams (UK)
Tetsuichiro Yabuki (Japan)
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Inter-Commission Working Group

IC-WG3 Satellite Gravity Theory
(joint with Commission 1 and 2)

Chair: Nico Sneeuw (Canada)

Objectives

Against the backdrop of the gravity satellite missions
champ, grace and goce, the overall objective of the
working group is to be a focus of activities in the following
research areas, related to the geodetic boundary value
problem (gbvp) of satellite gravimetry:

– Installation of a website for communication, presen-
tation and outreach purposes

– Regular distribution of circular mails on the progress
of the work

– Survey on the present handling of quality issues in
Geodesy, identification of shortcomings, mainly
regarding:

Gravity Field Estimation from Satellite Data

– Novel approaches, e.g. energy integral approach or
the use of numerically derived accelerations from leo
orbit data (champ), and potential di_erences from
grace. Also novel algorithmic approaches to dealing
with huge quantities of satellite data.

– Inverse Theory related to satellite gravimetry. In
conjunction with the IAG working group on inverse
theory.

– Band limitation and filtering: Dealing with bandlim-
ited satellite data, i.e. filtering either explicit or
through the stochastic model.

Merging

– Mixed observable normal equations: Weights for
normal equation systems from mixed sources—dif-
ferent satellites, terrestrial sets, different observables.
Generalized cross validation (gcv), variance compo-
nent estimation (vce), in combination with Monte
Carlo techniques. To be tested and validated with real
satellite and terrestrial data sets.

– Regional combination: Optimal combination of glo-
bal (satellite-only) models and terrestrial data for re-
gional geoid modelling in the overlapping spectral
band. Seamless spectral merging by proper weighting
and corresponding kernel modification has to be
investigated.

Time-Variable Gravity

– Earth sciences: Interface of geodesy with oceanogra-
phy, hydrology, solid earth science and glaciology.

– Sampling issues: High-frequency aliasing into monthly
champ and grace gravity field solutions, orbit decay

and ground-track variation. Theory development how
the time variable sampling geometry influences the
time-variable gravity recovery (also for future gravity
missions).

– Unified approach: Time-variable gravity recovery
combined with geocenter variations, station loading
and/or earth rotation.

Gravity Field Representation

– Multi-resolution: Application of multiresolution rep-
resentations to satellite geodesy.

– Ultra-high degree spherical harmonics: Algorithmic
gains in stability and speed.

– Time-variable modelling: Convenient modelling in its
relation to gravity estimation.

Satellite Orbit Dynamics

– Formation flying: Investigation into stability of leo
formations and their application to follow-on gravity
field missions.

Program of Activities

– Internal email discussions.
– Organization of working group meeting and organi-

zation of sessions at larger meetings. Potential candi-
date venues are the Joint AGU/CGU meeting,
Montreal, Canada, 2004 and the Gravity, Geoid and
Space Missions meeting, Porto, Portugal, August
2004.

– Launch of a website for communications, information
dissemination and links to data sources (satellite data,
terrestrial gravity, synthetic earth models,…).

– Monitoring and presentation of activities - either by
WG members or external

Membership

Chair: Nico Sneeuw (Canada)
Pavel Ditmar (Netherlands)
Christian Gerlach (Germany)
Rossen Grebenitcharsky (Canada)
Shin-Chan Han (USA)
Michael Kern (Austria)
Christopher Kotsakis (Canada)
J·urgen Kusche (Netherlands)
Jiancheng Li (China)
Philip Moore (UK)
Roland Pail (Austria)
Nikos Pavlis (USA)
Thomas Peters (Germany)
Hanspeter Schaub (USA)
Yunzhong Shen (China)
Isabella Velicogna (USA)
Pieter Visser (Netherlands)
Franziska Wild (Germany)
Dah-Ning Yuan (USA)
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Inter-Commission Committee on Planetary Geodesy (ICCPG)

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

Rationale

Geodesy of the planets of the solar system and their
satellites is a domain of potential IAG expansion in view of
the planetary missions, such as the present missions to
Mars, the Moon and the giant planets, and the future mis-
sions to Mars, the Moon, Venus, Mercury, Titan, Saturn,
the Galilean satellites, etc. A lot of data are already avail-
able, and provide the scientific community with a high po-
tential for understanding these planets or satellites, and
their evolutions. It is recognized in the scientific community
that there is a need to understand the internal structure and
crustal evolution of these planets and satellites, their rota-
tion and variations (length-of-day, polar motion, preces-
sion-nutation or libration), their surface shape and gravity
field, and to establish reference frames for them. The
interpretation of the data in terms of their deep interior or
shallow interior and their surface evolution has led to
unprecedented results. For some of them, such as Mars or
Europa, these are of great importance for studying the cli-
mate, the existence ofwater, and thepossibility of life and its
evolution. The comparison between the planets, including
theEarth, has additionally brought considerable interesting
and important information to the attention of the scientific
community. In addition, the recent progress in analyzing
and interpreting the data collected has made the role of
planetary geodesy much more prominent in mission design
and indicated the need for its continued involvement in
planetary missions and operation.

These opportunities must be recognized by the IAG.
This is particularly important because the planetary geod-
esy community has no home within the IUGG. Providing a
home for this group within IAG will not only attract these
scientists to IAGbut itwill also increase the visibility of, and
respect for, our Association. Recognizing these poten-tial
benefits, it is proposed that the IAG EC approve the crea-
tion of an ICC on Planetary Geodesy within the IAG.

Terms of Reference

The ICC on Planetary Geodesy will:
1. Support the geodesy of the planets of the solar system

and their satellites;
2. Encourage and coordinate research in that domain, in

particular the establishment of reference frames to
support mapping, navigation and scientific studies

concerned with the gravity field, the topography, inte-
rior structure, rotation and dynamics of these bodies;

3. Help the IAG in articulating the challenges in plane-
tary geodesy in view of the missions prepared by the
space agencies;

4. Guide the planetary geodesy community in the planning
and realization of proposed planetary geodetic mission(s);

5. Provide planetary geodesy with a framework for
standards, conventions, and where resolutions can be
developed in the associated sciences;

6. Bring the attention of the planetary geodesy commu-
nity within the IAG to the synergy between planetary
geodesy and the other components of IAG;

7. Serve as an interface with scientists in other areas of
planetary or Earth science, and provide a link to sister
organizations such as the IAU, IAF (International
Astronautical Federation), SpaceAgencies, and others.

Steering Committee

President: David Smith (USA)
Vice-President: Georges Balmino (France)
Commission 3 Rep.: Ozgur Karatekin (Turkey)

Members

David Smith (USA)
Georges Balmino (France)
Ozgur Karatekin (Turkey)
Maria Zuber (USA)
Frank Lemoine (USA)
Chuck Yoder (USA)
Bill Folkner (USA)
Jean-Pierre Barriot (France)
Nicole Rappaport (France)
Bruce Bills (USA)
Greg Neumann (USA)
Alex Konopliv (USA)
Philippa Berry (UK)
Miles Standish (USA)
Kyle O’Keefe (Canada)
Suriya Tatevian (Ru)
Andrea Millani (I)
Tim Van Hoolst (B)
Olivier de Viron (B)
Edwin Wnuk (Pol)
Alexander Kopaev (Ru)
Zdislav Sima (CZ)
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IAG Project:

Integrated Global Geodetic Observing System (IGGOS)

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

Terms Of Reference

Following the IAG ByLaws, IGGOS was developed by
a planning group from 2001 to 2003. The proposal pre-
pared by the IGGOS Planning Group was accepted by the
IAG Executive Committee and the IAG Council at their
meetings at the XXIII IUGG General Assembly in
Sapporo in summer 2003. The IGGOS was endorsed by
the IUGG through Resolution No. 3 at the same General
Assembly.

IGGOS stands for Integrated Global Geodetic Observ-
ing System. ‘‘System’’ should be understood as the basis
on which future advances in geosciences can be built. By
considering the Earth system as a whole (including the
geosphere, hydrosphere, atmosphere and biosphere),
monitoring Earth system components and their interac-
tion by geodetic techniques and studying them from the
geodetic point of view, the geodetic community provides
the global geosciences community with a powerful tool
consisting mainly of high quality services, standards and
references, theoretical and observational innovations.

The vision of IGGOS may be characterized as follows:

– IGGOS integrates different techniques, different
models and different approaches in order to achieve a
better consistency, long-term reliability and under-
standing of geodetic, geodynamic and global change
processes.

– IGGOS provides the scientific and infrastructure basis
for all global change research in Earth sciences.

– In the frame of IGGOS, the Earth system is viewed as
a whole by including the solid Earth as well as the fluid
components, the static and time-varying gravity field
in its products.

– IGGOS is geodesy’s contribution (products and dis-
coveries) to Earth sciences and the bridge to the other
disciplines; it asserts the position of geodesy in geo-
sciences.

– IGGOS integrates the work of IAG and emphasizes
the complementarity of the broad spectrum of geo-
detic research and application fields.

The mission of IGGOS is:

– to collect, archive and ensure the accessibility of geo-
detic observations and models;

– to ensure the robustness of the three fundamental
fields of geodesy, namely
– geometry and kinematics,
– Earth orientation and rotation, and
– gravity field and its variability;

– to identify a consistent set of geodetic products and to
establish the requirements concerning the products‘
accuracy, time resolution, and consistency;

– to identify IAG service gaps and develop strategies to
close them;

– to stimulate close cooperation between existing and
new IAG services;

– to promote and improve the visibility of the scientific
research in geodesy;

– to achieve maximum benefit for the scientific com-
munity and society in general.

IGGOS is geodesy‘s central interface to the scientific
community and to society in general.

Objectives

– IGGOS aims at maintaining the stability of and pro-
viding the ready access to the existing time series of
geometric and gravimetric reference frames by ensur-
ing the generation of uninterrupted time series of
state-of-the-art global observations related to the
three pillars of geodesy.

– IGGOS focuses in the first phase on all aspects rele-
vant to ensure the consistency of geometric and gravi-
metric products. This includes space-borne and
terrestrial aspects.

– The targeted overall accuracy and consistency of IG-
GOS products is of the order of 10-9 or better.

– IGGOS ensures the consistency between the different
geodetic standards used in the geosciences community,
in agreement with the international unions.

– IGGOS aims at improving the geodetic models at the
level required by the observation.
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– IGGOS shall be established as an official partner in the
IGOS, the United Nation’s Integrated Global Observ-
ing Strategy.

Science Rationale

IGGOS shall have a central theme and a master prod-
uct. The theme Global deformation and mass exchange

processes in the System Earth must be scientifically sound,
broad and include all the activities IGGOS might envisage
in future.

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. From the general theme one general product
may be derived, encompassing the following scientific
questions/areas:
– The global patterns of tectonic deformation (global

with, in addition, ‘‘enlargements’’ of regional maps)
including inter-plate and intra-plate deformation,

– The global patterns of height changes (in one datum,
and on all time scales, of geodynamic as well as of
anthropogenic origin) on land, of ice covers (including
glaciers), and of sea level,

– Deformation (loading as well as expansion) due to the
mass transfer between atmosphere, hydrosphere
including ice and solid Earth,

– Separation of effects of mass changes from motion
and from thermal expansion,

– Separation of ocean effects from solid earth effects
(‘‘absolute’’ sea level),

– Quantification of angular momentum exchange, and
mass transfer,

– Assessment of the angular momentum and mass bal-
ances in the Earth system model, and

– Quantification of mass exchange between the compo-
nents of the System Earth.

The above list is not meant to be final and will be further
developed.

The master theme and the results (products) derived
from it will address the relevant science issues related to
geodesy and geodynamics in the 21st century, but also
issues relevant to society (global risk management, natural
resources, climate change, ocean forecasting and others).
It is an ambitious project of a dimension that cannot be
achieved by the geodetic community alone, and which
requires a strong cooperation inside and outside this
community.

In order to shape IGGOS through its master-theme
and its master-products, a sound and comprehensive IG-

GOS Science Plan is required. The IGGOS Science Plan
shall provide a logic framework for the work of IGGOS.
The master theme and the corresponding product(s) must
be put into a broader science and application context. It
should also include an analysis of the state-of-art in the

science field under discussion, strength and deficiencies,
recommendations of what should be done.

The IGGOS Science Plan should serve as the basis for
the implementation of IGGOS in 2005. A work plan
should be derivable from it. Furthermore it should be-
come an attractive document for presentation to potential
future partners and clients.

Structure

The IGGOS Planning Group proposed to establish the
following key elements of IGGOS:
1. The IGGOS Project Board as the central oversight

entity.
2. Working Groups. The tasks of the working groups are

to a high degree independent of the tasks of the IAG
services.

3. A Science Council representing the geodetic and geo-
physical community.

The proposal was accepted by the IAG Executive Com-
mittee.

The IAG ByLaws ask for the establishment of a
Steering Committee consisting of members appointed by
the commissions, two members at large, and the chairs of
the IAG project sub-groups. The Steering Committee is a
subset of the IGGOS Project Board. The Steering Com-
mittee members are marked by an asterisk in the following
list of members of the initial IGGOS Project Board:

IGGOS Project Board and Steering Committee (2003-

2005)

– Chair: Chris Reigber*
– Members related to reference frames: Claude Boucher,

Hermann Drewes (Repr. Commission 1 *), Markus
Rothacher

– Members related to gravity field and sea level: Rene
Forsberg (Repr. Commission 2 *), Reiner Rummel,
C.K. Shum

– Members related to Earth rotation and geodynamics:
Veronique Dehant, Kosuke Heki, Suzanna Zerbini
(Rep. Commission 3 *)

– Members related to services for geometry: Norman
Beck, Chopo Ma, Mike Pearlman

– Members related to services for gravity and sea level:
Fernando Sanso, Phil Woodworth, Mike Watkins

– Members related to networks: Wolfgang Schlüter,
John Manning, Ruth Neilan

The initial composition of the project board is to a large
extent the same as the composition of the IGGOS Plan-
ning Group (2001-2003).

Working Groups

Setting up the IGGOS working groups the following
general principles are observed:
– IGGOS will be based on the existing IAG Services. It

is in particular not taking over tasks of existing, and
well working IAG services. IGGOS will provide a
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framework for existing or future services and ensure
their long-term stability.

– New entities will be established only if there is a
stringent requirement.

– IGGOS must be the recognized by partners outside
IAG, e.g., by UNESCO, ICSU, IGOS, GOOS,
GTOS, governments, inter-government organizations,
WCRP, IGBP, etc., as geodesy’s most important
contribution to Earth sciences. For this purpose con-
tacts have to be established to these organizations.

– IGGOS must promote its master product and the re-
lated sub-products.

– IGGOS must promote interdisciplinary research in
geodesy.

– IGGOS will provide standards and enforce quality
management (validation, calibration, ensure the 1
ppb level) either by a new IGGOS entity or by del-
egating this task to one or several of the existing
services.

Science Council

The primary task of the science council is to develop
the IGGOS science plan based on the science rationale.
The Inter-Commission Committee on Theory shall be
represented in the Science Council.

The initial IGGOS structure (for the definition phase
2003-2005) is illustrated by Figure 1.

Program Of Activities

WG on IAG Services’ Synergies: The key issue within
this WG is a thorough analysis of the existing IAG
structure. Does it make sense to combine certain services
into one? What new services should be set up? Is it correct
to distinguish within IAG between level 1 services (e.g.,
IGS, ILRS, IVS), dealing with raw observations and
generating products which are more or less based on these
observations only, and level 2 services (e.g., IERS) using
the products of several level 1 services and generating new
products, which are consistent with all the information
from level 1? Shall additional level 2 services be estab-
lished?

WG on Strategy and Funding: In the long run, funding has
to be addressed by all permanent IAG entities requiring a
complex infrastructure. As IGGOS per se (at least ini-
tially) will be based – exactly like all IAG services – on
voluntary contributions of the relevant research organi-
zations in the field, an IGGOS funding strategy must be
developed in close coordination with these organizations.
It seems therefore appropriate to establish a working
group related to this topic. This aspect is clearly not dealt
with at a sufficient rate within the existing IAG services
structure.

WG on Integration of IGGOS in IUGG entities: This WG
has the task to set up (so-to-speak) the foreign ministry of
IGGOS. It must be the goal to have IGGOS acknowl-

Fig. 1. Initial IGGOS Structure
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edged as a member in the important international pro-
grams dealing with global change, etc. The IGOS is but
one important example.

WG on Copyright, Data Access Policy, Publishing and

Certification: This WG should deal with the consistent
assignment of the Digital Object Identifier (DOT�)
framework for IGGOS products and the usage of Data
Set Citation rules in metadata documents for the defini-
tion and realization of copyright, data access, publishing
and certification objectives.

WG on Data, Metadata, and IGGOS Product Standards:

This WG has to deal with IGGOS products and stan-
dardization issues. The definition of IGGOS Products
consisting of data and metadata, driven by user, applica-
tion and service requirements using international Stan-
dardization specifications, constitutes the precondition for
the creation of state-of-the-art value-added public and
science IGGOS services.

WG on User Integration: This task is in part dealt with by
the IAG services. A common policy on the IAG level is,
however, missing. This WG must be set up in close
cooperation with the services.

Schedule for the Realization of IGGOS

The following plan to develop IGGOS is based on the
decisions taken at the last IGGOS planning group meeting
in Sapporo.

1. The IGGOS definition phase lasts from 2003-2005.
The main tasks are:
– Definition of the final IGGOS structure
– Development of the IGGOS Science Plan

2. The ‘‘final’’ IGGOS structure and the science plan will
have to be approved by the IAG Executive Committee
at the IAG Scientific Assembly in Cairns, Australia.

3. The IGGOS, as IAG’s first project, should become
operational in 2005.

4. IGGOS, in particular the science plan developed be-
tween 2003 and 2005, will be a central issue of the IAG
Scientific Assembly 2005.

Point of Contact:

Chair: Ch. Reigber (reigber@gfz-potsdam.de)
Secretary: H. Drewes (drewes@dgfi.badw.de)
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Communication and Outreach Branch
http://www.iag-aig.org

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

Development

The Communication and Outreach Branch (COB) was
created in the frame of the new Statutes and By-Laws by
the IAG Council at its special meeting in Budapest, 7
September 2001. A Call for Participation was issued by the
IAG Central Bureau (CB) to fill this position. Two offers
were received to host the COB from the Finnish Geodetic
Institute and from the Hungarian Academy of Sciences
(HAS)/Budapest University of Technology and Econom-
ics (BUTE). The offer of the HAS/BUTE was elected by
the Executive Committee (EC) at its meeting in Nice, 11
April, 2003. EC established a planning committee headed
by Michael G.Sideris, IAG Vice-President for establishing
the COB. IAG Council in Sapporo has confirmed this
election. Thus the COB started its activities in July 2003,
after the 23rd IUGG/IAG General Assembly (Sapporo,
Japan, 30 June-11 July, 2003).

Terms of Reference

According to the new by-laws (§ 1.5) of the IAG, the
Communication and Outreach Branch provides the
Association with communication, educational/public
information and outreach links to the membership, to
other scientific Associations and to the world as a whole.

The responsibilities of the COB include the following
tasks:

– promotion of IAG (at meetings and conferences);
– membership development;
– maintenance of the IAG Website;
– publications (newsletters);
– creation of a resource base for educators, develop-

ing countries and our global community;
– promotion of IAG activities: Schools, meetings,

publications;
– promote contact and interaction with sister orga-

nizations and the general public;
– promote contact to national survey organizations,

Universities, private companies and international
organizations, and

– liaise with the IAG Bibliographic Service and pub-
lish bibliographic listings.

Program of Activities

According to the new modernised structure of the IAG,
the individual membership has been introduced in addi-
tion to the traditional National Members. However the
individual membership requires a more commercial,
member oriented operation of the Association. The main
purpose of the COB is to promote communication and
interaction among all of its members and to facilitate the
work of IAG in general. Therefore the COB will be a
permanent IAG office for publication, publicity and visi-
bility of the Association.

The planned activities of the COB will be split into:
– communicational activities, and
– membership developments and promotional activi-

ties which enable the growth of the IAG itself.
One of the major tasks of the COB is to create the

channels of the communication within the Association.
Our intention is to make a simple, structured way of
communication using various Information technologies
(IT). The communication of the IAG will be done using the
following channels:

– the official IAG website,
– mailing lists for the various topics,
– publication of the IAG Newsletters and Geodesist’s

Handbook.
The official IAG website will act on one hand as the most
important interface to the outside community, and on the
other hand it will be the first pillar of the communicational
infrastructure of the Association. Therefore the content of
the new website is defined to support both roles. The IAG
website is re-designed and functional at http://www.iag-
aig.org on a new purchased Compaq ML350G3 server in
Budapest (see address). The backend of the website has
been developed. Hence all of the documents can be edited
and maintained through a simple web browser. The doc-
uments are stored in a MySQL database, which enables
fast data retrieval and also searching in documents.The
new website contains updated information on IAG
meetings, Commissions, Services, publications, officers
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and more. The site will be frequently updated. For more
information on the website see the article ,,IAG on the
Internet’’ in this issue.

All relevant documents and informations of the old
website will be migrated to the new web. Due to the totally
new structure of the website, all of the documents has to
be partly re- edited. In the future the IAG website, and IT
infrastructure behind it, could not only enhance the
communication among the members of the Association,
but could improve some activities and services. It will act
as an agent for organising conferences.

The websites of the IAG components (Commissions,
Services) should follow some rules concerning the graph-
ical layout of their own websites. These rules will be
specified by the COB.

The new server operating in the IAG COB, will handle
mailing lists, which will be the major source of information
for the members. The members will get all of the
announcements and Newsletters via e-mail. Our intention
is to operate many mailing lists. Issues for creating/
maintaining user database/lists for advertising, circular e-
mails, surveys, etc are as follows:

– users can register themselves by giving contact infor-
mation and topics of interest (e.g. GPS, Gravity Field,
Reference Frames, etc.) for notification;

– registration should be entirely web-based using con-
firmation e-mails;

– users can access/update/delete their personal contact
information with username and password;

– privacy statement is necessary for keeping personal
data confident;

– several statistics for geographical user distribution can
be shown in simple charts on the IAG website;

– benefits should be clearly stated to be on the user list.

The IAG Newsletter will be published monthly. It will
have an unique logo which is a) unmistakable and
unambiguous, b) easy to read and perceive even when
printed in black/white, and c) simply designed and
reproduces to any size. It will be available in different
formats for distribution: (i) plain text for e-mail, (ii)
HTML for e-mail and website, and (iii) PDF for down-
loading from website. Visitors will have following options
regarding the distribution of the IAG Newsletter:

– view the Newsletter online or download it directly;
– browse/view/download past issues in the Newsletter

archive;
– sign-up for e-mail notification of availability of cur-

rent issue of the Newsletter with short summary of
content;

– each user can freely modify his account or remove
himself from the Newsletter distribution list.

The membership developments and promotional activities
are further our most important tasks. The COB will focus
not only on increasing the number of members in the IAG,
but also on providing science information service to the
members. The COB has already started collecting individ-
ual members. For the membership developments a

Membership Application Form (MAF)was designed and it
is put in the new IAG website. The user can click into the
Form and fill his/her data electronically in Adobe Reader.
There is a separate room in theMAF formemberswhowish
to make a contribution to the IAG Fund, too. In the
frontpage of our new website there is an indication to
download the Membership Application Form.

The major channels of promotional activities will be the
IAG website, and the mailing lists. All of the promotional
leaflets will be sent out as e-mail too. Some brochures and
leaflets will be printed, which

– introduce the IAG to the global community,
– emphasize the mission statement of IAG, and
– describe the advantages of being an IAG member.

Our intention is that these brochures should be available
at every conference organized and/or sponsored by IAG.
Therefore the COB should also represent IAG at all major
meeting (including not only IUGG General Assemblies,
IAG Scientific Assemblies, AGU and EGS meetings, but
also at IAG-sponsored meetings) with a booth with dif-
ferent IAG materials (brochures, CDs, ties etc). More-
over, a short video spot will be made to promote IAG,
which could be avaiable for downloading from the web.
Using various materials, a multimedia CD-ROM will be
created to introduce IAG to the global community, to
private companies, and international organisations.

Steering Committee

The COB has a Steering Committee (SC) with the
following members:

József Ádám, President (Hungary)
Szabolcs Rózsa, Secretary (Hungary)
Gyula Tóth (Hungary)
Michael G. Sideris (Canada)
Christina Schneider-Pedersen (Denmark)
Markku Poutanen (Finland)

Ex officio:

Carl-Christian Tscherning (Denmark)
Will Featherstone (Australia)

Address

The COB operates an office (with the webserver, computer
and multimedia tools) of which address is a follows:

IAG Communication and Outreach Branch
c/o Department of Geodesy and Surveying
Budapest Univ. of Technology and Economics
P.O.Box 91
H-1521 Budapest, Hungary
Phone: 36-1-463 3222/1204
Fax: 36-1-463 3192
E-mail: jadam@sci.fgt.bme.hu
szrozsa@sci.fgt.bme.hu
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Presidential Address

XXIII IUGG General assembly, Sapporo, Japan July 2003

by Fernando Sansó

Ladies and gentlemen,

Dear friends and colleagues

Four years have passed since the last IUGG General
Assembly in Birmingham and, as customary, the IAG
President has to address all geodesists convened here in
Sapporo, or better all geodesists that want to listen to us,
with a speech where the point is made on the development
of our science and of our organization, the International
Association of Geodesy.

This implies looking at the last four years work, to our
achievements, to how good we have been in promoting
Geodesy and then looking at the future trying to under-
stand where geodesy is going, at the sill of the new mil-
lennium and how we should best serve the purposes of our
science in terms of an international scientific organization,
but before doing that let us remember those geodesists
that can not be with us anymore:

P.V. Angus-Leppan (Former President of IAG)
S. Bakkelid (Norway)
T.K. Colic (Croatia)
J.F. Dracup (U.S.A.)
R.C.A. Angle (U.K.)
L.A. Haller (Sweden)
J. Lerch (U.S.A.)
J.J. Levallois (Former IAG General Secretary)
A.R. Robbins (U.K.)
T. Vincenty (U.S.A)
H.G. Wenzel (Germany)
J. O’Keefe (USA)

As for the past period I shall be very short because we
have decided to leave room to Section presidents to
present directly their own reports and it would be a waste
of time just repeating what they will say in a better way.

To me is only left the duty to comment on the quality
of the work done by our Sections and the underlying
structure of Commissions, Special Commissions, Special
Study Groups, Services and whatever other group has

worked in the name of IAG. I hereby want to acknowl-
edge formally that all the body of IAG, its officers, and
primarily our Section Presidents Alan Dodson, C.K.
Shum, Mike Sideris, Bernard Heck and Clark Wilson,
have comprehensively done an excellent job which is
witnessed by the number and the quality of Symposia,
scientific meetings, schools, proceedings, books, publica-
tions of any kind in our own journals and even more in
journals of our sister sciences.

In particular I have to mention the great success of our
Scientific Assembly in Budapest where, with the effort of
all of us and also thanks to our policy of promoting and
supporting the participation of young scientists and sci-
entists from developing countries, we have been able to
run, to my knowledge, the largest IAG meeting, showing
that IAG can indeed collect the interest of a larger com-
munity and provide focus and guidance for the interna-
tional geodetic research.

This is done by firmly advocating our scientific identity
and by strengthening the cross-fertilization of ideas,
methods and results that come from one sector of our
geodetic activity into the other.

So we are here back again to define what is geodesy
because this is necessary to look into the future.

Geodesy is an applied science; as a science it is defined
by its object and its methods, as an applied science it is
defined by its products and services.

Objectives:

Here I would like to use a pseudo-Helmert definition; the
object of Geodesy is knowing the surfaces of the earth: the
geometric surface by positioning and e.m. surveying, and
the physical surface, i.e the gravity field, by land, marine
or satellite gravimetry, and their time variations.

This ‘‘object’’ is naturally interlaced with other physical
properties of the earth both through deep processes
affecting its surface and through the gravity field at all
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different scales from the global to the regional and local,
where most engineering applications take place.

Methods:

Are typically those of modelling observation equations
including as many physical effects as can be identified by
specific measurement techniques and then studying the
statistical nature of residuals by several means.

In the end we are then left with an optimal estimation
problem where the unknowns can be either discrete in
nature (sometimes even integers) or continuous like time
signals or spatial fields, either governed by precise system
equations or by approximated laws and henceforth either
deterministic (at least in the average) or stochastic in full
right.

In manipulating an increasing catalogue of physical
phenomena showing up into the observations of geodetic
quantities we have enormously extended the baggage of
knowledge which has to be in our arsenal of geodesists
and the fields of their applications.

I have been trying to outline the main interfaces of
Geodesy with other Sciences, which I have grouped into 3
families: Physics, Mathematics and Engineering. I’m sure
this picture is far from being complete, however I hope it
is representative and I will need it later in this talk.

General Products:

Are indeed the knowledge of the objects of our investi-
gation, i.e. the geometric surface of the earth and its
gravity field jointly with their time variations.

In this respect we have to stress that knowing the
geometric surface means also being able to attach precise
coordinates to points lying on it and this can be done only
by defining on the same time a unique reference system to
which all positions have to be referred.

This is one of the most important general products of
IAG, provided to all the other geo-sciences and tech-
niques; namely how to refer any spatial event on the earth
and in the surrounding space to a unique reference system
attached to the earth.

In a very similar fashion when we speak of the
knowledge of the gravity field, particularly in terms of
one of its equipotential surfaces, we implicitly mean that
we are able to accomplish the unification of the many
more or less local representations of it for instance
identifying in a unique mode the queen of these surfaces,
the geoid, to serve as a unique reference surface for
heights on the earth, i.e. the unified worldwide height
datum.

Services:

Are structures, that have autonomously accepted to serve
under the IAG banner, although they might on the same
time be working for other organizations too, that are fo-
cussed on providing specific products and spreading them
among the users.

The actual list of Services working in the IAG frame-
work is:

IGS International GPS Service
ILRS International Laser Rancing Service
IVS International VLBI service for Geodesy and

Geodynamics
IDS International Doris Service (New)
IERS International Earth Rotation Service
IGFS International Gravity Field Service
BGI International Gravimetric Bureau
ICET International Center of Earth Tides
IgeS International Geoid Service (Milano)
PSMSL Permanent Service for Mean Sea Level
BIPM Bureau International des Poids et Mesures,

Sec.2

As you can see in the case of the gravity field a feder-
ation of different centers has been implemented and I
think some unification process could be advisable as well
in the galaxy of Services related to different space tech-
niques.

Now that we have shortly re-defined what we are, let us
try to understand from where most likely we shall receive
impulses for progress. Apart from our internal strength we
try to look into the external sources of fuel for our ma-
chine. Without any doubt our first resource is the invest-
ment that the society in general is willing to do in matters
concerned with geodesy.

In this respect we have to be clear that, as for the
past, the resources will be most easily provided at a
national level for the purpose of some specific geodetic
job (e.g. setting up a national positioning service or
computing a high resolution local geoid), while it is
more difficult to achieve a strong support for those
activities that, though fundamental from a scientific
point of view, have no immediate direct impact on the
social life, like the global geodetic monitoring of the
earth and the maintenance of a global Reference Frame.

For instance when it happens to me to say to a poli-
tician that I’m a geodesist, and this has to do with the
monitoring of the earth, even in the best case from the
cultural point of view, I’m usually required to give opin-
ions on earthquakes predictability.

All that has two important consequences: the first is
that we should never think of our new and challenging
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global scientific work as a killer of the local level geodetic
work. Rather the contrary, the local level work can help us
in claiming that we need, as we do, a worldwide unifica-
tion of the geodetic information, which is essential to be
able to distinguish the local features from global effects.
The second consequence is that IAG has to produce a
large and well organized effort in order to let the general
community understand the importance of what we do for
the other sciences and techniques and, ultimately, for the
Society itself.

Apart from economic and social matters, I think that
scientific and technological impulses on geodesy, in the
next 10 years, will come from:

– Informatic HW and SW development. In particular
the exponential low for the development of com-
puting power has not yet exhausted its trend and
completely new technologies are close to enter into
the market

– More advanced technology in geodetic instru-
mentation with two main characteristics : one is
the usual trend in improving accuracy, the other
is to increase enormously the mass of informa-
tion, also thanks to the diffusion of a large
number of geodetic apparatus with may be a
lower accuracy performance but also with a very
low cost, which makes them accessible to a large
community of users (as an example think of
GPS)

– More advanced spatial technology for an improved
surveying both at a global scale (think for instance
of the new gravity missions CHAMP, GRACE and
GOCE) and at a local scale (think for instance of
the high resolution imagery or the inSAR survey-
ing), to the effect of continuously growing the mass
of information available to us; and all that, not
only for the Earth but also for the other planets,
which are our job as well (let us take the occasion
to wish the greatest success to the recent missions
to Mars)

– more advanced knowledge of the physics of the solid
Earth, e.g. to facilitate the modelling of the crust
deformation in geodetic surveying, of the ocean, e.g.
in improving the knowledge of the global circula-
tion pattern thus making more usable the satellite
altimetry for the estimate of the marine geoid, of the
atmosphere, e.g. providing better corrections for
the effects of the propagation of our GPS signals,

– certainly a stronger progress in mathematics (e.g. in
the area of dynamic systems or that of random
fields) as well as in statistics and data handling,
driven by the great possibilities provided by the
new electronic tools.

Of course I don’t even attempt to be exhaustive but I
think that the mentioned items will really impress a strong
push to geodesy. So we can ask now, what will Geodesy
do for the other sciences?

First of all we shall pursue our general scopes, and in
that we will serve all the other geosciences by providing a
global geodetic reference frame maybe with an accuracy in
the millimetric range and a unified height datum, maybe in
the centimetric range.

In this respect let me be clear; I know we have talked
about the 1cm geoid since years, however we are still far
from this goal in absolute sense, and maybe with the help
of the new gravity satellite missions we will be able to
approach that figure as an overall upper bound of the
error.

Already being able to bridge at such a level of accuracy
between the geometrically/kinematically defined reference
frame and the physical reference systems, both in the sense
of the gravity field and of the rotation of the earth, is an
enormous step ahead in understanding the physical
behaviour of this complicated ‘‘system Earth’’ and geod-
esy seems to be in pole position not only to provide the
necessary experimental information, but also to solve the
difficult knot of modelling the interactions of the subsys-
tems of the earth.

In addition we expect geodesy to take the leadership of
the new concept of continuously surveying the Earth from
space even at a regional level, exploiting its natural skill in
combining different observation equations in a unique
system.

To do this I’m sure that an improved structure of IAG
Services will play a major role in providing data and
specific products, for instance in such fields as engineering
positioning and navigation, regional crustal deformation,
digital elevation modelling, gravity and gravity variations
surveying, atmospheric parameters monitoring, steady
oceanic circulation and variability etc.

On the other hand geodesy, with its new big challenge
of optimal combination of different huge data sets, will be
able to work out, as it happened in the past, original
methods of field modelling and spatio/temporal signal
analysis thus giving contributions to different areas of
mathematics in terms of interesting problems and ad-
vanced solutions, for instance for items like satellite
dynamics, boundary value problems, random fields anal-
ysis, general estimation theory with integer variables etc.

Remember that all the other sciences, including classi-
cal signal analysis, have been living for more than one
century on the concept of least squares, which has been
worked out in a geodetic context and thus is in its full
right a contribution of geodesy to all other sciences.
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I wish and I believe it will be possible that something
similar will happen in the next years for instance by pro-
posing a unified view on the very general item of field
estimation, especially for inverse and improperly posed
problems theory.

I think we have the human potential to achieve all that,
but is IAG ready to help with its structure this process?

When I Answer yes, I’m very confident that I’m just
saying the truth. The deep reorganization of IAG and the
new Status and ByLaws, which have been voted by the
IAG Council at the extraordinary meeting in Budapest
and are now implemented after the General Assembly,
have been illustrated several times and will again be pre-
sented by our new (in a few days) IAG President Gerhard
Beutler, who had a very large part in driving the renova-
tion process.

Here I want only to recall the three main principles of
our restructuring:

1. we have added lots of flexibility to our organization;
in fact we have eliminated one layer in the structure
creating new Commissions which will be able to set
up different substructures or disband them, when
necessary, in a very fast and informal way, for in-
stance giving rise to joint Study Groups with other
Commissions and / or other Services,

2. we have greatly enhanced the role of Services who
are now directly represented in the IAG E.C.
through 3 regular members; in addition Services,
which are now at the same level as new Commis-
sions, can organize their own work in terms of
projects, working groups etc. where individual sci-
entists are invited to participate,

3. we have created new structures to give a much
greater visibility to IAG among other sciences and
to the general public; such is the Communication
and Outreach Branch and in a sense also the IAG
project IGGOS that will help to let the great job
done by services to be know to a very large com-
munity and hopefully acknowledged.

Somehow corresponding to these three principles we
can identify also three main lines of the IAG policy:

1. The flexibility should be a factor of internal
strength to better cooperate among us and to open
the doors to any scientist willing to approach IAG
and work with us.

2. The enhanced role of Services is on one side the
guarantee that all the other geosciences and tech-
niques that do need us now, will continue to need
us for a long time; on the other side their activity,
proposed also to individual scientists interested in
some particular cooperation, can be a powerful
tool to penetrate more the world of national ser-
vices and agencies showing to them how they can
valuably contribute at an international level; and
this can be very effective in particular for the dif-
fusion of IAG into developing countries.

3. The communication and outreach branch is some-
how the diplomatic structure of IAG to help our
scientists to be recognized in general as well as in
the environment of the disciplines that mostly
communicate with us.

Based on these concepts I would like to close with a
small warning and a wish.

I’m absolutely in favour of so many of us working in
geodesy as well as in our sister sciences, but I warn you to
do that without forgetting where you came from.

My wish is that in the next 10 years geodesists would
spread in all geosciences and techniques, but at the same
time they would find the work of IAG so interesting in
itself, that they could become just ambassadors of geodesy
demonstrating the usefulness of its international organi-
zation, the interest of participating in its symposia, of
publishing in its journals and bulletins so that in the end
we could really look at ourselves and be proud of being
IAG members because this means being an engine of
human knowledge of the Earth and the planets.
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Levallois Medal Citation for George Veis

By Ivan I Mueller

The Committee consisting of all (living) IAG Past Presi-
dents unanimously recommended to award at this General
Assembly the Levallois Medal to George Veis. I have the
honour (unfortunately not in person) to present the cita-
tion.

George was born in Athens in 1929. In 1951 he gradu-
ated in Surveying Engineering from the National Technical
University of Athens (NTUA). In 1955 he was the recipient
of a Greek state fellowship for advanced studies in Paris at
the Sorbonne and the Ecole Nationale des Sciences Geo-
graphiques. He spent some time also at the Observatoire de
Paris and at the Bureau Gravimetrique International.
Starting in 1957 he continued his post-graduate studies at
the Ohio State University where he was awarded with his
PhD in 1958, after defending his famous dissertation on
the ‘‘Geodetic Applications of Observations of the Moon,
Artificial Satellites and Rockets’’.

I arrived at OSU on January 1, 1959, just missing him,
when he left for the Smithsonian Astrophysical Observa-
tory (SAO, later the Harvard Smithsonian Center for
Astrophysics). to arrive on the scene of satellite geodesy at
its birth. The SAO had designed, built and deployed a
global network of Baker Nunn Satellite Tracking Cam-

eras. Though there were concerns about even being able to
track satellites, there were plans to use satellite tracking
for geodetic, and other scientific research.

George made the leap between those early hopes and
their realisation. During 21 years as SAO’s principal sci-
entific consultant, he became the guiding hand of the
program as it evolved from satellite surveillance to a sa-
tellite geodesy program. His contributions included the
early idea of the Differential Orbit Improvement Program,
which evolved over the years into the main analysis tool
for satellite tracking, geopotential, station coordinate
determination, and satellite drag research. He defined the
fundamental reference system used for many years, which
in fact now forms the basis of modern models of earth
rotation, precession, and nutation. Seeing the need and
feasibility he initiated the SAO Star Catalogue project,
which provided a uniform all sky catalogue for precision
camera observations, and was used for many years all over
the world.

In the early sixties George Veis returned to the Na-
tional Technical University of Athens where he was elec-
ted Professor of Surveying (renamed later Higher Geodesy
and Cartography) to develop satellite geodesy in Greece.
In 1969 he established the tracking station at Dionysos,
installed a Baker-Nunn camera there, and began devel-
oping a laser ranging system. He had the vision of a
complete geophysical observatory with, of course, satellite
tracking, a meteorological observatory, earth tide moni-
toring, strain gauges, etc. He also developed surveys based
on Transit Doppler measurements and GPS when the
equipment became available. Dionysos contributed to the
MERIT, MEDLAS, WEGENER and other programs.
Between 1965 and 1984 George also organised the famous
series of international symposia, in Lagonissi and Athens,
on the ‘‘Use of Artificial Satellites for Geodesy and
Geodynamics’’. The five volumes of the proceedings of
these symposia document a great part of 20 years of
geodetic history.

George Veis’s career as a science-administrator is also
rich. As a member of the NTUA’s senate and the Dean
of the Faculty of Surveying Engineering, he suffered a

George Veis
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short but painful imprisonment by the military dicta-
torship at that time in Greece, because of his proper
academic comportment during students protest which
caused the furious reaction of the regime. He was the
Secretary General of the Hellenic Committee for Geod-
esy and Geophysics, its President from 1982 to 1990 and
he is now a regular member of this Committee. He was
President of the Board of the Athens National Obser-
vatory and the President of the Observatory’s Scientific
Council. He was the President of the Cadastre and
Mapping Organization of Greece and the President of
the National Consultative Council for Research. He also
presided over several IAG/IUGG and COSPAR orga-
nizations.

George retired from the NTUA in 1997. The ETH of
Zurich honored him with an Honorary Doctor’s degree.
He still is active, in fact in a key position as the President
of the important Supreme Council for Personnel Selec-
tion, a state authority responsible for the selection of
personnel for the public administration in Greece. George
Veis is an endlessly creative, engaging, seducing, elegant,
modern and forever young scientist, who shares his ideas
with enthusiasm, and has helped everyone he has had
contact with.

I have the great pleasure and honour to hand over (in
spirit) the Levallois Medal in recognition of his distin-
guished service to the science of geodesy to my old friend
and colleague George Veis.
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Bomford lecture, 2003

Haphazard occurrences of reality:

the link between opportunism, geodesy, and satellite radar interferometry

Ramon Hanssen
Delft University of Technology, The Netherlands, hanssen@geo.tudelft.nl

Bomford Prize winner 2003

Hendrik Casimir, the renowned Dutch physicist, quoted
in his autobiography the aphorism: ‘‘When telling a true
story one should not be over-influenced by the haphazard
occurrences of reality.’’ He implied that as long as the
main message (the true story) of an anecdote is correct, the
anecdote may be worth telling, even if it has no factual
basis. Although I do not intend to dwell on anecdotes in
this brief retrospective, I was struck by the implications of
the aphorism to my studies on the geodetic applications of
satellite radar interferometry.

The haphazard occurrences of reality reflect a concept
well known in contemporary geodesy: repeatedly measur-
ing a physical parameter (reality) will result in stochasti-
cally dispersed numerical observations. In this context, the
haphazard occurrences of reality are in fact a nuisance, one
would rather know the true story instead of having to
interpret dispersed observations. Nevertheless, geodetic
science has learned to live with this concept, for example by

introducing redundant observations and network optimi-
zation to determine not only the parameter of interest, but
its higher-order stochastic moments as well. Concepts such
as reliability enable quantitative statements on the tuning
between the functional and the stochastic models. Many
types of geodetic surveying techniques, from terrestrial
triangulation to the global satellite navigation systems, are
built on these concepts. All of these techniques have in
common that they are based on some kind of prior
knowledge. For example, for monitoring a deformation
signal its existence should be anticipated, but also its type,
size, and properties. Rarely observations are performed
without any a priori ideas on the parameter of interest.

Satellite radar interferometry (interferometric synthetic
aperture radar, InSAR) is one of the techniques where this
paradigm cannot be applied straightforwardly. For
example, since the complex radar observable is formed by
the many reflections of a radar wave on the earth’s surface
–a deterministic process but usually impossible to model -
we actually do not know what we are measuring. Distilling
the desired geometric information from this observable is a
non-trivial task. Redundant observations are usually not
available, leading to poor-mans’ redundancy, based on
harsh assumptions of ergodicity. Due to the fixed orbital
schedule of the radar satellites, optimization of the survey
strategy for, e.g., deformation monitoring is limited only to
a few experimental situations. On the other hand, one
could argue that since the millions of observations in each
radar image are routinely available, and that every position
on earth can nowadays be observed with a revisit time of
days, the application of the technique deserves a sound
geodetic foundation. In fact, the challenge is to find the
true stories from the haphazard occurrences of reality.
Identification (and, later, interpretation) of observations
that are physically meaningful is the key issue here. Ap-
plied to deformation measurements, it can be a tool not
only for observing anticipated deformation signals, but
also allows for the detection of new, unexpected phenom-
ena.

Dr.ir. Ramon Hanssen
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Radar interferometry can be used for observing
topography, surface deformation, and integrated atmo-
spheric refractivity, depending on the interferometric
configuration [1,5,8,10]. Topographic mapping has been
successfully applied in e.g. the topography mission of the
Space Shuttle, leading to the first consistent and uniform
elevation model of the world between +/) 60 degrees
latitude [11]. Currently, several proposals for InSAR sa-
tellite missions for elevation mapping are under serious
consideration. Atmospheric mapping can be regarded as a
side-topic for most geodetic applications, but the concept
of measuring the fine-resolution water vapor distribution
using interferometric imaging radar has revealed unprec-
edented views of meso-scale atmospheric phenomena,
sparking new ideas in meteorology and improved sto-
chastic models in space-geodesy [4,6,7]. Nevertheless, the
most spectacular scientific advances have been made in the
field of deformation monitoring, considering geodesy as
well as geophysics [5].

Geodetic deformation monitoring using radar interfer-
ometry was boosted when the first interferograms of the
coseismic displacement field due to earthquakes were pub-
lished on the cover of Nature [9]. These semi-continuous
images were among the first realizations of an ‘opportu-
nistic’ technique - exploiting the opportunity of combining
an archived radar image with a newly acquired one. Since
the satellite ERS-1 was not designed for interferometry,
these ‘by-products’ were indeed a major achievement,
although they created lofty expectations as well.

The expectations based on the successes with earth-
quakes, glacier and volcano dynamics, and subsidence
created a belief that any problem of deformation could
now be monitored from space, routinely, with minimal
costs, and maximum accuracy. While proceeding to
deformations with smaller displacements, in more humid
environments, and over longer time periods, it did not
take long to acknowledge the opportunism in the InSAR
successes. Under these more unfavorable conditions, ra-
dar interferograms reduced from the cheerful color-fringes
to explosions of pure and uninterpretable noise. More-
over, elevation products started showing artificial moun-
tain chains, an effect of unaccounted atmosphere. The
stories were truly obscured by the haphazard occurrences
of reality.

The problems encountered set the stage for new ap-
proaches and improved algorithms. The problem of the
atmospheric signal, embedded in the phase observations,
is challenged by using a multitude of radar acquisitions,
exploiting the lack of correlation of the signal between
subsequent acquisitions. More important, a systematic
approach for discerning coherent radar reflections from
incoherent ones reveals only those observations that are
physically interpretable [2,3]. Single pixels in the radar
image, even fractions of pixels, can now be interpreted in
terms of their deformation, elevation, and atmospheric

error. Formal precisions for these parameters could be in
the range of sub-mm/y for (linear) deformation and sub-
meter for elevation [3]. Solving these parameters is possi-
ble only if tens of radar acquisitions are available for
analysis.

Even though these possibilities are beyond imagination
considering satellites at 800 km altitude, the observations
are still opportunistic. Although the measurements may
show the displacement of an object with a precision better
than one millimeter per year, there is no guarantee that a
similar result may be obtained for another object in the
radar image. Whether a target is coherent depends on the
combination of its physical and geometric characteristics
with the specific point of view and characteristics of the
radar sensor. Two topologically identical objects with a
different orientation may behave completely different in
the radar image. The adage is therefore, again, oppor-
tunism—results cannot be predicted until the data are
processed and interpreted. On the other hand, it is
important to realize that (i) in many cases the radar data
are the only data available, (ii) experience in many case
studies showed that often good results can be anticipated,
especially in an urban environment, (iii) the temporal
update frequency is much higher compared to many
conventional techniques, (iv) archives of radar data allow
for an a posteriori analysis of areas of interest, and (v)
future plans for SAR satellites indicate an increasing
amount of data to be available.

In the evolution of methodology and algorithms for
interferometric radar many hurdles have been taken.
Nevertheless, there are still many open questions where
geodesy can play a leading role. For example, the stochastic
model of the radar observations needs to be better defined,
integer ambiguities in the phase observations (both spa-
tially as well as temporally) need to be solved, and the
observations of the different radar satellites and additional
geodetic techniques need to be integrated systematically to
estimate the parameters of interest. Many numerical
problems related to the number and size of the data sets
need to be resolved. Additionally, the observation of very
local geophysical or geotechnical deformation phenomena
requires a close collaboration with disciplines such as
hydrology, geophysics, geology, and civil engineering.

In conclusion, I hope that the advent of ‘opportunistic’
techniques such as radar interferometry and their related
problems and challenges has demonstrated their comple-
mentary value in the field of geodesy. Although we have to
deal with the ‘haphazard occurrences of reality’, there are
many great stories to be told.
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Report of the Secretary General

XXIIIrd IUGG General Assembly, Japan, July, 2003

by C.C.Tscherning

The Secretary General of the International Association of
Geodesy is pleased to submit to the XXIIIth General
Assembly his report on the activities of the Association for
the period between the XXIIth and the XXIIIth General
Assemblies.

In accordance with the Statutes and By-Laws, the
Secretary General reports on the administrative and
financial affairs, the President reporting on the scientific
work of the Association.

I Administrative activities of the Association

During the past period the main administrative activities
were:

– meetings of the Bureau and Executive Committee
where decisions were taken on future actions of the
Association

– publication of scientific and administrative infor-
mation.

I.1 Meeting of the Executive Committee

During this period the Executive Committee met seven
times:

– in Birmingham, UK, during the XXII General
Assembly

– in Como, Italy, November 1999

– in Nice, France, April 2000 and April 2001

– in Budapest, Hungary during the Scientific
Assembly, September 2001

– in Nice, France, April 2002 and April 2003.

All those meetings were prepared by meetings of the
Bureau. The detailed reports of these meetings were
published in the IAG Newsletter which is published in the

Journal of Geodesy and on the IAG home-page. A large
parts of those meetings were devoted to the preparation of
the Scientific Assembly in Budapest, the new IAG Struc-
ture and of the present General Assembly.

I.2 Publications

I.2.1. Journal of Geodesy - This is the official journal of
the IAG which has been published since 1991 January 1st
by Springer Verlag. The Editor-in-Chief, Prof. P.Teunis-
sen, will deliver a report on the Journal at the General
Assembly.

The Journal of Geodesy also includes the IAG News-
letter in generally each issue. This Newsletter is edited by
Dr Ole B. Andersen, IAG Assistant Secretary and contain
information about IAG activities, symposia announce-
ments and reviews, book reviews, bibliography. The con-
tent of the newsletter is also found on the Internet as a
part of the IAG Home-page (I.3). The Journal is distrib-
uted free of charge to the members of the Executive
Committee, the National representatives and to a few se-
lected libraries.

I.2.2. Geodesist’s Handbook - The Handbook reporting
on the last general assembly and the structure of IAG was
edited by the Assistant Secretary General in the spring of
2000. Due to his effort the handbook was created on digital
form, so that it could be made available immediately after
its publication through the IAG Home-Page. It has been
corrected and maintained during the period 1999–03 by the
Central Bureau. Especially the maintenance of the address
list has been a major task. The next Geodesist’s Handbook
will be published by Springer Verlag in 2004 in place of one
regular issue of the Journal of Geodesy. This publication is
now well appreciated by geodesists and non-geodesists,
and the Bureau will try to make it available early after the
General Assembly. Dr Ole Andersen will also act as the
editor of this forthcoming issue.

I.2.3. Travaux de l’Association Internationale de Géo-

désie - Two volumes of the Travaux have been published
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by the Central Bureau of IAG. They contain the bi-annual
and quadrennial reports concerning the activities of
Sections, Commissions, Special Study Groups, Bureaus,
and other Permanent Services, with the relevant biblio-
graphy. Dr Ole Andersen has been the editor of these two
issues which have been distributed on a CD-ROM free of
charge at the Scientific Assembly and at this General
Assembly.

I.2.4. Publication of Symposia Proceedings - The IAG
Symposia Proceedings are published in a special series
by Springer Verlag, having the association president as
the editor. This procedure has been used for the pub-
lication of several Symposia (Proceedings no. 115 to
120). The following have been published since Bir-
mingham:

Volume 121: Schwarz, K.-P. (Ed.) Geodesy Beyond 2000:
The Challenges of the First Decade

Volume. 122: Benciolini, Battista, (Ed.) IV Hotine-Mar-
ussi Symposium on Mathematical Geodesy

Volume. 123: Sideris, Michael G., (Ed.) Gravity, Geoid
and Geodynamics 2000

Volume. 124: Drewes, Hermann; Dodson, Alan H.; For-
tes, Luiz P.S.; Sanchez, Laura; Sandoval, Pedro, (Eds.)
Vertical Reference Systems

Volume. 125: Adam, Jozsef; Schwarz, Klaus-Peter, (Eds.)
Vistas for Geodesy in the New Millennium

All proceedings are listed at:
http://www.springer.de/geosci/geophys/geo/geophys.
html#iag

For the other Symposia and Workshops which are only
sponsored by IAG or which are organised by IAG bodies
(such as meetings of commissions or SSG) the organisers
are free to choose their own publishing agency. They are
however requested to have the proceedings published early
after the Symposium and to inform the Central Bureau.

I.3 IAG Information System

The IAG Information System is a web-based system
maintained by the Central Bureau since 1995 (http://
www.gfy.ku.dk/�iag/ ). This system includes information
on various topics of potential interest which are partly
identical to sections of the Geodesist’s Handbook: direc-
tory of addresses which was permanently updated and
includes more than 2400 items: geodetic data centers,
educational institutions, symposia related to Geodesy,
bibliography, IAG and IUGG links to other geodetic
home-pages

I.4 Scientific meetings

I.4.1. Symposia and Workshop - The list of meetings
sponsored by IAG is given in Appendix A. One can note
the large variety of topics treated and the effort towards a
good geographical distribution. It is necessary to receive
from the organisers information in due time on
announcement, report and publication of proceedings.
This information is redistributed as soon as possible by
the Central Bureau through the IAG Newsletter and an-
nounced on the home-page.

I.4.2. Scientific Meeting - was held in Budapest, Sep-
tember 2001. It was the fifth General Meeting of IAG after
the first one in Tokyo, May 1982. As the previous ones,
this meeting was a real success (much due to the effort of
Dr. Adam and co-workers) with a very active participa-
tion of geodesists from all continents. Proceedings are
published as Volume 125 of the proceeding series (see
I.2.4.)

II Finance

The financial report for the period 1999–2002 is presented
in Appendix B. The following comments may be added:

II.1 Receipts

The receipts were stable from subvention point of view.
The incomes from sales of publications did considerably
decrease. The ‘‘head charge’’ per participant, (at both the
Birmingham and the Budapest meetings), is an important
new source of income. Furthermore IAG has been suc-
cessful in obtaining grants from IUGG.

II.2 Expenditures

The expenditures were close to what was predicted with
some minor differences. A significant increase of travel
supports for scientists (young and from developing
countries) was possible due to the extra income from the
‘‘head charge’’ and from the IAG Fund.

II.3 IAG Funds

The IAG Fund is now well established through voluntary
contributions from IAG affiliates and fellows.

The fund is primarily used to provide travel grants for
young scientists and scientists from developing countries.

II.4 Bomford Prize

Dr. Ramon Hanssen was declared the winner of the
Bomford Prize 2003 by the IAG Bureau, on the recom-
mendation of a review committee consisting primarily of
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the Presidents of Section. A cheque of 2000 US $ will be
presented to him during this session.

III Educational Activities.

Several schools have been successfully organised, with
participation from many countries:

– XIII International Course on Engineering Survey-
ing, Munchen, Germany, 13–17 March, 2000.

– The 3.rd School on the Determination and use of
the Geoid organised by the International Geoid
Service was held in Milano, Feb. 15–19 1999.

– The 4.th School on the Determination and use of
the Geoid, organised by the International Geoid
Service was held in Malaysia, 21–25 Feb. 2000

– The 5.th School was organised by the International
Geoid Service in collaboration with the University
of Thessaloniki from August 30 to Sep. 5, 2002.

– Joint BGI/ICET Summer School 2002 on Terres-
trial gravity data acquisition techniques, Louvain-
la-Neuve, Belgium, Sept. 4–1, 2002.

– International Workshop on Satellite Altimetry for
Geodesy, Geophysics and Oceanography, Septem-
ber 8–13, 2002, Wuhan, China.

– Workshop on vertical crustal motion and sea-level
change. Toulouse, France, Sept. 17–19, 2002. (Or-
ganized jointly with IAPSO, and sponsored by
IUGG).

An Educational Working Group was established at the
EC meeting in November, 2000 aiming at preparing the
foundation for further coordinated educational activities.
A report was delivered, but no action taken.

IV Conclusion and Outlook.

As a part of the New Structure a ‘‘Communication and
Outreach Branch’’ will be organised. The EC has decided
to locate the Branch in Budapest, and have nominated
J.Adam as the president of the Branch. It will take over
many of the present activities of the Central Bureau such
as the maintenance of the home-page, and the preparation
of the newsletter. It also has the tasks of promoting IAG
and of recruiting individual members. The Central Bureau
will still handle all financial issues, such as the collection of
the membership fee.

Much assistance has been obtained from the Depart-
ment of Geophysics, University of Copenhagen. Espe-
cially thanks are due to the Department Secretary, Mrs. C.

S. Petersen, who also has functioned as the secretary of the
Association.

Appendix A
Sponsored meetings and symposia.
2000.

International Workshop on Perspectives of Geodesy in
South-East Europe Dubrovnic, Croatia, May 2–6.

South American Geoid 2000 workshop, Sao Paulo, May
17–19.

EUREF Symposium, Tromsoe, Norway, June 22–24.

Int. Symp. on Gravity, Geoid and Geodynamics 2000,
Banff, Canada, 31 Jul–4 Aug

14th International Symposium on Earth Tides Mizusawa,
Japan, 28 Aug–1. Sep

10th General Assembly of the Wegener Project San Fer-
nando, Spain, 18–22 Sep.

Dynamic evolution of Active Faulting in the Mediterra-
nean Region, Algiers, 9–11 Oct

2001.

3rd Int. Workshop on Mobile Mapping Technology,
Cairo Egypt, Jan. 3–5.

Int. Winter Seminar on Geodynamics, Sopron, Hungary,
Feb., 19–21.

Int. Symposium on Vertical Reference Systems. Cartagena,
Columbia, Feb. 20–23.

1. Int. Symposium on Robust Statistics and Fuzzy Tech-
niques in Geodesy and GIS, Zurich, Switzerland, March
12–16.

IAG/IAPSO Joint Working Group on Geodetic Effects of
Nontidal Oceanic Processes, March 29.

6. Int. Seminar on GPS in Central Europe, Penc, Hun-
gary, 2–4 May.

11th Symposium of the EUREF Subcommission,
Dubrownik, May 16–19.

Int. Symposium On Kinematic Systems in Geodesy,
Geomatics and Navigation, Banff, Canada June 5–8.

Int. Symposium on Recent Crustal Movements, Helsinki.
Finland, Aug. 27–31, 2001.

691



IAG Scientific Assembly, Budapest, Hungary, Sept. 2–8.

Optical 3D measurement techniques, Vienna, Austria,
Oct. 1–3.

IAG/IAPSO Symposium, ‘‘Gravity, geodesy and the
ocean circulation as inferred from altimetry’’, Mar de la
Plata, Argentina, 21–28 Oct.

2002.

Int. Congress on Geodesy and Cartography, Caracas
Venezuela, March 18–22, 2002.

Second Symposium on Geodesy for Geotechnical and
Structural Engineering, Berlin, Germany, May 21–24,

2002 EUREF Symposium, Ponta Delgada, Azores Island,
Portugal, June 5–8, 2002.

V Hotine-Marussi Symposium, Matera, Italy, June 10–14,
2002.

Eleventh General Assembly of the Wegner Project, Ath-
ens, Greece, June 12–14, 2002.

International Workshop on Satellite Altimetry for Geod-
esy, Geophysics and Oceanography, September 8–13,
2002, Wuhan, China.

3rd. Meeting of the International Gravity and Geoid
Commission, Thessaloniki, Greece, Aug. 26–30, 2002.

Celebrating 50 Years of Geodetic Science at Ohio State
University 1–5 October 2002, Ohio, USA

IAG International Symposium On Recent Crustal
Deformations In South America And Surrounding Areas,
and VII International Congress of Earth Sciences 2002
October 21–25 , 2002 Santiago, Chile

2003.

2003 EUREF Symposium ,Toledo, Spain, June 3–6, 2003

(3.2) Other meetings.

Conference on technical aspects of maritime boundary
delineations and delimination including UNCLOS articles
76 (ABLOS), Sept. 9–10, 1999, Monaco.
GPS 99, 18–22 Oct. 1999 in Tsukuba, Japan.
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Appendix B:

Financial report for 1999–2002

Expenditures Receipts

11 Administration: 30.763,31 15 IUGG Allocation 103.931,70
11.2 Quarters 4.888,13 3 Other Grants 18.595,96
11.4 Communication 3906,00 5 Sale of Publications 80,76
11.5 Travel 24.924,33 6 Miscellaneous receipts: 22.440,64
11.6 Miscellaneous 5.094,96 6.1 Gains on exchange 184,91
11.7 Depreciation of Equipment 1.488,83 6.2 Interest 2.328,49
12.5 Purchase of Birmingham Proceedings 9.367,70 6.3 Others 11.890,59
12.6 Purchase of Rio proceedings 11.243,01 6.6 Rio fees and Rio Proceedings 7.552,50
13.1 Organization 28.500,00 6.7 Payments for EGG-97 CD 8.997,69
14 Symposia & Scientific meetings: 1.241,30 6.8 Sale of IGeS Lecture Notes and CD 988,98
14.1 Symposia & Scientific meetings: organi 36.165,58 6.11 Sale of Birmingham Proceedings 8.084,19
14.2 Symposia &Scientific meetings: travel 29.966,08 6.12 Receipt of IAG Fund 3.837,54
16 Grants (Permanent Services, etc.) 45.000,00 7 Total receipts 188.913,95

16.1 Bomford prize 2.108,67
16.2 Best Paper Award 2.054,33
18.2 Bank charges 1.870,28
18.3 Loss on exchange 9.357,48
18.4 Outlay Department of Geophysics 274,66
18.5 Expenses IAG Fund 3.522,20
18.6 PBS International (fee) 923,38
19 Total Expenditures 252.660,23

Deficit 63.746,28
Total 252.660,23 Total 252.660,23

Balance 2002 in USD

Assets Liabilities

20 Bank 31.12.2002 30.360,59 Net Capital 30.360,59
22 Total 30.360,59 10 Total 30.360,59

Net Capital 2002 in USD

Open 1.1.1999 94.106,87
Balance 31.12.2002 30.360,59 Deficit 31.12.2002 )63.746,28

30.360,59 30.360,59
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Appendix C

Budget for the period 2003–2006

Expenditures Receipts

11 Administration: 100.000,00 15 IUGG Allocation 120.000,00
12 Publications 1.000,00 3 Other Grants 10.000,00
13 Organization 3.000,00 5 Sale of Publications 1.000,00
14 Symposia & Scientific meetings: 40.000,00 6 Miscellaneous receipts: 35.000,00

6.11 Membership fees 30.000,00
16 Grants (Permanent Services, etc.) 31.000,00 6.12 Receipt of IAG Fund 7.000,00
18 Miscellaneous 12.000,00 7 Total receipts 203.000,00

19 Total Expenditures 187.000,00 Surplus )16.000,00
Total 187.000,00 Total 187.000,00

Balance 2006

Assets Liabilities

20 Bank 31.12.2006 56.000,00 Net Capital 56.000,00
22 Total 56.000,00 Total 56.000,00

Net Capital 2006

Open 1.1.2003 30.000,00
Balance 31.12.2006 56.000,00 Surplus 31.13.2006 26.000,00

56.000,00 56.000,00
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Summary of the Council and Executive Committee Meetings

during the IUGG XXIII General Assembly in Sapporo, July, 2003

by Ole B. Andersen, (IAG information editor)

During the IUGG XXIII General Assembly in Sapporo,
Japan, June 30th–July 13th, the International Association
of Geodesy had the following meetings.

– Executive committee: 1 July, 5 July, 7 July

– Council: 1 July, 7 July.

At the meeting of the EC (July, 1,5,7) the following were

attending

Fernando Sansó (FS), C.C. Tscherning (CCT), Ole
Andersen (OA), Gerhard Beutler (GB), Denisar Blitzkow
(DB), Chris Rizos (CR), Pascal Willis (PW), Michael
Sideris (MS), Clark Wilson (CW), Bernhard Heck (BH),
Veronique Dehant (VD), Shuzo Takemoto (ST), Klaus-
Peter Schwarz (KPS), Peter Teunissen (PT), Herman
Drewes (HD)

At the meetings of the Council (July, 1,7), the following

National representatives were present

Australia (Will Featherstone), Austria (Erhard Erker),
Belgium (Bernard Ducarme), Brazil (Denisar Blitzkow),
Canada (Marcelo Santos), China (Yamin Dang),
Colombia (Laura Sanchez), Czech Republic (Petr
Holota), Denmark (Niels Andersen), Finland (Markku
Poutanen), France (Pascal Willis), Germany (Bernhard
Heck), Greece (Dimitris Arabelos), Hungary (József
Ádám), Indonesia (Hasanuddin Z. Abidin), Italy
(Susanna Zerbini), Japan (Shuzo Takamoto), Malaysia
(S. Bin Haji Aby), Netherlands (Ramon Hanssen), New
Zealand (Groeme Blick), Norway (Björn Geirr Harsson),
Poland (Jan Krynski), Portugal (João Agria Torres),
Romania (Crisan Demetresen), Russia (Petr Medvedev),
South Africa (Charles Merry), Sweden (Bo Jonsson),
Switzerland (Alain Geiger), Thailand (Chaiwat Prom-
thong), Turkey (Ali Kilicoglu), UK (Philippa Berry), USA
(David Sandwell)

During these meetings, topics concerning the activities and
administrative affairs of the International Association of

Geodesy were treated. Decisions or conclusions were
drawn as follows.

1. Finances.

The Financial Report of the IAG for the period 1st

January 1999 to 31st of December 2002 was presented
by the Secretary General C. C. Tscherning during
the IAG opening session (a copy can be found in this
issue).

In terms of IAG by-law 54 an ad-hoc Audit Committee
must be appointed by the Council to ‘‘examine all
expenditures and ensure that they were in accordance
with the proposals previously approved’’. The Audit
Committee appointed by the Council on 1th July 2003
consisted of:

Dr. Bjorn Geirr Harsson, Statens Kartverk, Norway
Dr. Jan Krynski, Institute of Geodesy and Cartography,
Poland
Ass. Prof. William Featherstone, Curtin University of
Technology, Australia

The Audit Committee performed the following functions

Examined a random selection of receipt and bank
statements of both IAG accounts (one in US dollars
and the other in Danish kroner) for the period Janu-
ary 1999 to December 2002. The final quadrennial
report and interim annual reports had been checked by
Hans Borge Nielsen, a firm of authorized public
accountants.

Checked the balances appearing in the annual and
quadrennial IAG reports

Examined expenditure to ensure conformity with the
1999–2003 budget as approved at the IUGG General
Assembly in Birmingham in July 1999.
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Made some enquiries that were clarified by C.C. Tsh-
cerning (IAG Secretary General) and Christina Pedersen
(Department of Geophysics at the University of Copen-
hagen)

The Audit Committee makes the following observations

and comments on the IAG accounts

A2.1 The previous IAG fund is now incorporated into
the IAG account in accordance with the recom-
mendation made by the IAG Council in 1999.

A2.2 The accounts were generally well presented and
all expenditure was supported by receipts and
bank statements.

A2.3 A few slight discrepancies were found between
the receipts and audited figures. The audit com-
mittee had the understanding that this was due to
Hans Borge Nielsen requiring some expenditure
to be accounted for in different line items. These
discrepancies were of the order of a few hundred
US dollars, so the Audit Committee considered
these to be insignificant in relation to the cost of a
new audit by Hans Borge Nielsen.

A2.4 During the review period, the IAG made an
operating loss of approximately USD 28,000.
This amount therefore had to be taken from the
IAG reserve, leaving reserves of USD 30,000.

A2.5 The Audit Committee found that the IAG had
over spent by approximately USD 70,000 in
relation to the budget approved in Birmingham.
However, this must be balanced against an in-
crease of approximately USD 42,000 in addi-
tional income that was not predicted in
Birmingham. This additional funding was mainly
through unforeseen grants and the sale of pub-
lications, notably the International Geoid School
notes and the EGG97 CD-ROM.

The Audit Committee makes the following recommen-

dations

A3.1 The two separate accounts (one in Danish kroner
and the other in USD) should be combined,
which will reduce some of the bank fees and
charges associated with transferring between ac-
counts and currencies.

A3.2 The IAG should consider using a firm of public
accountants that is not as expensive as the one
currently used, so as to reduce the administrative
costs associated with auditing the IAG accounts.

A3.3 The IAG should consider negotiating with the
existing bank, or find another bank, where the

fees and changes can be reduced or waived (e.g.,
some banks do not charge fees for association
accounts)

A3.4 Given the reduction of the IAG reserve during
the reporting period, it is now timely that a
modest membership fee is introduced.

A3.5 The IAG should continue to seek external fund-
ing from grants and enterprises similar to the sale
of the International Geoid School notes and the
EGG97 CD-ROM.

A3.6 The IAG should seek to build its reserve so as to
offset the operating loss made during the 1999–
2003 quadrennium.

On behalf of the IAG Council, the Audit Committee has

the following acknowledgements and thanks

A4.1 The Department of Geophysics at the University
of Copenhagen for administrative and other
support, notably the secretariat staff.

A4.2 The International Geoid Service (Polytechnic of
Milano, Italy) and the University of Hannover
for providing the International Geoid School
notes and the EGG97 CD-ROM, respectively.

2. Elections

The elections were prepared in advance due to the new
structure of IAG. The report of the Nomination committee
is included as appendix A. The elections resulted in the
following structure of the IAG.

The new Excecutive Committe is:

President: Gerhard Beutler
Vice-President: Michael Sideris
Secretary General: Carl Christian Tscherning
President of Commission 1: Herman Drewes
President of Commission 2: Christopher Jekeli
President of Commission 3: Veronique Dehant
President of Commission 4: Chris Rizos
Members at large: Luiz P. Fortes and Charles Merry
Service representatives: Ruth Neilan, Markus Rothacher
and Harald Schuh
President of the Communication and Outreach Branch
J.Adam

The following structure of IAG was established.

International Services:

The following services were either continued or established.
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International VLBI service (IVS)

Chair: Wolfgang Schlüter (Germany)
Director CB: Nancy Vandenberg (USA)

International Laser Ranging Service (ILRS)

Chair: Werner Gurtner (Switzerland)
Director CB: Mike Pearlman (USA)
Secretary: Carey Noll (USA)

International Earth Rotation and Reference System Service

(IERS)

Chair Jan Vondrák (Czech Rep.)
Director CB: Bernd Richter (Germany)

International Doris Service (IDS)

Chair: Gilles Tavernier (France)

International Gravimetric Bureau (BGI)

Director: J-P. Barriot (France)

International Geoid Service (IGeS)

President: F. Sanso (Italy)
Director: R.Barzaghi (Italy)

International Centre for Earth Tides (ICET)(Belgium)

Chair: Bernard Ducarme (Belgium)

Bureau Internation de Poids and Measure (BIPM, time

section:

Chair: Felicitas Arias (France)

Internatinal GPS Service (IGS):

Chair John Dow (Germany)
Director CB: Ruth Neilan (USA)

Permanent Service for Mean Sea level (PSMSL)

Chair: Philip Woodworth (U.K.)

International Gravity Field Service (IGFS)

Chair: Rene Forsberg (Denmark)

International Bibliographic Service for Geodesy (IGBS)

Chair: Annekathrin Korth (Germany)

Commissions:

Commission 1 (Reference Frames)

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

The commission completed its Substructure after the
IUGG meeting

Commission 2 (Gravity Field)

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

The commission completed its substructure after the
IUGG meeting

Commission 3 (Earth Rotation and Geodynamics)

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

The commission completed its substructure after the
IUGG meeting

Commission 4 (Positioning & Applications)

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

The commission completed its substructure after the
IUGG meeting

IAG project

IGGOS (IntegratedGlobalGeodetic Observing System)
President: Chris Reigber (elected by the EC)

Inter-Commission Committees

ICC of Geodetic Theory.

President P. Xu. (Japan)

The Council approved the establishment of this ICC on
Geodetic Theory.

ICC on Planetary Geodesy

The Council approved the establishment of this Inter-
Commission committee on Planetary Geodesy in the
2003–2007 timeframe, provided the finalized proposal
is approved by the EC.
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ICC on Geodetic Standards

The Council approved the establishment of this Inter-
Commission committee on Geodetic Standards in the
2003–2007 timeframe, provided the finalized proposal
is approved by the EC.

Communication and Outreach Branch.

The EC elected The Budapest University of Technol-
ogy, Hungary for hosting the Communication and
Outreach Branch (COB) of the IAG. The EC nomi-
nated József Ádám as president for the COB. The
Council elected unanimously J. Ádám as president of
the COB.

Journal of Geodesy.

The EC nominated Will Featherstone (Australia) as
new Editor in Chief of the Journal of Geodesy. Will
Featherstone replaces Peter Teunissen (The Nether-
lands).

3. Awards.

The Bomford prize

The Bomford prize 2003 was awarded to Ramon
Hanssen, Delft University of Technology, The Nether-
lands, for outstanding contribution to geodesy.
The Bomform prize and the certificate was presented to
R. Hanssen by President F. Sanso during the opening
ceremony of the General Assembly.

The Levallois Medal

The Levallois Medal was awarded to George Veis,
National Technical University of Athens, Greece in
recognition of distinguished service to the Association
and to the science of geodesy in general.
George Veis was unable to attend the General
Assembly and therefore the Levallois medal and the
certificate were presented to Dimitris Arabelos on
behalf of G. Veis by the honary president of IAG Klaus
Peter Schwarz during the opening ceremony.

4. Resolutions.

The council nominated the following members of the
Resolution Committee:
Prof. Dr. Gerhard Beutler (Chairman) (Switzerland)
Laura Sanchez (Colombia)
Dr. David Sandwell (USA)
Prof.-Dr. József Ádám (Hungary)

IUGG Resolutions

Eleven resolutions related to Geodesy and Geophysics
were presented and accepted by the council of IUGG. The
text of the resolutions can be found as a separate chapter
of this issue of the Geodesists handbook.

IAG Resolution on thanks.

The IAG has experienced two weeks of extraordinary
hospitality. We cordially thank our Japanese hosts for
providing the basis for this great IAG general assembly.

5. New IAG fellows

The IAG executive committee appointed the following
fellows of the International Association of Geodesy for an
outstanding job for IAG. The new Fellows are:

Y.Yuanxi (EC)
S. Han (1.179)
H. van der Marel (1.180)
R. Weber (1.181)
M. Stewart (1.182)
R. Scharroo (2.162)
R. Hanssen (2.183)
R. Kursinski (2.192)
P. Visser (2.193)
P. Berry (3.184)
N. Sneeuw (3.185)
C. Hwang (3.186)
W. Keller (4.187)
G. Strykowski (4.188)
C. Hwang (3.186)
A. Marchenko (SC 5)
R. Lehmann (SC3)
S. Kenyon (Arctic Gravity Project)
R. Gross (WG)
J.-P. Barriot (BGI)
D. Gambis (BdL)
J. Vondrak (IERS)
N. Vandenberg (IVS)
W. Schlueter (IVS)
E.F. Arias (TS)
B.G. Harsson (ABLOS)
C. Tiberius (JoG)
C. Brunini (JoG)
T. Schoene (2.194)
W. Gurtner (ILRS)
G. Gendt (IGS)
Carine Bruyninx (IGS/EUREF)
Susan Skone (1.180)
Leonid Vitushkin (Intercomparison of Absolute

Gravimeters)
H. Kutterer (4.190)

6. IAG scientific Assembly 2005

The IAG scientific Assembly will be held in Cairns,
Australia in early August, 2005.

7. IUGG General Assembly 2007

The IUGG General Assembly will be held in Perugia,
Italy in 2007
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Resolutions Adopted at the IUGG XXIIIrd General Assembly

Sapporo, Japan, July, 2003

Resolution 1

Geophysical seafloor observations (IAG, IAPSO, IAGA,

IASPEI)

IUGG,

Considering that:

– Measurements of the Earth’s time varying gravi-
tational field will soon be available, in particular
over the oceans, from the CHAMP and GRACE
satellite missions; and

– The gravitational field over the oceans and the
pressure at the bottom of the oceans are both
sensitive to changes in the distribution of mass
within the oceans; and

– The magnetic field over ocean areas, which is
to-day monitored by several satellites, undergoes
variations related to activity in the core, induction,
and global ocean circulation; and

– Significant improvement of seismological observa-
tions can be achieved by enhanced coverage in the
ocean basins.

Recognizing that:

– The value of assimilating data into ocean models;
and

– The importance of validating and calibrating sa-
tellite data and ocean models using in situ mea-
surements; and

– The benefits of enhanced global coverage of infor-
mation on seismic sources and earth structure.

Recommends that:

– Regional and global networks of multidisciplinary
geophysical seafloor observatories be deployed in
all ocean areas; and

– Efforts in this regard be coordinated through the
International Ocean Network Committee.

Resolution 2

Ocean Modelling:

IUGG,

Noting:

– The value of ocean models for current, future and
retrospective studies of the influence of the oceans
on the Earth’s rotation, deformation, gravitational
field, and geocenter; and

– The importance of having available models that
conserve mass and are forced by atmosphere sur-
face pressure.

Recognizing:

– The major investment in resources required to
develop, maintain, and operate the ocean models
that are used in such studies; and

– The value of assimilating data into ocean models.

Recommends that:

– Support for such modelling activities be continued,
including support for the development of forecast
ocean models that conserve mass and are forced by
surface pressure; and

Encourages:

– The continued collaboration between geodetic and
ocean modelling groups.
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Resolution 3

Integrated Global Geodetic Observing System (IGGOS)

IUGG,

Recognizing:

– The great progress made in the use of space and
terrestrial techniques for monitoring the phenom-
ena and processes in the System Earth during the
last decades; and

– The efforts made towards the integration of space
techniques in the management of observations,
data processing, evaluation, and modelling of the
observable parameters, in particular by the differ-
ent international services; and

– The urgent need to further develop and strengthen
the scientific and organizational collaboration of
geodesy within the geosciences; and

– The necessity of generation and accessibility of
consistent products for users in Earth sciences,
neighbouring disciplines and society in general.

Considering:

– That the International Association of Geodesy
(IAG) has taken an initiative towards the realiza-
tion of IUGG Resolution no.1 adopted at the 22nd

General Assembly in Birmingham 1999 by install-
ing the integrated Global Geodetic Observing
System (IGGOS).

Strongly supports:

– The establishment of the IGGOS Project within the
new IAG structure as geodesy’s contribution to the
wider field of geosciences and as the metrological
basis for the Earth observation programs within
IUGG and the international organizations men-
tioned in the 1999 Resolution no.1.

Urges That:

– Associations cooperate with the new project by
providing data, models, products, and know-how
useful for IGGOS and the benefit of geosciences;
and

– The participating in the IGGOS project by joining
the relevant components in its structure and
assisting its symposia and meetings.

Resolution 4

Adoption of the resolutions B1.1 through B1.9 of IAU

24th General Assembly, 2000

IUGG,

Noting that:

– The International Astronomical Union (IAU)
adopted the resolutions appended below at its 24th

General Assembly in Manchester, England, August
2000, concerning definition of the celestial reference
system, time scales, and Earth’s precession and
nutation; and

– The celestial reference system and the nutation-
precession model have a practical influence on
geodetic observational processing and their geo-
dynamic interpretation.

Recognising that:

– The International Earth Rotation Service (IERS), a
service jointly affiliated with the IAU and IAG has
adopted these IAU resolutions in its calculations
and publications, but continues in parallel with the
calculations in the previous system; and

– Adoption of these IAU resolutions by the IERS
has been undertaken in a way that makes a smooth
transition in geodetic time series, almanac publi-
cations, and other services relevant to practical
navigation, geodesy, and geodynamics; and

– The full operational implementation of these IAU
resolutions may require more time than originally
proposed in the resolutions.

Endorses:

– Resolutions B1.1, B1.2, B1.3, B1.4, B1.5, B1.6,
B1.7, B1.8, B1.9 of the 24th General Assembly of
the IAU; and

Recommends that:

– The IERS continues to provide users with data and
algorithms for the conventional transformations, as
well as those recommended by the IAU 24th
General Assembly, to ensure continuous operation
of astronomical and geodetic systems.
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Resolution 5

The impact of Biomass-burning aerosols on precipitation

(IAMAS, IAHS, IAPSO)

IUGG,

Considering:

– Biomass burning from agricultural practices,
household consumption and wildfires produces
substantial quantities of aerosol particles that can
increase small cloud droplet number concentration.

Realizing that:

– Higher concentrations of small cloud droplets
affect their coalescence and the formation of pre-
cipitation and thus the water supply.

Welcoming:

– The recognition of the potential effect of all aerosol
sources on precipitation by Congress XIV of the
World Meteorological Organization, WMO, in
May 2003 and its projected actions focused on
biomass burning plumes.

Urges:

– The scientific community to undertake systematic
studies of the impact of biomass burning aerosol on
precipitation formation on all scales. Feedback
effects on climate as well as the competing effects of
industrial fine particle aerosols and natural coarse
particle aerosols such as sea salt and soil dust
should be included.

Recommends that:

– A body be established to undertake an interna-
tional program of study and assessment of the rain
related effects of biomass burning in collaboration
with WMO and other international organizations;
and

– This body creates a mechanism to assemble the
scientific evidence needed to lay the groundwork
for a UN sponsored conference on pollution effects
on precipitation and hence water supply; and

– This body reports in the IUGG Newsletters and the
GA in 2007 on the steps taken and the progress
made.

Resolution 6

Data access under the Comprehensive Nuclear Test Ban

Treaty

IUGG,

Recognising that:

– Free, open, international exchange of data has been
the basis of advances in seismology and related
sciences; and

– The International Monitoring System for the
Comprehensive Nuclear Test Ban Treaty (CTBT)
provides a significant global network of seismic,
infrasound and hydroacoustic sensors; and

– Article IV Section A.10 of the Comprehensive
Nuclear Test Ban Treaty states that ‘‘The provision
of this Treaty shall not be interpreted as restricting
the international exchange for scientific purposes’’;
and

– The Federation of Digital Seismographic Networks
(FDSN) is prepared to accept and disseminate
waveform and parametric data to the scientific
community.

Resolves that:

– The Preparatory Commission for the CTBT orga-
nization be requested to set in place mechanisms
for open scientific access to waveform and para-
metric data from the International Data Centre
with minimal delay. In the case of recognized
emergencies due to natural catastrophic events,
data should be available in near real time.
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Resolution 7

Monitoring the Earth with Synthetic Aperture Radar

IUGG,

Recognizing that:

– We are approaching the 50th anniversary of the
International Geophysical Year which was the
dawn of international co-operation in exploration
of the Earth from space; and

– The new technology of Synthetic Aperture Radar
Interferometry (InSAR) offers a unique view of
surface displacements due to earthquakes, volca-
noes, ground water withdrawal, ice streams and
flood water levels that are indicators of natural and
anthropogenic changes of interest to society and
science; and

– Our host country of Japan has shared its InSAR
data with all scientists and thus is a role model for
other countries.

Noting:

– With concern that this technology has important
military uses and commercial applications and is
thus prone to restrictions.

Recommends:

– The open access to all InSAR data; and
– That space agencies allow unrestricted data sharing

among scientists; and
– The integration of InSAR observations with other

geodetic systems; and
– The co-ordination of InSAR space and ground

systems of member countries for optimal scientific
utilization of these assets for the benefit of society.

Resolution 8

MST/IS Radar in Antarctica

IUGG,

Considering that:

– Planetary waves, atmospheric tides and gravity
waves play a key role in the dynamics of the polar
middle atmosphere, including the formation and
termination of ozone holes and coupling between
the lower and upper atmospheres; and

– Our limited knowledge of the physics of clouds that
occur only in the polar stratosphere and meso-
sphere and which are important for monitoring
natural and anthropogenic effects on climate; and

– Mesosphere-Stratosphere-Troposphere / Incoher-
ent Scatter (MST/IS) radars are the only observa-
tional tools capable of quantitative studies of the
dynamics of the atmosphere from the troposphere
to the ionosphere; and

– The orographic forcing of waves is different be-
tween the hemispheres and that the different sepa-
ration between the geographic and geomagnetic
poles means that the impact of the dynamics of the
middle and upper atmospheres will be different
between hemispheres; and

– Substantial solar wind energy enters through the
magnetosphere into the polar ionosphere and
excites aurora, strong currents, winds and waves
through plasma-neutral coupling; and

– Combined incoherent scatter / MST radar obser-
vations at conjugate points in the polar regions
provide an unparalleled tool to study these complex
processes.

Noting that:

– There are no MST/IS radar systems in the entire
Antarctic region, which leaves a major gap in the
global radar network.

Recommends that:

– MST/IS radars be established at the earliest
opportunity in the Antarctic region in order to fill
this gap and provide invaluable information to the
scientific community.
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Resolution 9

Release of Airborne & Marine Magnetic Data

IUGG,

Considering:

– The importance of magnetic anomaly mapping for
global geological and tectonic interpretation.

Noting:

– The existence of numerous sets of low-level air-
borne and marine magnetic anomaly data, and the
rapid progress made in storing and compiling such
data; and

– That many data sets remain classified or confiden-
tial, even after most have outlived their original
purpose; and

– That the situation has not significantly improved
following IAGA resolution 3 of 1997.

Recommends that:

– The custodians of such data sets develop suitable
mechanisms to release them into the public domain
as soon as possible.

Resolution 10

Inter-operability and Protection of Global Navigation

Satellite System signals

IUGG,

Noting:

– The extensive use of the Global Positioning System
(GPS) over the past decade and incredible potential
of combining multiple Global Navigations Satellite
Systems (GNSS), anticipated by the addition of
European GNSS Galileo; and

– The broad user base of the GPS/GNSS system
within IUGG and sister organizations as a tool for
science, multidisciplinary applications and societal
benefits.

Recognizes:

– The need to foster and protect GNSS system.

Recommends that:

– GNSS providers are strongly encouraged to coop-
erate and coordinate closely to

– Ensure inter-operability and compatibility in
developing, deploying and operating the systems
now and in the future.

– Maximize common frequencies and signals.

– Scientists in IUGG and sister organizations are
encouraged to engage in continual activities to
protect the signal and spectrum of collective GNSS,
to secure long-term availability of these satellite
signals.
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Resolution 11

Courtesy Resolution

The International Union of Geodesy and Geophysics
Gratefully records its appreciation for the organization,
arrangements made, and generous financial support for
the XXIII General Assembly. IUGG particularly
acknowledges the gracious presence of their majesties the
Emperor and the Empress of Japan for their warm wel-

come and message they extended to all participants and
for their informal interaction with delegates from around
the world. On behalf of all participants, the Council ex-
presses its warm thanks to the Japanese National Com-
mittee for IUGG, to the Science Council of Japan and 16
Japanese geophysical societies, to the Japan Marine Sci-
ence and Technology Center, to the Local Organizing
Committee, to the Program Committee, and to all others
involved in making the XXIII General Assembly a success
and an enjoyable meeting in Sapporo.
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IAG Statutes

As adopted by the IAG Council, Sept. 8, 2001
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1 The International Association of Geodesy

The International Association of Geodesy, hereafter
called the Association or the IAG, is a constituent Asso-
ciation of the International Union of Geodesy and Geo-
physics, hereafter called the Union or IUGG, and is
subject to the Statutes and Bylaws of the Union as well as
to these Statutes.

2 Mission Statement

The Mission of the Association is the advancement of
geodesy, an earth science that includes the study of the
planets and their satellites. The IAG implements its mis-
sion by advancing geodetic theory through research and
teaching, by collecting, analyzing, and modeling obser-
vational data, by stimulating technological development
and by providing a consistent representation of the figure,
rotation, and gravity field of the earth and planets and
their temporal variations.

3 Objectives

The IAG shall pursue the following objectives to
achieve its mission:

1. Study, at the highest possible level of accuracy, all
geodetic problems related to the following:

i. Definition, establishment, and maintenance of
global and regional reference systems for interdis-
ciplinary use.

ii. Rotation of the Earth and Planets.
iii. Positioning and deformation studies.
iv. Gravity field determination.
v. Ocean and sea level.
vi. Time transfer.
vii.Signal propagation through the planets’ atmo-

spheres.
2. Support the maintenance of geodetic reference systems

for continuous, long-term observations and archival
of results.

3. Provide observational and processed data, standards,
methodologies, and models in a form that ensures
the broadest possible range of research and appli-
cation.

4. Stimulate development and take advantage of emerg-
ing space and other technologies to increase the res-
olution and accuracy of geodetic data and products in
order to advance geodetic and interdisciplinary re-
search.

5. Initiate, coordinate, and promote international coop-
eration and knowledge exchange through symposia,
workshops, summer schools, training courses, publi-
cations, and other means of communication.

6. Foster the development of geodetic activities and
infrastructure in all regions of the world, taking into
consideration the specific situation of developing
countries.

7. Collaborate with the international science and engi-
neering community in supporting the application of
geodetic theory and techniques and the interpretation
of results.

8. Cooperate with national and international agen-
cies in establishing research goals, missions, and
projects.

4 Structure

The Association’s structure shall comprise of a small
number of components: Commissions, Services, IAG
Projects and a Communication and Outreach Branch.
Sub-components, such as Sub-commissions, Commission
Projects, Inter-commission Committees, and Study
Groups may be formed as provided for in the Bylaws.
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5 Administration

The administration of the IAG comprises of the Gen-
eral Assembly, the Council, the Bureau and the Executive
Committee.

5.1 Membership

of the IAG shall comprise of countries and individuals.

Any member country of the IUGG shall be regarded as a
National Member of the IAG and may, through its
adhering body, appoint a National Delegate to the Asso-
ciation. National Delegates represent their countries in
IAG Council meetings and act as correspondents for their
countries between General Assemblies.

Individual scientists may become Members, Candidate

members, or Fellows as provided for in the Bylaws.

5.2 General Assembly

The IAG General Assembly, shall consist of the fellows,
members and candidate members.

5.3 Council

Responsibility for the direction of the Association affairs
shall be vested in the Council. Decisions of the Council
shall be reported to the General Assembly. In the case that
the majority of those present at a General Assembly
meeting disagree with the decisions of the Council, the
Council shall reconsider the question, and make a deci-
sion, which shall be final.

5.3a Constitution

The Council consists of the National Delegates, for-
mally accredited by the adhering body of the member
countries, on the basis of one delegate per country.
The delegates must have participated in IAG activities.
The President of the Association shall preside over the
Council meetings, without vote, except in the case of a
tie as provided in Article 5.3b f) hereafter.

5.3b Voting in the Council

Voting in the council shall follow the following rules:

a. Each National Delegate may represent only one
member country. A member country which is not
represented at a Council meeting may vote by corre-
spondence on any specific question, provided that the
matter has been clearly defined on the final agenda
distributed in advance, and that the discussion there-
on has not produced any significant new consider-
ations or change in its substance, and that the said vote
has been received by the President prior to the voting.

b. In order that the deliberations of the Council shall
be valid, the number of National Delegates present
must be at least half of the member countries
represented at the General Assembly of the IUGG.
If the meeting is not held at the same time as an

IUGG General Assembly, the number present at the
most resent IUGG Assembly is used.

c. On questions not involving matters of finance, the
voting in Council shall be by member countries, each
having one vote, provided that its IUGG subscrip-
tions shall have been paid up to the end of the cal-
endar year preceding the voting.

d. On questions involving finance, the voting in
Council shall be by member countries, with the same
provision that a voting country shall have paid its
IUGG subscriptions up to the end of the calendar
year preceding the voting in Council. The number of
votes allotted to each member country shall then be
equal to the number of its category of membership
as defined by the IUGG.

e. Before a vote in a Council meeting, the President
shall decide whether or not the matter under con-
sideration is financial in character and whether the
procedure of voting by correspondence applies.

f. Decisions of the Council shall be taken by a simple
majority,exceptasotherwisespecifiedintheseStatutes.
If a tie should occur in a Council vote, the President
shall cast the decisive vote. Simple and two-thirds
majorities are determined by the proportion of affir-
mative votes to the sum of all votes (affirmative, nega-
tive and abstention). Blank and invalid ballots and
votes not cast by delegates present are counted as
abstentions.

g. Except as otherwise provided in the Statutes or By-
laws, meetings of the Council as well as those of
other IAG administrative bodies shall be conducted
according to Robert’s Rules of Order.

5.4 The Bureau and the Executive committee

Between meetings of the Council, the direction of the
affairs of the Association shall be vested in the Bureau and
the Executive Committee, the respective composition and
responsibilities of which are defined hereafter.

5.4a The Bureau
The Bureau of the Association shall consist of the
President, the Vice-President, and the Secretary Gen-
eral, all of whom shall be elected by the Council. The
duties of the Bureau shall be to administer the affairs of
the Association in accordance with these Statutes and
Bylaws and with the decisions of the Council and the
Executive Committee. No member of the Bureau of the
Association shall serve as a delegate of a country.

5.4b The Executive Committee
The executive committee shall consist of the Bureau, the
immediate Past President, the Presidents of the Com-
missions, three representatives of the Services, the
President of the Communication and Outreach Branch,
and two Members-at-Large to improve geographical
and organizational balance.

Presidents of the Inter-commission Committees, Chairs
of the IAG Projects and the Assistant Secretaries shall
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attend any meeting of the Executive Committee, with
voice but without vote.

The Past Presidents and past Secretary Generals may
attend any meeting of the executive committee, with voice
but without vote.

The duties of the Executive Committee shall be to
further the objectives of the Association through effective
coordination and through the formulation of general
policies.

The members of the Executive Committee shall attend
meetings of the Council, with voice but without vote.

6 Changing the Statutes and Bylaws

Changes in the statutes and bylaws shall be made as
follows:

a. The Association shall review the Statutes and Bylaws
to ensure an up-to-date structure of its scientific
organization every eight years. To achieve this goal a
Review Committee will be appointed by the Executive

Committee at its first meeting after the General
Assembly in periods where a review must be per-
formed. Proposals for a change of any article of these
Statutes must reach the Secretary General at least six
months before the announced date of the Council
meeting at which it is to be considered. The Secretary
General shall notify all member countries of any
proposed change at least four months before the an-
nounced date of the Council meeting.

b. The Statutes may not be modified except by the ap-
proval of a two-thirds majority of votes cast at a
Council meeting, and shall come into force at the close
of the meeting.

c. The Council shall have the power to adopt Bylaws
within the framework of the Statutes.

d. The Bylaws may be modified by a simple majority of
votes cast at a Council meeting, and shall come into
force at the close of the meeting.

7 Dissolution of the Association

In the event of the dissolution of the association, its
assets shall be ceded to the IUGG.
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IAG Bylaws

As adopted by the IAG Council, Sept. 8, 2001
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1 Structure

The scientific work of the Association is performed
within a component-structure consisting of Commissions,
Services, the Communication and Outreach Branch, and
IAG Projects, hereafter called the Association-compo-
nents or components. The Council decides the respective
responsibilities of these components on recommendation
of the Executive Committee. Because of the complex inter-
relations among various activities of the Association,
interaction between the individual components is implied.

The list of all components and sub-components shall be
published in the Geodesist’s Handbook after each General
Assembly.

The Association may also participate in joint bodies of
the IUGG and other scientific organizations, especially
those belonging to the International Council for Science
(ICSU). These bodies shall be administered according to
their specific rules. Their relationship with the Association
will be placed under the responsibility of either the IAG
Executive Committee or a specific Association compo-
nent, and handled by the IAG representatives.

1.1 Responsibilities

The components are led by Component Steering Com-
mittees under the leadership of presidents/chairs. Their
responsibilities shall be as follows:

The Component Presidents are responsible for the scientific
development within the interest of the component. They
shall coordinate the work of the bodies assigned to the
component (sub-components), and keep the officers of the
component as well as the Bureau informed of the com-
ponent’s activities, on an annual basis. Sub-components
are treated later in the Bylaws.

The reports of the sub-components (if any) should
reach the President of the relevant component two months
before each General Assembly, if not otherwise stated.
These reports and the reports of the components are
published in the ‘‘Travaux de l’Association Internationale
de Géodésie’’.

The President shall receive suggestions for new sub-
components, and suggestions for continuation of existing
ones, shall coordinate them and transmit recommenda-
tions to the IAG Executive Committee.

The Component Steering Committee shall meet at least
once per year and at least once during each General
Assembly. At the General Assembly, at the IAG Scientific
meeting or on some other appropriate occasion, the
Committee shall review the activities of the bodies as-
signed to the component over the past period, and for
those which will be recommended for continuation, review
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their programs for the forthcoming period. The constitu-
tion of the Component Steering Committees is described
later in the Bylaws.

The Central Bureau should receive copies of all rele-
vant correspondence of components and sub-components
of the Association.

Components as well as the sub-components are free to
hold scientific meetings. Scientific symposia are subject to
the approval procedure of the IAG Executive Committee.
A scientific symposium has to be sponsored by one or
more component or sub-component.

1.2 Commissions

Commissions shall promote the advancement of science,
technology and international cooperation in their field.
They establish the necessary links with sister disciplines
and with the relevant Services. Commissions shall repre-
sent the Association in all scientific domains related to
their field of geodesy.

The Commissions are one of the main components of
the IAG structure. In addition to their main tasks they are
also responsible for their sub-components: the Sub-com-
missions, Commission-Projects, Study-Groups, and Joint
Sub-components.

1.2a List of Commissions

There are at present four commissions which are listed
below with their main topics/tasks indicated:

Commission 1: Reference Frames

a. Establishment, maintenance, improvement of the
geodetic reference frames.

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

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

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

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

Commission 2: Gravity Field

a. Terrestrial, marine, and airborne gravimetry.
b. Satellite gravity field observations.
c. Gravity field modeling.
d. Time-variable gravity field.
e. Geoid determination.
f. Satellite orbit modeling and determination.

Commission 3: Earth Rotation and Geodynamics

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

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

rebound, loading).

Commission 4: Positioning and Applications.

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

b. Navigation and guidance of platforms.
c. Interferometric laser and radar applications (e.g.,

Synthetic Aperture Radar).
d. Applications of geodetic positioning using three

dimensional geodetic networks (passive and active
networks), including monitoring of deformations.

e. Applications of geodesy to engineering.
f. Atmospheric investigations using space geodetic

techniques.

Each Commission shall have a Steering Committee,
with a maximum of twelve voting members, which shall
define the appropriate sub-structure of the Commission,
which may consists of the following components:

a. Sub-commissions.
b. Study Groups.
c. Commission Projects.

Sub-commissions and Commission Projects are long-
term components, Study Groups are of a short-term
nature (maximum of four years). The IAG Executive
Committee shall approve the structure and changes to the
structure of the Commission.

The Commission Steering Committee shall be set up at
each General Assembly, following the election of the
Association officers. It shall be composed of the following
membership:

a. President elected by the Council.
b. Vice-president appointed by the IAG Executive

Committee.
c. Chairs of the long-term components.
d. Up to three representatives of the Services relevant to

the work of the Commission.
e. Up to two Members-at-Large to balance geographical

and member country representation.

Commission Presidents and Vice-presidents shall serve
in general for one four-year period. Re-elections are pos-
sible in exceptional cases. The representatives of the ser-
vices are appointed by the services.

The Commission President and Vice-president appoint
the Members-at-Large and the chairs of the long-term
components within two months following the General
Assembly. The IAG Executive Committee shall approve
the appointments. Members-at-Large are appointed for a
four-year period without reappointment.

709



The Commission Steering Committee is responsible
for maintaining IAG activities in its domain, between
and at the General Assemblies. This includes the fol-
lowing:

a. Review the Commission’s field of interests and
objectives.

b. Liaison with the other IAG commissions, the Inter-
commission Committees, and with similar organiza-
tions outside the IAG, as appropriate.

c. Foster active participation of young geodesists and
geodesists from under-represented countries.

d. Coordinate and review the work of its components
and report at the time of the Scientific Assembly to the
Executive Committee on the progress and perfor-
mance of the components.

e. Organize Commission and interdisciplinary symposia
and/or sessions at major geodesy related international
meetings.

f. Maintain a commission web page and e-mail service.
g. Nominate up to three editors for the Journal of

Geodesy.
The Commission Steering Committee shall meet at

least once per year.

1.2b Sub-Commissions

Sub-commissions deal with long-term issues/topics in the
field of the Commission. They are established for long
time periods (typically several four-year cycles). The
Commission Steering Committee before each General
Assembly shall regularly review their work and the need
for their continuation.

A Sub-commission shall be set up for topics where the
Commission claims to play a leading or coordinating role.
Each Commission shall contain a reasonably small num-
ber of Sub-commissions.

Guidelines for the establishment of Sub-commissions
are established by the Executive Committee and published
in the Geodesist’s Handbook.

1.2c Commission Projects

Commission projects may be established when a new sci-
entific method or a new technique is being developed, or
when it seems appropriate to apply an existing technique
to a specific geographic area where international collab-
oration is required.

Commissions shall establish only a reasonably small
number of Commission Projects. They should be viewed
as flagships for the Commission.

The Commission Project is initially established for four
years, and it may be extended for another four-year per-
iod, subject to a successful review.

Commission Projects are established and terminated by
the IAG Executive Committee upon recommendation
from the Commission.

Guidelines for the establishment of Commission Pro-
jects are established by the Executive Committee and
published in the Geodesist’s Handbook.

1.2d Study Groups

Study groups address clearly defined well-focused scien-
tific topics of limited scope within the field of the Com-
mission over a limited time period of maximum four years.

Study Groups may be set up at any time by the Com-
mission Steering Committee upon recommendation of one
or more members or by individual scientists at one of the
committee’s regular meetings. Approval by the IAG
Executive Committee is required for the establishment or
termination of a Study Group. Guidelines for the estab-
lishment of Study-Groups are established by the Executive
Committee and published in the Geodesist’s Handbook.

The Chair of a Study Group is responsible for initiating
and directing its work and appointing its members. Study
Group membership should be balanced so as to reflect
international cooperation in its subject and shall be lim-
ited to a number not exceeding 20. Corresponding mem-
bers maybe selected.

The Chair of each Study Group shall issue a brief
description of the work to be performed and a list of
members, to be published in the Geodesist’s Handbook
after each General Assembly.

To assist communication and cooperation within each
Study Group, its members and the commission steering
committee should be kept informed, on an annual basis,
of results achieved and of outstanding problems.

1.2e Joint sub-commissions
Commissions are encouraged to establish interdisciplinary
joint sub-commissions, study groups and projects. in topics
involving more than one Commission. They are also
encouraged to set up joint Commission Projects and/or
Study Groups with the appropriate services. A lead-
Commission shall be specified for such undertakings.
Coordination amongst Commissions is the responsibility
of the IAG Executive Committee.

1.3 Services
Services are part of the Association’s work and generate
products, using their ownobservations and/or observations
of other services, relevant for geodesy and for other sciences
and applications. Accuracy and robustness of products,
quality control, timeliness, and state of the art quality are
the essential aspects of the Services.
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Such a Service shall set up its Terms of Reference as
appropriate to accomplish its mission. Each Service works
autonomously. However, at least one official IAG repre-
sentative shall be a voting member of the Service’s
directing/governing board, and the IAG Executive Com-
mittee shall approve its Terms of Reference.

Services shall collaborate on a scientific basis with the
Commissions, establish joint Service / Commission Pro-
jects, and help compile the Commissions’ list of themes for
Study Groups.

Services are linked to at least one of the Commissions
and may be also linked to other scientific organizations,
such as the International Astronomical Union (IAU) or
the Federation of Astronomical and Geophysical data
analysis Services (FAGS).

Services represent the Association in all domains
related to the services’ products.

At the present time the Association related Services are
the following:

a. International GPS Service
b. International VLBI Service
c. International Laser Ranging Service
d. International Gravimetric Bureau
e. International Geoid Service
f. International Center for Earth Tides
g. International Earth Rotation Service
h. Permanent Service for Mean Sea Level
i. Time Section of the International Bureau of Weights

and Measures

The Services shall have a total of three representatives
in the IAG Executive Committee. They represent the
interests of all services. Their election procedure is defined
in Art.2.8 c).

1.4 IAG Projects

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:

a. The project chair appointed by the IAG Executive
Committee

b. One member from each Commission appointed by the
Commissions’ Steering Committees

c. Two Members-at-Large proposed by the members of
the Project Steering Committee and approved by the
IAG Executive Committee

d. Chairs of the IAG Project sub-groups (if any)

Guidelines for the establishment of IAG Projects are
established by the Executive Committee and published in
the Geodesist’s Handbook.

1.5 Communication and Outreach Branch

The Communication and Outreach Branch provides the
Association with communication, educational/public
information and outreach links to the membership, to
other scientific Associations and to the world as a whole.

1.5a Responsibilities

The responsibilities of the Communication and Outreach
Branch shall include the following tasks:

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

b. Publications (newsletters).
c. Membership development.
d. General information service and outreach.

The Communication and Outreach Branch may also
assist the IAG Central Bureau, see 2.7, in the following
tasks:

a. Maintenance of the IAG Web page.
b. Setting up Association schools.
c. Setting up meetings and conferences.
d. Maintaining the Bibliographic Service.

The Communication and Outreach Branch has a
steering committee, the president of which is elected by the
Council.

The IAG Executive Committee establishes the Branch
on a long-term basis. Based on a Call for Participation,
the responding organization(s) and the IAG Executive
Committee shall negotiate the Terms of Reference and
other conditions.

The General Secretary and the Editor-in-Chief of the
Journal of Geodesy shall be ex-officio members of the
Branch Steering Committee.

1.5b IAG Publications

The IAG publications include the Journal of Geodesy, the
IAG Newsletter, the Geodesist’s Handbook, the ‘‘Travaux
de l’Association Internationale de Géodésie,’’, IAG Spe-
cial Publications, and the IAG Symposia series.

The Association’s journal is the Journal of Geodesy,
hereinafter referred to as the journal. The journal is pub-
lished monthly through an agreement between the Associ-
ation and a publishing company, or by other arrangement
approved by the Executive Committee. The terms of any
agreement for publication of the journal shall be negotiated
by the President and ratified by the Executive Committee.

The journal publishes peer-reviewed papers, covering
the whole range of geodesy, including applications.
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There shall be one Editor-in-Chief for the journal,
hereinafter referred to as the Editor. An Assistant Editor-
in-Chief may assist the Editor. The Editor shall be advised
and assisted by a Board of Editors, hereinafter referred to
as the Board. To ensure broad expertise, each of the
Commissions may nominate up to three members of the
journal’s editorial board.

The Editor shall be responsible for the scientific content
of the journal. The Editor shall make the final decision on
whether a refereed scientific manuscript is accepted for
publication. The Editor shall keep the Executive Com-
mittee informed of the activities and status of operations
of the journal.

At the time of each General Assembly (GA), the Editor
shall, in consultation and agreement with the Bureau and
after consideration of suggestions from the geodetic
community, recommend candidates for membership on
the new Board of Editors, which is to hold office for the
next period. This list of candidates shall be published on
the IAG web site at least two months in advance of the
General Assembly. During the assembly, the current
Board shall nominate the members of the new Board from
those recommended. After taking office, the new Board
shall nominate one, or more, Editors(s) for the next per-
iod. The Executive Committee shall approve the nomi-
nation of the Editor(s) and concurrence with the publisher
will be sought. The Editor and the members of the Board,
shall each hold office for one period, but may be eligible to
be re-elected for one further period.

The IAG Newsletter is under the editorial responsibility
of the Communication and Outreach Branch. It is to be
published and distributed both in paper form and elec-
tronically.

After each General Assembly, a special issue of the
Journal of Geodesy shall be published under the name of
‘‘The Geodesist’s Handbook’’. This issue provides the ac-
tual information on the Association, including the reports
of the President and Secretary General presented at the
previous General Assembly, the resolutions taken at that
assembly, and the Association structure for the running
period, as well as relevant scientific information.

After each General Assembly, a collection of the re-
ports by the Association components shall be published in
the ‘‘Travaux de l’Association Internationale de Géodésie’’.
This publication is supplied free of charge to the officers of
the Association and to the adhering body of each member
country.

Proceedings of IAG symposia may be published in
the IAG Symposia Series. The series editor is the Pres-
ident of the Association, with the symposia convenors
acting as volume editors. All manuscripts are subject to
a refereeing process, and the volume editor shall make

the final decision on whether a manuscript is accepted
for publication.

At every General Assembly each member country is
encouraged to supply either an adequate number of copies
of its National Report on geodetic work done since the
previous General Assembly in hard copy or a digital copy
of its national report to be placed on the IAG web site.
These National Reports, as far as available, are distrib-
uted by the Central Bureau of the Association in the same
manner as the ‘‘Travaux de l’Association Internationale
de Géodésie’’.

1.6 Inter-Commission Committees
Inter-Commission Committees shall handle well-defined,
important and permanent tasks involving all commissions.
Each Inter-commission Committee shall have a steering
committee consisting of the following membership:

a. President appointed by the IAG Executive Committee.
b. Vice-president appointed by the IAG Executive

Committee.
c. One representative from each Commission

The terms of reference for each Inter-commission
Committee shall be developed by a planning group ap-
pointed 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.

2 Administration

The Administration of the IAG is handled by the Mem-
bership, the General Assembly, the Council, the Executive
Committee, the Bureau, and the Assistant and Assembly
Secretaries.

2.1 Membership
Membership of the Association consists of Countries,
Candidate Members, Individual Members and Fellows.

The IAG Executive Committee, upon the recommen-
dation of the Secretary General accepts individuals as
Members. Applications for individual membership are
made to the Bureau. Benefits of individual membership
include:

a. Substantial reduction on the individual subscription
rate to the Journal of Geodesy.

b. The right to participate in the IAG election process
both as a nominator and a nominee (provided IUGG
laws are observed).

c. Application to become a member of the IAG Com-
mission of choice.

d. Reduction of the registration fee for IAG meetings (as
defined by the by-laws 3.2, 3.3)

The Executive Committee sets the suggested member-
ship fee per annum. Donations in addition to this amount
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will be used for the IAG Fund in support of young sci-
entists. Discounts and in some instances full remission can
be obtained by application. Membership is terminated if
the membership fee is not paid or if an application for
discount or full remission has not been received one year
after the fee was due.

Past officers of the Association shall be eligible for
appointment as Fellows and shall be invited to become
such. The IAG Executive Committee makes these
appointments.

Persons elected as officers of the Association, or nom-
inated as members of its components, shall automatically
become Candidate Members at the next General Assem-
bly.

Persons from member countries who apply, indicating
previous participation in Association activities, or pro-
viding a recommendation from their national adhering
body or a recommendation from an officer or a Fellow of
the Association, shall be eligible to become Candidate
Members upon recommendation by the Bureau.

2.2 General Assemblies

The Association shall hold its own general assemblies in
conjunction with the ordinary General Assemblies of the
IUGG, at the same time and in the same country. In
addition the Association may hold Scientific Assemblies,
independently of IUGG, generally mid-way between the
ordinary General Assemblies.

Before any General Assembly, the Bureau of the
Association prepares detailed agendas for the Council.
Executive Committee, the opening and the closing ses-
sions. As far as the scientific work is concerned, the
Executive Committee draws up the agenda. This agenda
is sent to the member countries and to all the officers of
the Association so as to reach them at least two months
prior to the assembly. In principle, only matters on the
agenda may be considered during the sessions, unless a
decision to do otherwise is passed by a two-thirds
majority in the Council concerning the agenda of the
council, or in the Executive committee concerning the
scientific program.

At each General Assembly, the President shall present
a detailed report on the scientific work of the Association
during his/her tenure. The Secretary General shall present
a detailed report on the administrative work and on the
finances of the Association for the same period. They both
should submit proposals regarding work to be undertaken
during the coming period, within the limits of expected
resources. These reports are published in ‘‘The Geodesist’s
Handbook’’.

Joint Symposia covering topics interesting two or more
Associations within the Union may be arranged.

At each ordinary General Assembly, the work of each
Commission, each Service, the Communication and Out-
reach Branch, and each IAG Project shall be reported by
its President / Chair. IAG Representatives report to the
Executive Committee.

A screening committee will be set up by the IAG
President, in due time, to decide about the acceptance of
scientific papers for presentation at the General Assem-
blies. The committee shall consist of one member of the
Bureau and the Presidents of Commissions, Chairs of the
Services and IAG Projects.

Individual authors are responsible for the reproduction
of their scientific papers. The Central Bureau prior to the
meeting distributes these papers to the delegates where
they are presented. They may be published in the IAG
Symposia Proceedings or in the Journal of Geodesy,
subject to its editorial policy, or on computer disks or on
the Association’s web site.

2.3 The Council

The council, in general, shall have the following duties:

a. Examine questions of general scientific policy or
administration, and propose actions deemed necessary.

b. Elect the members of the Bureau and of the Executive
Committee, and the Presidents of Commissions.

c. Receive reports from the Secretary General and con-
sider for approval the decisions or actions taken by the
Bureau and the Executive Committee since the last
Council meeting.

d. Appoint the three members of the ad hoc committee
created for examining the finances of the Association,
consider its recommendations and adopt the final
budget.

e. Consider proposals for changes in the Statutes and
Bylaws.

f. Decide on the venue of scientific assemblies.
g. Approve the extablishment of Inter-Commission

Committees and IAG Projects.
h. The President of the Association convenes the Coun-

cil. It shall meet at least once during each General
Assembly, and may be convened at other times, nor-
mally coinciding with and IAG scientific assembly.

2.4 The IAG Executive Committee

The IAG Executive Committee, in general, shall have the
following duties:

a. Initiate actions and issue guidelines, as required, to
guide the Association towards the achievement of its
scientific objectives.

b. Fill vacancies occurring between General Assemblies,
in accordance with the present Statutes and Bylaws.

c. Set up and dissolve Association components and
approve their internal structure.
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d. Make recommendations to the Council on matters of
general policy of the Association and on the imple-
mentation of its objectives.

e. Appoint Fellows of the Association, upon the rec-
ommendation of the Bureau.

f. Accept individuals as Members of the Association.
g. Appoint planning groups for Inter-commission Com-

mittees and IAG Projects.
h. Establish Inter-commission Committees and IAG

Projects.
i. Appoint an IAG Review Committee every eight years.
j. Appoint the Assistant Secretaries of the Association.
k. Confirm the links between Commissions and Services.
l. Adopt the suggested membership fee
m. Appoint the Vice-president of commissions.
n. Appoint representatives to external bodies.

In addition, the Executive Committee has the right to
establish a fund (IAG Fund) for supporting specific IAG
activities as defined in the IAG Fund Rules, to be pub-
lished in the Geodesist’s Handbook. The fund is under
the direct responsibility of the President; the fund’s
resources are administered by the Secretary General.

The Executive Committee may also establish awards

for outstanding contributions to geodesy and distin-
guished service to the Association. The rules for the
awards are published in the Geodesist’s Handbook.

The President of the Association convenes the Execu-
tive Committee. It shall meet at General Assemblies and
its members are expected to attend the meetings of the
Council, with voice but without vote. It shall also meet
normally at least once a year, especially one year before
the General Assembly, in order to prepare the scientific
agenda and the timetable of the next General Assembly.

At a meeting of the Executive Committee, no member
may be represented by any other person, except a Presi-
dent of Commission who may be represented by the Vice-
President. In order that the deliberations of the Executive
Committee shall be valid, at least half of its members must
be present or represented.

The agenda for each meeting of the Executive Com-
mittee shall be prepared by the Bureau and sent to the
members at least three months prior to the meeting.

2.5 The Bureau

The Bureau, in general, shall have the following duties:

a. Draw up the agenda of the meetings of the Council
and Executive Committee.

b. Ensure the adequate administration of the Associa-
tion. It shall normally meet before each meeting of the
Executive Committee.

c. Receive applications for individual memberships.
d. Recommend to the Executive Committee Candidate

Members, individual Members, and Fellows.

2.5a The President

The President of the Association, in general, shall have the
following duties:

a. Provide general leadership for the Association in all
matters.

b. Convene and preside over the General Assembly and
over all meetings of the Council, Executive Committee
and Bureau.

c. Represent the Association in its dealing with national
or international organizations or institutions.

d. Submit a report to the General Assembly on the
scientific work of the Association during his/her
tenure.

2.5b The Vice President

The Vice President shall act as the President whenever the
President is not present or is unable to perform any of the
President’s duties, and shall perform such tasks as may be
assigned by the President, the Executive Committee or the
Council.

2.5c The Secretary General

The Secretary General shall have the following duties:

a. Serve as secretary of the General Assembly, the
Council, the Executive Committee and the Bureau;
arrange for meetings of these bodies, distribute
promptly the agenda and prepare and distribute the
minutes of all their meetings.

b. Director of the Central Bureau.
c. Manage the affairs of the Association, attend to cor-

respondence, and preserve the records.
d. Circulate all appropriate information related to the

Association.
e. Prepare the reports of the Association’s activities.
f. Perform such other duties as may be assigned to him

by the Bureau.

2.6 Assistant Secretaries

The Secretary General is also assisted by a small number
of assistant secretaries, one of whom is located in the same
office as the Secretary General. The function of the Sec-
retary General and the Assistant Secretaries are unpaid
and only expenses incurred in connection with them are
repayable.

Assembly Secretaries shall be appointed by the
Council on the recommendation of the adhering body
of the country in which the next Ordinary or Scientific
Assembly will take place. In cooperation with the Bu-
reau, the Assembly Secretary has responsibility for
liaison with the organizers working on the preparation
of the Assembly.
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2.7 Central Bureau
To assist the Secretary General, the Association establishes
the Central Bureau, after invitation from a host country.

2.8 Elections
Elections shall take place by mail vote before each Gen-
eral Assembly and should be completed one month before
the assembly.

a. The President of the Association, after taking advice
from the Executive Committee, shall appoint a
Nominating Committee consisting of a Chair and
three other members. The Nominating Committee,
after taking advice from the adhering bodies of the
member countries, officers, fellows, and members of
the Association, shall normally propose at least two
candidates for each position to be filled by election in
the Council. Candidates shall be asked to signify their
acceptance of nomination and to prepare a resume,
maximum 150 words, outlining their position, re-
search interests and activities relating to the Associa-
tion. The member countries and the individual
membership shall be informed of these nominations
three months before the General Assembly.

b. During the following month further nominations can
be submitted by the National Delegates. Such addi-
tional nominations shall be in writing, shall be sup-
ported by at least two members of the Council, and
shall be submitted with resumes as described above to
the Chair of the Nominating Committee. Delegates
shall be informed of these further nominations and
resumes and of their supporters. Elections shall be by
mail ballot by majority vote. In this case the national
delegates form the council. No person may hold more
than one of the following offices at the same time:
President of the Association, Vice-President, President
of a Commission, President of a Service, President of
the Communication and Outreach Branch, Chair of
an IAG Project.

c. The Services’ representatives to the IAG Executive
Committee shall be elected as follows: The Chair of the
NominatingCommittee shall write to all services asking
them for one nomination from each service. The
NominatingCommittee shall recommendnormally two
nominees for each of the Services’ three slots, consid-
ering appropriate scientific and national distribution.

The Council will then elect the three representatives as
the other Executive Committee members.

The time interval between the closures of two succes-
sive ordinary General Assemblies of the Association is
called here a period.

The Vice-President is elected for one period and may
not be immediately re-elected to the same office.

The President of the Association is elected for one
period.

The Secretary General is elected for one period ini-
tially. He/she may be re-elected for two additional periods.
The same rules apply to Assistant Secretaries.

A member of the IUGG Bureau or of the IUGG Fi-
nance Committee may not occupy the post of President, of
Vice-President or of Secretary General of the Association.

Should the position of President become vacant in the
interval between two ordinary General Assemblies, his
duties devolve to the Vice-President until the closure of
the next ordinary General Assembly.

Should the post of Secretary General become vacant,
the President shall arrange without delay for the Executive
Committee to elect a replacement by correspondence so as
to ensure the continuity of the work of the Central Bu-
reau. This election has effect until the closure of the next
ordinary General Assembly.

2.9 International Cooperation
The Association shall initiate international cooperation in
scientific work of international and interdisciplinary
character. This includes the adequate participation in
international programs and projects and the representa-
tion at scientific congresses, symposia etc. of organizations
with related activities. The President of the Association
decides on the proper participation or representation.

Representatives to international programs and projects
shall be appointed by the Executive Committee and shall
keep the President informed on the activities, on a bian-
nual basis. The representatives shall also prepare a report
to be presented at the General Assembly.

3 Scientific Meetings

Scientific meetings relevant to IAG generally are the
Scientific Symposia, Scientific Assemblies, and IAG
sponsored Symposia. The latter two may take place at any
time.

The IAG Newsletter shall include on a regular basis, a
Calendar of IAG Symposia and other scientific meetings
organized or sponsored by the IAG or its components.

The Executive Committee shall appoint an official IAG
Representative for each of the scientific meetings to be
governed by these rules. The representative is obliged to
remind the organizers to obey the rules for scientific
meetings and to report back to the Executive Committee.

3.1 Scientific Symposia
Scientific symposia take place at IAG General Assemblies
and generally shall be organized by Association compo-
nent (including the sub-components), under the chair-
manship of the Chairs of the components. The study of
some questions may require joint meetings of several
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components under a chair, appointed by the Executive
Committee. A committee consisting of the component
Chairs shall decide on the agenda and on the inclusion of
scientific presentations.

At each General Assembly Joint Scientific Symposia

covering topics of interest to two or more Associations
within the IUGG and/or other international scientific
organizations may be arranged. Though the IAG may be
asked to act as convenor or co-convenor, these symposia
shall follow the rules issued by the IUGG. The IAG may
participate also in joint symposia at any other time outside
of the General Assemblies obeying the same procedures.

The arrangement of a scientific symposium shall be
subject to the usual approval procedure provided by the
Geodesist’s Handbook.

3.2 Scientific Assemblies
Scientific assemblies are generally held at mid-way be-
tween the General Assemblies and shall consist of a group
of component meetings and/or a group of Scientific
Symposia, held at the same time and place.

3.3 IAG Sponsored Symposium
The IAG may sponsor a symposium covering broad parts
of geodesy and having large attendance at any suitable
time outside the General or Scientific Assemblies, and
shall call it an IAG Sponsored Symposium, provided the
following conditions are fulfilled:

a. One or more Association component or sub-compo-
nent shall sponsor it or at least two Study Groups.

b. Host organization of the symposium shall accept a
Scientific Organizing Committee (SOC) appointed by
the IAG Executive Committee.

c. The symposium shall be open to all bona-fide scien-
tists in accordance with the ICSU rules.

d. The symposium proceedings shall be published within
6-8 months.

The SOC shall be responsible for a high scientific level
of the symposium. A Local Organizing Committee (LOC)
shall take care of the organization and logistics. Appli-
cations for approval of an IAG Symposium should be
submitted to the Secretary General at least two years be-
fore the intended date of the meeting. Detailed guidelines

for such applications, and the expectations from the SOC
and LOC, may be found in the Geodesist’s Handbook
quoted above.

4 Finance

The Finances of the Association derive from the fol-
lowing sources:

a. Contributions of IUGG member countries of which a
proportion, determined by the IUGG Council on
recommendation of its Finance Committee, is paid to
the Association by the Treasurer of the union.

b. Sale of publications.
c. IAG Fund collected from individual contributions for

specific purposes.
d. Membership fees.
e. Other sources e.g., grants, interests, and funds

remaining after a symposium.

The Secretary General is responsible to the Bureau and
to the Council for managing the funds in accordance with
the Statutes and Bylaws, with the decisions of the Council,
and with the recommendations of the IUGG Finance
Committee.

The Secretary General alone shall be responsible for
control of the financial operations of the Association.

At each General Assembly of the Association the
budget proposal for the next period shall be presented by
the Secretary General and submitted for approval to the
Council. The budget as approved by the Council shall be
implemented by the Secretary General.

During the next General Assembly, the Council shall
examine all expenditures to ensure that they were in
accordance with the proposed budget previously ap-
proved. The Council shall appoint an ad hoc committee
for carrying out this examination in detail.

In addition, these accounts shall be audited by a
qualified accountant and shall then be reported to the
IUGG Treasurer, as prescribed in Article 20 of the IUGG
Bylaws.
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Rules for the Guy Bomford Prize, and Levallois Medal

The Guy Bomford Prize

Purpose:

The Guy Bomford Prize is awarded by the International
Association of Geodesy for outstanding contribution to
Geodesy. It was established by the British National
Committee for Geodesy and Geophysics to mark the
contributions to geodesy of Brigadier G. Bomford, for-
merly of the University of Oxford and a Past President of
the International Association of Geodesy. It has been
inaugurated by the I.A.G. in 1975. The Prize is normally
awarded at intervals of fours years on the occasion of the
General Assembly of the I.A.G. held concurrently with
the General Assembly of the International Union for
Geodesy and Geophysics. The following rules for the
award of the Guy Bomford Prize may be altered by the
I.A.G. Executive if a majority of its voting members sees a
necessity to do so.

Eligibility:

The Guy Bomford Prize is awarded to a young scientist or
to a team young scientists for outstanding theoretical or
applied contributions to geodetic studies, particularly in
the four year period preceding the General Assembly at
which the award is made. Scientists who are under 40 years
of age onDecember, 31, of the year preceding the Assembly
at which the award is made, are eligible for the award.

Nominations:

Nominations will be invited by the I.A.G. Bureau from all
National Committees of I.U.G.G. member countries at
least one year ahead of the General Assembly. Each
committee can make one nomination which has not nec-
essarily to be from its own country. The deadline for
nominations will normally be six months before the next
General Assembly and will be explicitly started in the
letter of invitation.

Nominations must be accompanied by:

The full name, address, age, academic and/or profes-
sional qualifications and position of the candidates and
the name of the National Committee making the
nomination.

An outline of the reasons for the nomination including
a general summary of the career and scientific
achievement of the candidate.

A review of the recent achievements of the candidates
which would merit the award, including references to
key papers, published, alone or jointly, during the
preceding four-year period.

A curriculum vitae, publication list, and copies of up to
two key papers which are considered to justify candi-
dature.

The name and address of two referees who could be
consulted.

Selection procedure:

A screening committee will be appointed consisting of the
presidents of the I.A.G. Sections and two other members
to be appointed by the I.A.G. Bureau. Based on the
material submitted by the National Committees, each
member of the screening committee will rank the nomi-
nations and send a short list of three to the I.A.G. Bureau.
The decision among the three top ranking candidates will
be communicated to all National Committees, and the
successfull candidate(s). The Prize may be withheld if, in
the opinion of the I.A.G. Bureau, there is no sufficiently
qualified candidate.

Presentation of award:

The Prize shall be presented to the successfull candidate at
the opening at the opening Plenary Session of the I.A.G.
Assembly. He or she shall be invited to deliver a lecture
during the course of the I.A.G. Assembly.
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Levallois Medal

Purpose:

The Levallois Medal was established by the International
Association of Geodesy in 1979 to honour Jean-Jacques

Levallois, and to recognize his outstanding contribution to
the I.A.G., particularly his long service as Secretary
General, 1960–1975.

The award of the Medal will be made in recognition of
distinguished service to the Association, and/or to the
science of geodesy in general.

The Medal is normally awarded at four year intervals,
on the occassion of the General Assemblies of the Inter-
national Association of Geodesy and International Union
of Geodesy and Geophysics; but the award may be
omitted if it is considered that there is no candidature of
sufficient merit, and an additional award may be made at
any time if justified by exceptional circumstances.

A nomination for the award shall be made by an
ad hoc committee consisting of the Honorary Presidents
and must be confirmed by the I.A.G. Executive Com-
mittee. The ad hoc committee shall prepare a citation,
suitable for publication, setting out the grounds for the
proposed award before the General Assembly.
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Rules for IAG Scientific Meetings

These new Rules were prepared during the Executive
Committee meeting held in Paris, 3–10 March 1988. After
some amendments they were adopted by the Bureau and
then the Executive Committee.

They now become effective and especially applicable to
scientific meetings organized by the association itself.
They do not conflict with those rules contained in the By
Laws which more generally concern Symposia and
workshops approved or sponsored by the IAG. These new
rules must be considered as a necessary and more detailed
complement to Chapter VII of the By Laws, should they
be approved by the Council.

1. Scientific Meetings relevant to IAG may take place

1. during Ordinary General Assemblies of IAG, held
at the same time and in the same country with the
Ordinary General Assemblies of the IUGG,

2. during Scientific General Assemblies and/or Gen-
eral Meetings of IAG, held in the period between
successive Ordinary General Assemblies,

3. at times and places outside of the General Assem-
blies and General Meetings of the IAG.

2. During the (Ordinary and Scientific) General Assem-
blies the scientific meetings generally take place Section
by Section (including the respectively assigned Com-
missions and Special Study Groups) under the Chair-
manship of the Section Presidents (called Section
Meetings). The study of some questions may require
joint meetings of several Sections under a chairman,
appointed by the Executive Committee. The inclusion
on the agenda of scientific papers for presentation at
sessions of a General Assembly is decided by a Com-
mittee consisting of the Presidents of Sections. Besides
the scientific sessions the Sections, Commissions, and
Special StudyGroups are free to holdworkingmeetings
of their members under the responsibility of the
respective Presidents.

3. If one or more Sections, Commissions, or Special
Study Groups wish to arrange a scientific symposium
during the General Assembly this is subject to the
usual approval procedure for IAG-Symposia (ref. 7).
Symposia should be arranged only if the topic covers
at least the frame of one Section, one Commission, or
two Special Study Groups.

4. General Meetings of IAG may be considered as a group
of IAG-Symposia and Section Meetings held at the
same time and place.

5. At each General Assembly joint Symposia covering
topics interesting two or more Associations within the

Union and/or other international scientific organiza-
tions may be arranged.

Though the IAG may be asked to act as convenor or
co-convenor these Symposia follow the rules issued by the
IUGG in these particular cases.

6. The IAG may participate also in Joint Symposia at
any other time outside of the General Assemblies
obeying the same procedures.

7. The IAG may sponsor scientific Symposia covering
broad parts of Geodesy and having large attendance
at any suitable time outside of the General Assemblies
and/or General Meetings, and may call them IAG-
Symposia if the following conditions are fulfilled:

– the Symposium has to be sponsored by one or more
Sections or Commissions or at least by two Special
Study Groups of IAG ;

– the host organization of the symposium must accept a
Scientific Committee appointed by the Executive
Committee of IAG with the advice of the proposer of
that symposium;

– the symposium must be open to all bona-fide scientists
in accordance with the ICSU Rules;

– the proceedings of the Symposium shall be published
within 6–8 months after the end of the Symposium.

IAG expects that immediately after the end of the
symposium the Chairman of the Scientific Committee
supply a short summary to be published in the Journal of
Geodesy.

8. Applications for approval as IAG-Symposium by the
Executive Committee of IAG should be submitted to
the Secretary General of IAG at least tow years before
the proposed date of the Symposium. The following
information is essential to the proposal:

1. Title
2. Date and duration
3. Location
4. Sponsoring and co-sponsoring Sections, Commis-

sions, SSG’s of IAG, other co-sponsoring scientific
organization: letters enclosed.

5. Suggested composition of the Scientific Committee
6. Suggested Local Organization Committee, host

organization
7. Name and address for maintenance of contact
8. Estimated number of participants
9. Financial support expected from sources other

than the IAG
10. Names of the proposed Editors of Proceedings
11. The outlined Scientific Programme
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12. A detailed account of why the proposed Sympo-
sium is useful and necessary at the time proposed
and its relationship with other meetings.

9. Guidelines for the agenda of the symposium
– Activities of the Scientific Committee
– Activities of the Local Organizing Committee (LOC)
– Financial considerations
– Publication of the Proceedings.

9a) IAG-Symposia have to be performed at a high
standard of scientific value and organized in a
very effective way. The agenda may consist of any
or all of the following:
a) Invited Review Papers,
b) Invited Papers,
c) Contributed Papers,
d) Contributed Poster Papers,
e) Video Film,
f) Discussion, including Panel Discussions.

Discussion following papers is regarded as an essential
form of communication. It should be necessary to devote
at least 1/3 of the total meeting time to discussion. The
Scientific Committee should pay particular regard to
adequate provision for poster sessions.

9b) The Scientific Committee if responsible for a high
standard of scientific value of the Symposium. The
Chairman of the Scientific Committee
a) Invites participants after the Symposium is ap-

proved by the Executive Committee,
b) Accepts or rejects requested invitations,
c) Invites contributions and sets a dead line for

ubmissions of abstracts,
d) Informs the Secretary General of all important

things about the Symposium immediately
after.

9c) The Local Organizing Committee takes care of the
smooth running of the Symposium. It does not
receive financial help from the IAG, the necessary
expenses being met by the local funds or by con-
tributions from the participants.

The requirements of local organizations are generally as
follows:

1)
a) Meeting Rooms suitable for the expected number

of participants and for the presentation of scientific
papers should be reserved.

b) Adequate space for poster sessions should be re-
served. It is important that the LOC make provi-
sion for a supply of pins, sticky tape, etc... for
mounting poster material and for notification of
participants of the time and venue of poster dis-
plays.

c) Arrangements should be made for the display of
visual materials: overheads, slides, films and vid-
eos. Participants should be advised of the film and
video standard(s) available at the meeting venue.

2) Arrangements should be made for the reproduction of
participant’s documents.

3) Sufficient secretarial and technical assistance should
be secured, with careful attention to the requirement
for projection equipment microphones, tape recorders,
etc.

4) In conjunction with the requirements of the Scientific
Commitee, arrangements should be made to record
verbal discussion. Reliance on tape recordings if often
unsatisfactory and providing each contributor with a
sheet of paper on which to record or summarize his
remarks is advisable.

5) Information on accommodation (hostels, hotels, etc...)
should be agreed with the Chairman of SOC and sent
a) to the Executive Committee for acceptance and
b) to prospective participants in good time Block

reservations are often advisable.
6) All participants should be asked to send their wishes

as regards accommodation, excursions and social
events to the LOC.

7) Receptions and excursions can be organized during a
free period within the meeting, or just before or after
the meeting. A Guest Programme is usually welcome.

8) Participants should be informed of the reservations
made for them and how to reach their hotel or the
meeting rooms on arrival.

9) The LOC should provide a Preliminary and a Final
Programme, including useful auxiliary information, to
be distributed to each participant at the appropriate
time; A list of Participants, produced on about the
second day of the meeting is also extremely valuable if
it corresponds closely with those actually present.

10. The IAG has to arrange all proceedings of the IAG-
Symposia, that means the Symposia held during the
General Assemblies and the General Meetings of
IAG, and the Symposia approved in accordance with
point 7 -in a series and giving each of them a number
starting with the first IAG-Symposium which was
performed after the 19th General Assembly of IAG,
held in August 1987 in Vancouver, Canada.

11. The IAG Executive Committee shall recognize also
the scientific meetings organized by the Commissions,
their Subcommissions, and working groups, and the
Special Study Groups of IAG alone or jointly with
other international and national groups and bodies at
any time outside of the General Assemblies, if they
have been approved by the Executive Committee at
the advice of the respective Section President in due
time before the first announcement. If so the Meeting
may be announced as ‘‘International Meeting, orga-
nized by the...... of IAG’’.
It is not permitted to use the term IAG-Symposium.

12. The IAG is willing to recognize also scientific meet-
ings, organized by national bodies as important sci-
entific event with benefit for the international geodetic
community and to sponsor them if the respective
meeting shall be open to all bona-fide scientists
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according to the ICSU Regulations and will be
sponsored by one or more Sections, Commissions, or
Special Study Groups of IAG and if the organizer
shall obey the organisational standard for IAG-
Symposia.

These Meetings may be announced as ‘‘International
Meeting, organized by....., sponsored by IAG’’. It is not
permitted to use the term IAG-Symposium. Sponsorship
by the IAG means only official recognition and does not
imply financial support by the IAG. IAG may appoint an
official representative to that meeting. IAG expects that
the Proceedings of the meeting will be prepared by the
local organizers and published within 6–8 months after the
end of the meeting.

Applications for sponsorship should be submitted to
the Secretary General not later than 18 months before the
intended date of the meeting.

13. In its decision about approval and/or sponsorship the
Executive Committee takes into account a balanced
selection of meetings, a representative coverage of
subjects and a good geographical distribution. The
IAG intends to avoid duplication, overlapping and
undue frequency.

The Secretary General shall publish annually a calen-
dar of future IAG-Symposia and other scientific
meetings organized by IAG-bodies or sponsored by
IAG in the Journal of Geodesy.

14. The Executive Committee shall appoint an official
representative of the Association for each of the sci-
entific meetings to be governed by these rules. The
representative is obliged to watch the way in which the
organizer of the meeting obey the IAG Rules for
Scientific Meetings and to report about it to the
Executive Committee in due time.

721



IAG Fund

IAG Fund

The IAG Fund aims at supporting specific IAG activities.
Its primary goals are:

– to provide travel support for young scientists to attend
IAG Symposia and workshops,

– to assist in the organisation of IAG workshops in
developing countries, and

– to provid an annual IAG Young Authors Award for
young scientists.

The fund was established by the IAG Executive Com-
mittee at its meeting in Columbus, Ohio, 1992, see Bulletin
Geodesique, Vol. 68, pp. 41–42, 1994.

Contributors are divided in 3 groups:

– Presidents Club (cummulative contributions of $ 1000
or more)

– Special contributors (annual contributors of $ 100 or
more)

– Contributors (annual contributions of less than $ 100)

The rules for the IAG Young Authors Award and for the
IAG Travel award for yound scientists are given in a
seperate section of the Geodesists Handbook.

I wish to contribute to the IAG fund.

Annual basis ( One-and-for-all (

Amount ( ( (

Payment:
Please charge my:

Eurocard, MasterCard, VISA, JCB

Card number:
( ( (( ( (( ( (( ( (( ( ((

Expires: (( ( (

Cheque enclosed (

Title: ________________________________________

Name: _______________________________________

Institution/Department: _________________________

_______________________________________

Address: ______________________________________

Country: _____________________________________

Phone: _______________________________________

Fax: _________________________________________

E-Mail: ______________________________________

Date: ________________________________________

Signature: ____________________________________
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IAG Young Authors Award – IAG Travel Award

IAG Young Author Award

Purpose:
To draw attention to important contributions by young
scientists in the Journal of Geodesy and to foster excel-
lence in scientific writing.

Eligibility:
The applicant must be 35 years of age or younger when
submitting the paper for publication. The paper must
present the applicant’s own research, and must have been
published in the two annual volumes of the Journal of
Geodesy (J of G) preceding either the IAG General
Assembly or the IAG Scientific Assembly. Although
multiple author papers will be considered, single author
papers will be given more weight in the selection process.

Award:
The award consists of a certificate and a cheque of US $
1000. Presentation of the awards will be made at each IAG
General Assembly and each IAG Scientific Assembly. Up
to two awards will be presented on each occasion for the
two-year period corresponding to the annual volumes
specified above.

Nomination and selection:
For each two-year period the Editor-in-Chief of the
Journal of Geodesy will propose a minimum of three
candidates for the award. In addition, proposals made by
at least three IAG Fellows or Associates will be considered
for the competition. The voting members of the IAG
Executive Committee will make the final selection. It will
be based on the importance of the scientific contribution,
which may be either theoretical or practical, and on the
quality of the presentation. The name and picture of the
award winner and a short biography will be published in
the Journal of Geodesy.

Procedure:
Each year the conditions for the award will be announced
in the Journal of Geodesy. Nominations should be sent to
the General Secretary of the IAG, giving name, address,
and age of the author (at date of submission), the title of
the paper on which nomination is based, and a brief
justification. Nominations must be received by March 1 of
the year in which either an IAG General Assembly or an
IAG Scientific Assembly takes place.

IAG Travel Award

Purpose:
To assist young scientists from member countries to
present results of their research at IAG meetings (general
meetings, workshops, etc...)

Eligibility:
The applicant must present results of his or her research at
the meeting and must be 35 years of age or less at the date
of the application. The application must be supported by
at least one IAG Fellow or two Associates.

Type of awards:
There are two awards, one for meetings in the applicant’s
own country, the other for meetings outside the appli-
cant’s country. The first group is called IAG National

Travel Award and has a maximum financial value of US $
400. It is available for meetings in developing countries.
The second award is called the IAG International Travel

Award and has a maximum financial value of US $ 800.
The amounts can occasionally be adjusted by the IAG
Executive Committee. Normally, the total number of
awards are limited to 10 in any given year.

Application procedure:
Applicants are asked to send their application at least
three months before the meeting to:

IAG Central Bureau, General Secretary,
University of Copenhagen, Dept of Geophysics,
Juliane Maries Vej 30,
DK-2100 Copenhagen O, Denmark.

As a minimum, the application should contain: title,
authors, and abstract of the paper to be presented,
acceptance by the organising committee (if available),
travel budget and sources of additional funding. The let-
ter(s) of support (one IAG Fellow or two Associates)
should be sent separately.

Selection procedure and criteria:
Selection of applicants will be done by the IAG Bureau. It
will be based on the letter(s) of support and the applicant’s
ability to actually attend the meeting. Priority will be gi-
ven to candidates from developing countries.

Additional benefits:
The IAG will encourage organisers of meetings to waive
registration fees for all IAG Travel award winners.
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Fundamental Parameters and Current (2004) Best Estimates of the Parameters

of Common Relevance to Astronomy, Geodesy, and Geodynamics

by

Erwin Groten, IPGD, Darmstadt

At present, systems of fundamental constants are in a
state of transition. Even though the uncertainties of many
constants have substantially decreased, the numerical
values themselves did not substantially change. On the
other hand, relativistic reductions and corrections under-
went a variety of revisions that, however, did not yet find
final agreement within the scientific working groups of
international committees in charge of evaluating relevant
quantities and theories. Consequently, substantial changes
and revisions still have to be expected in IAU, IERS,
IUGG etc. within the next few years.

Therefore SC 3 (i.e. the old structure), after lengthy
discussions and considerations, decided not to propose, at
this time, any change of existing geodetic reference systems
such asWGS84 (in its recent formupdatedbyNIMA, 1997)
and GRS 80. This would only make sense in view of rela-
tively small numerical changes which would not justify, at
thismoment, complete changes of systems andwould rather
produce more confusion within user communities – as soon
as working groups within IAU, IERS etc. have made up
their minds concerning the background of new systems and
will be prepared to discuss new numerical values. This
should be around the year 2004.

The present situation is also reflected by the fact that in
view of substantial progress in evaluating temporal changes
of fundamental ‘‘constants’’ and related accuracies, we
should better speak about ‘‘fundamental parameters’’
instead of ‘‘fundamental constants’’.

Interrelations between IERS, IAU, IAG etc. make it,
however, more difficult to implement necessary changes in
fundamental systems. This was particularly realized in
discussing adoption of new fundamental constants. This
fact may be explained by the discussion of small changes
inherent in the adoption of particular tidal corrections
which became relevant in view of higher accuracies of
± 10�8 or ± 10�9. It turns out to be almost impossible to
explain to other scientific bodies the modern relevance of
the dependence of the numerical value of the semi-major
axis ‘‘a’’ of the Earth on specific tidal corrections. Other
temporal variations imply similar difficulties.

From the view point of users, i.e. in deriving funda-
mental parameters, it is, to some extent, confusing that a
variety of global or/and regional systems exist; it would be

best to use only one global terrestrial and one celestial
system such as ITRF, referred to a specific epoch, and an
associated celestial system, unless precise transition and
transformation formulae are available such as those
between ETRF, ITRF, EUREF, and perhaps WGS 84
(in updated form), IGS, GRS 80 etc. where IERS-systems,
in general, could serve tomaintain transformation accuracy
and precision.

However, the consequent replacement of ‘‘a’’ by a
quantity such as the geopotential at the geoid W0 (which is
independent of tides) in a geodetic reference system (or a
similar system) was not well understood and not supported
by other working groups so that we finally gave up the idea
of a reformation of systems of fundamental constants in this
way even though quantities such as W0 are now precisely
determined by satellite altimetry etc. Whether seasonal
variations (Bursa et al. 1998a) ofW0 are significant or not is
still anopenquestion,when expressed inR0=GM/W0 they
amount to a few centimeters in global radius.

SI units are used throughout (except for the TDB-value
(value below (4))

(SI-value can be associated with TCB or TCG)

– velocity of light in vacuum

c ¼ 299 792 458m s�1: ð1Þ

– Newtonian gravitational constant

G ¼ ð6 672:59� 0:30Þ � 10�14 m3 s�2 kg�1: ð2Þ

– Geocentric gravitational constant (including the mass
of the Earth’s atmosphere); reconfirmed by J. Ries
(1998, priv. comm.)

GM ¼ ð398 600 441:8� 0:8Þ � 106 m3 s�2: ð3Þ

For the EGM 96 global gravity model GM ¼
398 600 441:5� 106 m3 s�2

was adopted. E. Pavlis (2002) found GM ¼ 398 600 441.6
and 1.7, respectively. For details see (Groten, 2004).

In TT units (Terrestrial Time) the value is

GM ¼ ð398 600 441:5� 0:8Þ � 106 m3 s�2: ð4Þ

DOI 10.1007/s00190-003-0373-y



Note that if expressed in old TDB units (solar system
Barycentric Dynamical Time), the value is

GM ¼ 398 600 435:6� 106 m3 s�2:

Based on well known transformation formulas we may
relate GM in SI-units to TT/TCG/TCB; see IERS-Con-
vention 1996 p. 85. The well known secular term was not
originally included in the GM(E)-analysis, therefore it was
related to TT, neither to SI nor (TCG, TCB); as still
satellite analysis occurs without the secular term, GM(E)
in TT is still of geodetic interest; GM(E) ¼ GM of the
Earth.

– Mean angular velocity of the Earth’s rotation

x ¼ 7 292 115� 10�11 rad s�1: ð5Þ

– Long-term variation in x

dx
dt
¼ ð�4:5� 0:1Þ � 10�22 rad s�2: ð6Þ

This observed average value is based on two actual com-
ponents:

a) due to tidal dissipation

dx
dt

� �
tidal
¼ ð�6:1� 0:4Þ � 10�22 rad s�2: ð7Þ

This value is commensurate with a tidal deceleration in the
mean motion of the Moon n

dn
dt
¼ ð�25:88� 0:5Þ arcsec cy�2: ð8Þ

b) non-tidal in origin

dx
dt

� �
non�tidal

¼ ðþ1:6� 0:4Þ � 10�22 rad s�2: ð9Þ

– Second-degree zonal geopotential (Stokes) parameter
(tide-free, fully normalized, Love number k2 ¼ 0.3
adopted), in agreement with EGM 96,

�J2 ¼ 4:84165371736� 10�4 � 3:56� 10�11 ð10Þ

To be consistent with the I.A.G. General Assembly Res-
olution 16, 1983 (Hamburg), the indirect tidal effect on J2
should be included: then in the zero-frequency tide system
(JGM-3)

J2 ¼ ð1082 635:9� 0:1Þ � 10�9: ð11Þ

– Long-term variation in J2

dJ2
dt
¼ �ð2:6� 0:3Þ � 10�9 cy�1 ð12Þ

– second-degree sectorial geopotential (Stokes) param-
eters (conventional, not normalized, geopotential
model JGM-3)

J 2
2 ¼ ð1574:5� 0:7Þ � 10�9; ð13Þ

S2
2 ¼ �ð903:9� 0:7Þ � 10�9; ð14Þ

J2;2 ¼ ðJ2
2 Þ

2 þ ðS2
2Þ

2
h i1=2

¼ ð1815:5� 0:9Þ � 10�9:

ð15Þ

Only the last decimal is affected by the standard deviation.

Table 1. Mean angular velocity of the Earth’s rotation 1978–
1999

Year x
[10)11 rad s)1]

Year x
[10)11 rad s)1]

Mean
LOD
[ms/day]

min: 1978 7 292 114.903 1995 7 292 114.952 –
max: 1999 292 115.063 1996 .992 –

1997 .991 –
1998 115.031 1.37
1999 .063 0.99

Table 2. The Stokes second-degree zonal parameter; marked
with a bar: fully normalized; k2 = 0.3 adopted for the tide-free
system

Geopotential
model

Zero-frequency
tide system

Tide-free

�J2
[10)6]

J2
[10)6]

�J2
[10)6]

J2
[10)6]

JGM-3 484.16951 1082.6359 484.16537 1082.6267
EGM 96 484.16537

Table 3. The Stokes second-degree sectorial parameters; marked
with a bar: fully normalized

Geopotential model �C2
2

[10)6]

�S2
2
[10)6]

JGM-3 2.43926 )1.40027
EGM 96 2.43914 )1.40017
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For EGM 96 Marchenko and Abrikosov (1999) found
more detailed values:

– Coefficient H associated with the precession constant
as derived in (Mathews et al., 2000)

H ¼
C � 1

2 ðAþ BÞ
C

¼ 3:2737875� 10�3: ð16Þ

(with an uncertainty better than 0.2 ppm); with Fricke’s
corrected precession constant we had

H ¼ ð3 273763� 20Þ � 10�9: ð16aÞ

For a more detailed discussion of non-linear changes in
see (Groten 2004). Associated changes of the semi-major
axis of the earth ellipsoid and its current best estimate are
given in the same paper.

The value of H as derived by Mathews et al. (ibid.)
contains the full permanent tide (direct and indirect ef-
fects) (Mathews, priv. Comm., 2000) in principle, this fact
depends on the VLBI-data, on which the semi-empirical
solution is based; if the permanent tide is not fully in-
cluded there, a different tidal reference is being used.
Fukushima (2003) just reported his best estimate as
H ¼ (3.2737804 ± 0.0000003) · 10)3.

– The geoidal potential W0 and the geopotential scale
factor R0 ¼ GM/W0 derived by Bursa et al. (1998)
read

W0 ¼ ð62 636 855:611� 0:5Þm2s�2; ð17Þ

R0 ¼ ð6 363 672:58� 0:05Þm:

W0 ¼ (62636856.4 ± 0.5) m2s)2 J. Ries (priv. comm,
1998) found globally.

If W0 is preserved as a primary constant the discussion
of the ellipsoidal parameters could become obsolete; as the
Earth ellipsoid is basically an artifact. Modelling of the
altimeter bias and various other error influences affect the

validity of W0-determination. The variability of W0 and
R0 was studied by Bursa (Bursa et al. 1998) recently; they
detected interannual variations of W0 and R0 amounting
to 2 cm.

The relativistic corrections to W0 were discussed by
Kopejkin (1991); see his formulas (67) and (77) where tidal
corrections were included. Whereas he proposes average
time values, Grafarend insists in corrections related to
specific epochs in order to illustrate the time-dependence
of such parameters as W0, GM, Jn, which are usually, in
view of present accuracies, still treated as constants in
contemporary literature.

Based on recent GPS data, E. Grafarend and A.
Ardalan (1997) found locally (in the Finnish Datum for
Fennoscandia): W0 ¼ (6 263 685.58 ± 0.36) kgal m.

The temporal variations were discussed by Wang and
Kakkurli (1998), in general terms.

– Mean equatorial gravity in the zero-frequency tide
system

ge ¼ ð978 032:78� 0:2Þ � 10�5 m s�2: ð18Þ

– Equatorial radius of the Reference Ellipsoid (mean
equatorial radius of the Earth) in the zero-frequency
tide system (Bursa et al. 1998)

a ¼ ð6 378 136:62� 0:10Þm: ð19Þ

– The corresponding value in the mean tide system (the
zero-frequency direct and indirect tidal distortion in-
cluded) comes out as

a ¼ ð6 378 136:72� 0:10Þm ð20Þ

and the tide-free value

a ¼ ð6 378 136:59� 0:10Þm: ð21Þ

The tide free-value adopted for the new EGM-96 gravity
model reads a ¼ 6 378 136.3 m.

– Polar flattening computed in the zero-frequency tide
system, (adopted GM, x, and J2 in the zero-frequency
tide system)

1=f ¼ 298:25642� 0:00001 ð22Þ

Table 3a. Parameters of the linear model of the potential of 2nd
degree

Harmonic
coefficient

Value of coefficient
�106

Temporal variation
�1011[yr)1]

�C20 ¼ ��J2 )484.165371736 1.16275534
�C21 )0.00018698764 )0.32
�S21 0.00119528012 1.62
�C22 ¼ ��J2

2 2.43914352398 )0.494731439
�S22 1.40016683654 )0.203385232
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The corresponding value in the mean tide system comes
out as

1=f ¼ 298:25231� 0:00001 ð23Þ

and the tide-free

1=f ¼ 298:25765� 0:00001 ð24Þ

– Equatorial flattening (geopotential model JGM-3).

1=a1 ¼ 91 026� 10: ð25Þ

– Longitude of major axis of equatorial ellipse, geopo-
tential model JGM-3

Ka ¼ ð14:9291� � 0:0010�ÞW: ð26Þ

In view of the small changes (see Table 3) of the second
degree tesserals it is close to the value of EGM 96. We may
raise the question whether we should keep the reference
ellipsoid in terms of GRS 80 (or an alternative) fixed and
focus on W0 as a parameter to be essentially better
determined by satellite altimetry, where however the
underlying concept (inverted barometer, altimeter bias
etc.) has to be clarified.

– Coefficient in potential of centrifugal force

q ¼ x2a3

GM
¼ ð3 461 391� 2Þ � 10�9: ð27Þ

Computed by using values (3), (5) and a ¼ 6 378 136.6

– Principal moments of inertia (zero-frequency tide
system), computed using values (11), (15), (3), (2) and
(16)

C � A
Ma2

0

¼ J2 þ 2J2;2 ¼ ð1086:267� 0:001Þ � 10�6: ð28Þ

C � B
Ma2

0

¼ J2 � 2J2;2 ¼ ð1079:005� 0:001Þ � 10�6;

B� A
Ma20

¼ 4J2;2 ¼ ð7:262� 0:004Þ � 10�6;

Ma2
0¼

GM
G

a20¼ð2:43014�0:00005Þ�1038 kgm2; ð29Þ

(a0 ¼ 6 378 137 m);

C � A ¼ ð2:6398� 0:0001Þ � 1035 kgm2;

C � B ¼ ð2:6221� 0:0001Þ � 1035 kgm2; ð30Þ

B� A ¼ ð1:765� 0:001Þ � 1033 kgm2;

C
Ma2

0

¼ J2
H
¼ ð330 701� 2Þ � 10�6; ð31Þ

A
Ma2

0

¼ ð329 615� 2Þ � 10�6;

B
Ma2

0

¼ ð329 622� 2Þ � 10�6; ð32Þ

A ¼ ð8:0101� 0:0002Þ � 1037 kgm2;

B ¼ ð8:0103� 0:0002Þ � 1037 kgm2;

C ¼ ð8:0365� 0:0002Þ � 1037 kgm2;

ð33Þ

a ¼ C � B
A
¼ ð327 353� 6Þ � 10�8;

c ¼ B� A
C
¼ ð2 196� 6Þ � 10�8;

b ¼ C � A
B
¼ ð329 549� 6Þ � 10�8:

II Primary geodetic Parameters, discussion

It should be noted that parameters a, f, J2, ge, depend
on the tidal system adopted. They have different values
in tide-free, mean or zero-frequency tidal systems.
However, W0 and/or R0 are independent of tidal system
(Bursa 1995). The following relations can be used:

a ðmeanÞ ¼ a ðtide-freeÞ þ 1

2
ð1þ ksÞR0

dJ2
ks
; ð34Þ

a ðmeanÞ ¼ a ðtide-freeÞ þ 3

2
ð1þ ksÞ

dJ2
ks

;

a ðzero-frequencyÞ ¼ a ðtide-freeÞ þ 1

2
R0dJ2; ð35Þ

a ðzero-frequencyÞ ¼ a ðtide-freeÞ þ 3

2
dJ2;

ks ¼ 0.9383 is the secular Love number, dJ2 is the zero-
frequency tidal distortion in J2. First, the internal consis-
tency of parameters a, W0, (R0) and ge should be examined:

Table 4. Equatorial flattening a1 and Ka of major axis of
equatorial ellipse

Geopotential model 1
a1 Ka

[deg]

JGM-3 91026 14.9291 W
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(i) If
a ¼ 6 378 136.7 m

is adopted as primary, the derived values are

W0 ¼ 62 636 856:88m2 s�2; ð36Þ

ðR0 ¼ 6 363 672:46mÞ; ð37Þ

ge ¼ 978 032:714� 10�5 m s�2: ð38Þ

(ii) If

W0 ¼ ð62 636 855:8� 0:5Þm2 s�2;

R0 ¼ ð6 363 672:6� 0:05Þm;

is adopted as primary, the derived values are (mean sys-
tem)

a ¼ 6 378 136:62m; ð39Þ

ge ¼ 978 032:705� 10�5 m s�2: ð40Þ

(iii) If (18)

ge ¼ ð978 032:78� 0:2Þ � 10�5 m s�2;

is adopted as primary, the derived values are

a ¼ 6 378 136:38m; ð41Þ

W0 ¼ 62 636 858:8m2 s�2 ð42Þ

ðR0 ¼ 6 363 672:26mÞ: ð43Þ

There are no significant discrepancies, the differences are
about the standard errors.

However, the inaccuracy in (iii) is much higher than in
(i) and/or (ii). That is why solution (iii) is irrelevant at
present.

If the rounded value

W0 ¼ ð62 636 856:0� 0:5Þm2 s�2 ð44Þ
R0 ¼ ð6 363 672:6� 0:1Þ ½m� ð45Þ

is adopted as primary, then the derived length of the
semimajor axis in the mean tide system comes out as

a ¼ ð6 378 136:7� 0:1Þm; ð46Þ

(for zero-tide: 6 378 136.6)
which is just the rounded value (20), and (in the zero

frequency tide system)

ge ¼ ð978 032:7� 0:1Þ � 10�5 m s�2: ð47Þ

However, SC 3 recommends that, at present, GRS 1980
should be retained as the standard.

III Consistent set of fundamental constants (1997)

It is important to realize the consistency problem: In
‘‘current best estimates’’ the best available numerical val-
ues are given. In sets of fundamental constants such as the
Geodetic Reference System 1980 (GRS 80) consistent sets
are demanded. When fundamental parameters are derived
(incl. time variations) from one data set, as is often the case
with satellite derived data, then this principle is often
violated ; see, e.g., the dependence of GM and a. Similarly,
when data derived from systems with different ‘‘defining
constants’’, as is often the case for time systems, similar
inconsistency problems arise. The typical case of an
inconsistent system is the WGS 84 global systems which,
contrary to GRS 80, is inconsistent but being widely used.

– Geocentric gravitational constant (including the mass
of the Earth’s atmosphere)

GM ¼ ð398 600 441:8� 0:8Þ � 106 m3 s�2;

[value (3)]

– Mean angular velocity of the Earth’s rotation

x ¼ 7 292 115� 10�11 rad s�1

[value (5)]

– Second-degree zonal geopotential (Stokes) parameter
(in the zero-frequency tide system, Epoch 1994)

J2 ¼ ð1 082 635:9� 0:1Þ � 10�9

[value (11)]

– Geoidal potential

W0 ¼ ð62 636 856:0� 0:5Þm2 s�2;

[value (44)]

– Geopotential scale factor

R0 ¼ GM/W0 ¼ ð6 363 672:6� 0:05Þm

[value (45)]

– Mean equatorial radius (mean tide system)

a ¼ ð6 378 136:7� 0:1Þm

[value (46)]

– Mean polar flattening (mean tide system)

1=f ¼ 298:25231� 0:00001

[value (23)]

– Mean equatorial gravity

ge ¼ ð978 032:78� 0:1Þ � 10�5 m s�2;

[value (18)].

Grafarend and Ardalan (1999, 2001) have evaluated a
(consistent) normal field based on a unique set of current
best values of four parameters (W�, x, J2 and GM) as a
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preliminary ‘‘follow-up’’ to the Geodetic Reference Sys-
tem GRS 80. It can lead to a level-ellipsoidal normal
gravity field with a spheroidal external field in the
Somigliana-Pizetti sense. By comparing the consequent
values for the semimajor and semi-minor axes of the re-
lated equipotential ellipsoid with the corresponding GRS-
80 axes (based on the same theory) the authors end up
with axes which deviate by -40 and -45 cm, respectively
from GRS 80 axes and within standard deviations from
the current values such as in (21); but no g-values are
given until now.

IV Appendix

A1. Zero-frequency tidal distortion in J2

ðJ2 ¼ �C20Þ

dJ2 ¼ ks
GML

GM

�R
D�L

� �3 �R
a0

� �2

ðE2 þ d2LÞ

þ ks
GMS

GM

�R
D�S

� �3 �R
a0

� �2

ðE2 þ d2SÞ:

E2 ¼ �
1

2
þ 3

4
sin2 e0;

d2L ¼
3

4
sin2 iL � e2L
� �

þ 9

8
e2L sin2 e0 � sin2 iL
� �

;

d2S ¼ �
3

4
e2S 1� 3

2
sin2 e0

� �
;

�R ¼ R0 1þ 25

21
m3q� 10

7
m2J2

� �1=5

GML ¼ 4 902.799 · 109 m3s)2 (selenocentric grav.
Const.),

GMS ¼ 13 271 244.0 · 1013 m3s)2,
D¯L ¼ 384 400 km (mean geocentric distance to the

Moon),
D¯S ¼ 1 AU ¼ 1.4959787 · 1011 m,
a0 ¼ 6 378 137 m (scaling parameter associated with J2),
e0 ¼ 23�26’21.4’’ (obliquity of the ecliptic),
eL ¼ 0.05490 (eccentricity of the orbit of the Moon),
iL ¼ 5�0.9’ (inclination of Moon’s orbit to the ecliptic),
eS ¼ 0.01671 (eccentricity of the heliocentric orbit of the

Earth-Moon barycenter),
m ¼ a0/R0 ¼ 1.0022729;
ks ¼ 0.9383 (secular-fluid Love number associated with

the zero-frequency second zonal tidal term);
dJ2 ¼ )dC20 ¼ (3.07531 · 10)8) ks (conventional);
d�J2 ¼ �d�C20ð1:37532� 10�8Þ ks (fully normalized).
L ¼ Lunar
S ¼ Solar

A2. Definition

Because of tidal effects on various quantities, the tide-free,
zero-frequency and mean values should be distinguished
as follows:
– A tide-free value is the quantity from which all tidal

effects have been removed.
– A zero-frequency value includes the indirect tidal

distortion, but not the direct distortion.
– A mean tide value includes both direct and indirect

permanent tidal distortions.

Acknowledgement: This report is basically an updated
version of M. Bursa’s SC 3 report presented in 1995 with
some new material added.
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Geodetic Data Centres

National Data Centres

Algeria
Service de traitement des Données Géodésiques, Insti-
tut National de Cartographie et Téledetection, 123,
Rue de Tripoli, Hussein-Dey, Alger, Algeria Phone:
(213) 02 23 43 76 Fax: (213) 02 23 43 81 E-mail:
inct99@ist.cerist.dz

Australia
Australia Geological Survey Organisation (AGSO),
GPO Box 378, Canberra, Australian Capital Territory
2601, Australia Phone: (61) 2 6249 9111 Fax: (61) 2
6249 9999 Internet: www.agso.gov.au

Australian Surveying and Land Information Group
(AUSLIG), P.O. Box 2, Belconnen, Australian Capital
Territory 2616, Australia Phone: (61) 2 6201 4201 Fax:
(61) 2 6201 4366 Internet: www.auslig.gov.au/geodesy

National Tidal Facility, The Flinders University of
South Australia, GPO Box 2100, Adelaide, South
Australia 5001, Australia Phone: (61)-8-8201-7532 Fax:
(61)-8-8201-7523 Internet: www.ntf.flinders.edu.au

Austria
Bundesamt für Eich und Vermessungswesen, Schiff-
amtsgasse 1-3, Postfach 50, A-1025 Wien, Austria
Phone: (43) 1 21176 3201 Fax: (43) 1 2161062
http://www.bev.gv.at/

Institute of Theoretical Geodesy,
Technical University Graz,
Steyrergasse 30, A-8010 Graz, Austria
Phone: (43) 316 873 6346 Fax: (43) 316 813247 E-mail:
suenkel@mggi.tu-graz.ac.at
http://www-geomatics.tugraz.at/

Space Geodesy Division, Institute of Space Research of
the Austrian Academy of Sciences, Lustbühelstrasse
46, A-8010 Graz, Austria Phone: (43) 316 472231 Fax:
(43) 316 462678
E-mail: suenkel@mggi.tu-graz.ac.at
http://www.iwf.oeaw.ac.at/english/welcome1024_e. html

Belgium
Département d’Astronomie Fondamentale et de Geo-
dynamique, Observatoire Royal de Belgique, Avenue
Circulaire 3, B-1180 Brussels, Belgium
http://sol.oma.be/homepage.php3

Département de Géodésie, Institut Geographique
National, 13, Abbaye de la Cambre, B-1050 Brussels,
Belgium

Brazil
Departamento de Geodesia, IBGE, Ave Brasil, 15671,
Parada de Lucas, 21241-051 Rio de Janeiro, Brazil
Phone: (55) 21 391 3674, 482-8217 Fax: (55) 21 481
2747 E-mail: geodesia@ibge.gov.br Internet: www.
ibge.gov.br

Burundi
Institut Geographique de Burundi, Département de
Topographie et Cartographie, B.P. 34, Gitega, Burundi

Canada
Canadian Geodetic Information System, Natural Re-
sources Canada, Geodetic Survey division, 615 Booth
Street, Ottawa KIA 0E9, , Ontario, Canada Phone: (1)
613 995 4410 Fax: (1) 613 995 3215 E-mail: informa-
tion@geod.nrcan.gc.can Internet: www.emr.ca/�jtod/
geophys

China
Chinese Academy of Surveying and Mapping,
16 Beitaping Road , Beijing 100039, China

Institute of Geodesy and Geophysics, CAS 54,
Xu Dong Road, 430077 Wuhan, China

National Bureau of Surveying and Mapping,
Baiwanzhuang, Beijing, 100830, China

Denmark
National Survey and Cadastre, Geodetic Division,
Rentemestervej 8, DK-2400 Copenhagen NV.,
Denmark

Finland
Finnish Geodetic Institute, P.O.Box 15 (Geodeetin-
rinne 2), FIN-02431, Finland Phone: (358)-9-295 550
Fax: (358)-9-295 552 00 E-mail: fgi@fgi.fi

France
Département Banque de Donnees du Sous-Sol, Bureau
de Recherches Geologiques et Minieres, Dept. BSS,
B.P. 6009, 45060 Orleans Cedex, France

Groupe de Recherche de Géodésie Spatiale (GRGS),
GRGS/Instiut Geographique National, 2, Avenue
Pasteur, B.P. 68, 94160 Saint-Mande, France
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Office de la Recherche Scientifique et Technique,
Outre-Mer (ORSTOM), 70-74 route d́Aulney, 93140
Bondy, France

Section Géodésie-Géophysque, Etablissemnt Principal
du Service Hydrographique et Ocanographique de la
Marine, 13, Rue du Chantellier, B.P. 426, 29275 Brest
Cedex,
France

Service de la Géodésie et du Nivellement, Institut
Geographique National, 2, Avenue Pasteur, B.P. 68,
29275 Saint-Mande, France

Germany
Arbeitsgemeinschaft der Vermessungsverwaltungen der
Länder der Bundesrepublik Deutschland (AdV),
Niedersachsen, Postfach 510450, Warmbüchenkamp 2,
30634 Hannover, Germany Phone: (49)-511-64609-151
Fax: (49)-511-64609-162

Bundesamt für Kartographie und Geodäsie, Richard-
Strauss-Allee 11, 60598 Frankfurt/Main, Germany
Phone: (49)-0-6963331 Fax: (49)-0-696333235

Bundesamt für Seeschifffahrt und Hydrographie
(BSH), Dierkower Damm 45, 18146 Rostock, Ger-
many Phone: (49)-381-4563602 Fax: (49)-381-4563948

EUROLAS Data Center (EDC), Deutsches Geodäti-
sches Forschungsinstitut, Abt. I, Marstallplatz 8, 8000
München 22, Germany

National Gravity Data Base, Deutsches Geodätisches
Forschungsinstitut (DGFI), Abt. I, Marstallplatz 8,
8000 München 22, Germany

Point of Contact for Geodetic Data, Arbeitsgemeins-
chaft der Vermessungsverwaltungen deutscher Langer
(AdV), Niedersachsischer Minister des Inner, 3000
Hannover, Germany
Topography Data Base, Institut für Angewandte
Geodäsie (IFAG), Richard Strauss Allee 11, 6000
Frankfurt a.M., 70, Germany

Greece
Department of Geodesy and Surveying, University of
Thessaloniki, POB 492, Thessaloniki, Greece

Dionysos Satellite Observatory, Geodesy Department,
National Technical University, Zographou 15773,
Athens, Greece

Hungary
Eötvös Lorànd Geophysical Institute of Hungary, P.O.
Box 35, H-1440 Budapest, Hungary Phone: (36) 1 252
4999 Fax: (36) 1 163 7256

Tòth Agoston Mapping and Military Geographic
Institute of the Hungarian Army, P.O. Box 37, H-1525
Budapest 114, Hungary Phone: (36) 1 332 0161 Fax:
(36) 1 332 0161

Iceland
Iceland Geodetic Survey, P.O. Box 5536 , 05 Reykjavik,
Iceland

Icelandic National Energy Authority, Grensasvegur 9,
108 Reykjavik, Iceland

Indonesia
National Coordination Agency for Surveys and
Mapping, Jalan Raya Bogor, Km. 46, Cibinong,
Bogor, Indonesia

Ireland
Michael Cory, Controller of Mapping, Ordnance
Survey Office, Phoenix Park, Dublin 8, Ireland
Phone: (353) (0) 1 802 5300 Fax: (353) (0) 1 820 4156

Japan
Earthquake Research Institute, University of Tokyo,
Earthquake Prediction Research Center, 1-1, Yayoi 1,
Bunkyo-ku, Tokyo 113-0032, Japan Phone: (81) 3 5689
7264 Fax: (81) 3 5689 7234

Earthquake Research Institute, University of Tokyo,
Earthquake Observation Center, 1-1, Yayoi 1, Bunkyo-ku,
Tokyo 113-0032, Japan Phone: (81) 3 3813 7627 Fax: (81)
3 3813 8026

Geographical Survey Institute, Kitasato-1, Tsukuba,
Ibaraki 305-0811, Japan Phone: (81)-298-64-1111 Fax:
(81)-298-64-1802

Hydrographic Department, Maritime Safety Agency,
3-1 Tsukiji 5, Chuo-ku, Tokyo 104-0045, Japan Phone:
(81) 3 3541 3685 Fax: (81) 3 3248 1250

Mizusawa Astro Geodynamics Observatory, National
Astronomical Observatory, 12, Hoshigaoka-cho 2,
Mizusawan, Iwate 023-0861, Japan Phone: (81)-197-22-
7111 Fax: (81)-197-22-7120

National Research Institute for Earth Science and
Disaster Prevention, Tenodai 3-1, Tsukuba, Ibaraki
305-0006, Japan Phone: (81) 298 51 1611 Fax: (81) 298
51 5658
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Observation Center for Prediction of Earthquakes
and Volcanic Eruptions, Graduate School of Science,
Tohoku University, Aobayama, Aoba-ku, Sendai,
Miyagi 980, Japan Phone: (81)-22-225-1950 Fax:
(81)22-264-3292

Ocean Research Institute, University of Tokyo, 15-1,
Minamidai 1, Nakano-ku, Tokyo 164, Japan Phone:
(81) 3 5351 6430 Fax: (81) 3 3377 3292

Research Center for Earthquake Prediction, Hokkaido
University, Kita-10, Nishi-8, Kita-ku, Sapporo,
Hokkaido 060, Japan Phone: (81) 11 716 8377 Fax: (81)
11 746 7404

Kenya
Research Center for Earthquake Prediction, Disaster
Prevention Research Institute, Kyoto University,
Gokasho, Uji, Kyoto 611, Japan Phone: (81)-774-38-
4193 Fax: (81)-774-38-4190

Survey of Kenya, P.O. Box 30046, Nairobi, Kenya

Madagascar
National Institute of Geodesy and Cartography, Lalana
Dama-tsoha Razafintsalama J.B., B.P. 323, 101 Antan-
anarivo, Madagascar

Mexico
Departamento de Geodesia, Direccion General de
Geografia, San Antonio Abad 124-PB, Col. Transito,
Del. Cuavi, 06820, Mexico

Netherlands
Amsterdam Ordnance Datum, RWS/Survey Depart-
ment, Kanaalweg 3b, Delft, P.O. Box 5023, 2600 GA,
Delft, Netherlands

Department of Triangulation, hoofdirectie Kadaster,
Waltersingel 1, 7314 NK Apeldoorn, Netherlands

New Zealand
Hydrographic Office, P.O. Box 33-341, Takapuna 9,
Auckland, New Zealand

Institute of Geological & Nuclear Sciences, P.O. Box
30-368, Lower Hutt, New Zealand Phone: (64) 4 570
1444 Fax: (64) 4 570 1440 E-mail: d.dasby@gns.cri.nz
Internet: www.gns.cri.nz

Land Information New Zealand, Head Office, P.O.
Box 5501, Wellington, New Zealand Phone: (64) 4 460
0110 Fax: (64) 4 460 0575 E-mail: sg@linz.govt.nz
Internet: www.linz.govt.nz

Norway
Norwegian Mapping Authority, Kartverksveien 21,
N-3500 HEnefoss, Norway

Portugal
Instituto de Investigacao Cientifica Tropical, Centro de
Geodesia, R. da Jungqueira, 534, 1300-341 Lisboa,
Portugal

Instituto Portugues de Cartografia e Cadastro, R.
Artilharia Um, 107, 1099-052 Lisboa, Portugal

Laboratório Nacional de Engenharia Civil, Núcleo de
Medidas Geodésicas, Av. do Brasil, 101, 1700-066
Lisboa, Portugal

South Africa
Surveys and Mapping, Private Bag, 7705 Mowbray,
Republic of South Africa

Spain
Centro Nacional de Informacion Geografica, Ibanez de
Ibero 3, 28003 Madrid, Spain Phone: (34) 91 597 97 39
Fax: (34) 91 597 94 18

Instituto de Astronomia y Geodesia, UCM-CSIC,
Facultad de Matematicas, Universidade Compltense,
Ciudad Universitaria, 28040 Madrid, Spain Phone:
(34) 91 39 445 82 Fax: (34) 91 39 446 15

Instituto Geografico Nacional, Ibanez de Ibero 3,
28003 Madrid, Spain Phone: (34) 91 597 9000 Fax: (34)
91 597 97 58

Servei de Geodesia, Institut Cartograifc de Catalunya,
Parc de Montjuic, 08006 Barcelona, Spain Phone: (34)
93 42 529 00 Fax: (34) 93 42 674 42

Sweden
National Land Survey, Division of Geodetic Research,
801 82 Gavle, Sweden

Switzerland
Astronomical Institute University of Berne, Sidlerst-
rasse 5, 3012 Berne, Switzerland

Bundesamt für Landestopographie, Seftigenstrasse
264, 3084 Wabern, Switzerland

Swiss Federal Institute of Technology, Zurich (ETH
Zurich), ETH-Honggerberg, 8093 Zurich, Switzerland

Syria
General Establishment of Surveying, Department of
Geodesy, P.O. Box 3094, Damascus, Syria

Thailand
Royal Thai Survey Department, Supreme Command
Headquarters, Kanlayanamaitri St., Bangkok 10200,
Thailand

Tunisia
Direction de la Géodésie et du Nivellement, Office de la
Topographie et de la Cartographie, Cite Olympique,
Tunis, Tunisia
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Turkey
General command of Mapping, Harita Genel
Komutanligi, 06100, Cebeci, Ankara, Turkey

United Kingdom

British Geological Survey, Regional Geophysics
Group, Nicker Hill, Keyworth, Nottingham BG 12
5GG, United Kingdom Phone: (44)-0115 9363100 Fax:
(44)-0115 9363145

British Geological Survey, Marine Geophysics Unit,
Murchison House, West Mains House, Edinburgh
EHEH9 3LA, United Kingdom Phone: (44)-0131 667
1000

Deacon Oceanographic Laboratory, Brook Road,
Wormley, Godalming, Surrey GU8 5UB, United
Kingdom

Earth Observation Data Centre, Space Department,
Royal Aircarft Establishment, Farnborough, Hants
GU14 6TD, United Kingdom

Hydrographic Office, Physical Oceanography, Taunton,
Somerset TA1 2DN, United Kingdom Phone:
(44)-01823337900 Fax: (44)-01823284077

Institute of Geological Sciences, Marine Geophysics
Unit, Murchison House, West Mains Roads,
Edingburgh EH9 3LA, United Kingdom

Military Survey, Clarke Building, Elmwood Avenue,
Feltham, Middlesex TW 13 7AE, United Kingdom
Phone: (44)-0181 818 2225

Ordnance Survey of Great Britain, Geodetic Services
Branch, Romsey Road, Maybush, Southampton SO9
4DH, United Kingdom Phone: (44)-01703 792731 Fax:
(44)-01703-792687

Ordnance Survey of Great Britain, Ordnance Survey
International, Romsey Road, Maybush, Southampton
SO9 4DH, United Kingdom Phone: (44)-01703 792659

Proudman Oceanographic Laboratory, Bidston
Observatory, Birkenhead, Merseyside L43 7RA,
United Kingdom Phone: (44)-0151 653 8633 Fax: (44)-
0151 653 6269

Royal Greenwich Observatory, Space Geodesy Group
and Nautical, Almanac Office, Madingley Road,
Cambridge CB3 OEZ, United Kingdom

The EPSRC Geophysical Data Faacility, Rutherford
Appleton Laboratory, Chilton, Didcot, Oxon OX1 1
OQX, United Kingdom

World Data Centre CI for Solar Terrestrial Physics,
Rutherford Appleton Laboratory, Chilton, Didcot,
Oxon OX1 1 OQX, United Kingdom

Uruguay
Servicio Geografico Militar, Ira. Division (Geodesia), 8
de Octubre 3255, Montevideo, Uruguay

USA
CORS GPS Network Data Archive, National Geodetic
Survey, NOAA, Code N/NGS SSMC-3, 1315 East-
West Highway, MD 20910-3282, USA

Crustal Dynamics Data Information System, NASA/
Goddard Space Flight Center, Greenbelt, MD 20771,
USA

Eastern-National Cartographic Information Center
(E-NCIC), 536 National Center , Reston, VA 22092,
USA

National Cartographic Information Center, U.S.
Geological Survey, 507 National Center, Reston, VA
22092, USA

National Geodetic Information Center, National
Geodetic Survey, NOAA, Code N/NGS SSMC-3, 1315
East-West Highway, Silver Spring, MD 20910-3282,
USA

National Geophysical Data Center, NOAA, Code
E/GC4, 325 Broadway, Boulder, CO 80303-3328, USA
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Educational Establishments for Geodesy

Australia

Centre for Spatial Information Science, School of
Geography & Environomental Science, University of
Tasmania, GPO Box 252-76, Hobart, Tasmania 7001,
Australia Phone: (61)-3-6226-2134 Fax: (61)-3-6224-
0282 E-mail: CENSIS.Enquiries@utas.edu.au
Internet: www.utas.edu.au/docs/geomatics/

Department of Civil, Surveying and Environmental
Engineering, University of Newcastle, Newcastle, New
South Wales 2308, Australia Phone: (61) 2 4921 6058
Fax: (61) 2 4921 6991 E-mail: cejgf@cc.newcastle.edu.
au Internet: www.eng.newcastle.edu.au/ce/

Department of Geomatics, University of Melbourne,
Parkville, Victoria 3052, Australia Phone: (61)-3-344-
6806 Fax: (61)-3-347-2916 E-mail: geomatics@eng.
unimelb.edu.au Internet: www.geom.unimelb.edu.au

Department of Land Information, Royal Melbourne
Institute of Technology, PO Box 2476V, Melbourne,
Victoria 3001, Australia Phone: (61)-3-9925-2213 Fax:
(61)-3-9663-2517 E-mail: landinfo@rmit.edu.au Inter-
net: www.ls.rmit.edu.au

School of Geoinformatics, Planning and Building,
University of South Australia, GPO Box 2471, South
Australia 5001, Australia Phone: (61) 8 8302 2227 Fax:
(61) 8 8302 2252 E-mail: john.gilliland@unisa.edu.au
Internet: www.unisa.edu.au/gbp/index.htm

School of Geomatic Engineering, University of New
SouthWales, Sydney, New SouthWales 2052, Australia
Phone: (61)-2-9385-4182 Fax: (61)-2-9313-7493 E-mail:
geomatic.eng@unsw.edu.au Internet: www.gmat.edu.au

School of Planning, Landscape, Architecture and Sur-
veying, Faculty of Built Environment and Engineering,
Queensland University of Technology, GPO Box 2434,
Brisbane, Queensland 4001, Phone: (61)-7-3864-2671
Fax: (61)-7-3864-1809 E-mail: b.hannigan@qut.edu.au
www.bee.qut.edu.au/plas/fplasweb/SURVEYING.htm

School of Spatial Sciences, Curtin University of Tech-
nology, GPO Box U1987, Perth, Western Australia
6845, Australia Phone: (61) 8 9266 7565 Fax: (61) 8
9266 2703 E-mail: sali@vesta.curtin.edu.au
Internet: www.cage.curtin.edu.au/surveying

Austria

Technical University Graz, Geodetic Institutes, Steyrerg-
asse 30, A-8010 Graz, Austria Phone: (43)-316-873-6331
Fax: (43)-316-827685 E-mail: bt@fphotsg01.tu-graz.ac.at

Vienna University of Technology, Geodetic Institutes,
Gusshausstrasse 27-29, A-1040 Vienna, Austria Phone:
(43) 222 58801 3814 Fax: (43) 222 5056268 E-mail:
pwald@fbgeo1.tuwien.ac.at

Belgium

Ecole Royale Militaire, Chaire d’Astronomie-Géodé-
sie, 30, Avenue de la Renaissance, 1040 Bruxelles,
Belgium Phone: 2 735 51 52 Fax: 2 735 24 21
Internet: www.rma.ac.be/rma/

Katholieke Universiteit Leuven, Astronomisch Institut,
Celectijnenlaan, 200 B, 3001 Leuven, Belgium Phone:
16 20 06 56 Fax: 16 20 53 08
Internet: http://www.kuleuven.ac.be/wet/english/

Université Catholique de Louvain, Unité d’Astronomie
et de Géophysique, 2, Chemin du Cyclotron, 1348
Louvain-la-Neuve, Belgium Phone: 10 47 32 97 Fax: 10
47 47 22

Université de Liège, Institut d’Astrophysique, 5,
Avenue de Cointe, 4200 Liège, Belgium Phone: 41 52
99 80 Fax: 41 52 74 74
Internet: http://www.ulg.ac.be/

Brazil

Escola Politecnica da USP, Departamento de Enge-
nharia de Transportes, Caixa Postal 61548, 0524-970,
Sao Paulo, Brazil Phone: (55)-11-818-5208 Fax: (55)-
11-818-5716

Instituto Militar de Engenharia, Departamento de
Cartografica, DE6 Praca Gen. Tiburcio 80, 22290-270
Rio de Janeiro-RJ, Brazil

UniversidadeFederal dePernambuco,Departamentode
Engenharia Cartografica, Rua Academico helio Ramos
S/N, Cidade Universitaria, 50741, Recife - Pe, Brazil

Universidade Federal do Parana, Curso de Pos-Gradu-
acao em Ciencias Geodesicas, Departamento de
Geomatica, P.O. Box 019001, 81531-990 Curitiba-PR,
Brazil Phone: (55) 41 361 3153 Fax: (55) 41 266 2393
E-mail: cpgcg@geoc.ufpr.br

Canada

Université Laval, Departement des sciences géodésiques
et de télédétection, Pavillon Louis-Jacques Casault,
Sainte-Foy, Quebec, G1K 7P4, Canada Phone: (1) 418
656 2530 Fax: (1) 418 656 7411 E-mail: ffg@ffg.ulaval.ca
Internet: www:http://forestgeomat.for.ulaval.ca

University of Calgary, Department of Geomatics
Engineering, 2500 University Drive, N.W., Calgary,
Alberta T2N 1N4, Canada Phone: (1) 403 220 5834
Fax: (1) 403 284 1980 E-mail: geomatics@ensu.ucalgary.ca
Internet: www:http://www.ensu.ucalgary.ca/

University of New Brunswick, Département des Sci-
ences Géomatiques, P.O. Box 4400, Fredicton, New
Brunswick, E3B 5A#, Canada Phone: (1) 506 453 4698
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Fax: (1) 506 453 4943 E-mail: se@unb.ca Internet:
www:http://degaulle.hil.unb.ca/Geodesy/index.html

University of Toronto, Program in Geomatics, Depart-
ment of Geography, Erindale Campus, Mississauga,
Ontario, Canada L5L 1C6 Phone: (1) 905 828 3861 Fax:
(1) 905 828 5273 E-mail: amrhein@geog.utoronto.ca
Internet: www:http://www.geog.utronto.ca

China

WuhanTechnicalUniversityof SurveyingandMapping,
Wuhan, 430079, China

ZhengZouTechnical School of Surveying andMapping,
Zheng Zhou, China

Denmark

Danmarks Tekniske Universitet
Anker Engelundsvej 1, 2800 Kgs. Lyngby
Phone: (45) 4525 2525 Fax: (45) 4588 1799
Internet: www.dtu.dk

Institut for Samfundsudvikling og Planlaegning,
Aalborg Universitetscenter, Fibigerstrade 11, DK- 9220
Aalborg Oest, Denmark

Niels Bohr Institute for Astronomy, Physics and
Geophysics, Department of Geophysics, University of
Copenhagen, Juliane Maries Vej 30, DK-2100 Copen-
hagen, Denmark Phone: (45) 3532 0601 Fax: (45) 3536
5357
Internet: www.nbi.dk

Finland

Department of Geophysics, University of Helsinki,
Fabianinkatu 24 A, SF-00100 Helsinki, Finland Phone:
(358) 1911 Fax: (358) 1913385

France

Centre d’Etude Spatiale des Rayonnements, Université
Paul Sabatier, 9, Avenue du Colonel Roche, B.P. 4346,
31029 Toulouse Cedex, Phone: (33) 61 55 66 66 Fax:
(33) 61 55 67 01

Ecole Nationale des Sciences Géographiques, 2, Avenue
Pasteur, B.P. 68, 94160 Saint-Mandé, France Phone:
(33) 1 43 98 80 52 Fax: (33) 1 43 98 84 65

Ecole Nationale Superieure des Arts et Industries de
Strasbourg, 24, Rue de la Victoire, 67084 Strasbourg
Cedex, France Phone: (33) 88 35 55 05 Fax: (33) 88 24
14 90

Ecole Superieure des Géometres et Topographes,
Conservatoire National des Arts et metiers, 18, Allee
Jean Rostand, B.P. 77, F-91002 Evry Cedex, France
Phone: (33) 60779740 Fax: (33)60779690

Observatoire de Paris , Service Scolaire, 61, Avenue de
l’Observatoire, 75014 Paris, France Phone: (33) 40 51
21 70

Germany

Institut für Stadtebau, Bodenordnung und Kulturtech-
nik, Meckenheimer Allee 172, 5300 Bonn 1, Germany
Phone: (49) 0228-737 499 Fax: (49) 0228-733 281

TechnischeHochschule Aachen, Lehrstuhl für Geodäsie
II, Templergraben 55, 5100 Aachen, Germany Phone:
(49) 0241-80 53 00 Fax: (49) 0241-80 44 13

Technische Hochschule Darmstadt, Institut für Physi-
kalische Geodäsie, Petersenstrasse 13, 6100 Darmstadt,
GermanyPhone: (49) 06151-163 109Fax: (49) 06151-165
489
http://www.tu-darmstadt.de/Welcome.en.html

Technische Hochschule Darmstadt, Geodätisches
Institut, Petersenstrasse 13, 6100 Darmstadt, Germany
Phone: (49) 06151-162 147 Fax: (49) 06151-164 047
http://www.tu-darmstadt.de/Welcome.en.html

Technische Hochschule Darmstadt, FB Photogram-
metrie im FB 12, Vermessungswesen, Petersenstrasse 13,
6100 Darmstadt, Germany
P: (49) 06151-162 035 Fax: (49) 06151-165 489
http://www.tu-darmstadt.de/Welcome.en.html

Technische Universität Berlin, Fachgebiet Geodäsie
und Ausgleichsrechnung, Strasse des 17. Juni 135, 1000
Berlin 12, Germany Phone: (49) 030-314 22 41/32 08
Fax: (49) 030-31 42 32 22
http://www.tu-berlin.de/eng/

Technische Universität Berlin, Institut für Astronomi-
sche und Physikalische Geodäsie, Sekr. H 2, Strasse des
17. Juni 135, 1000 Berlin 12, Germany Phone: (49) 030-
314 32 05 Fax: (49) 030-31 42 32 22
http://www.tu-berlin.de/eng/

Technische Universität Berlin, Institut für Photog-
rammetrie und Kartographie, Sekr. EB 9, Strasse des
17. Juni 135, 1000 Berlin 12, Germany Phone: (49) 030
314 23 331 Fax: (49) 030-314 21 104
http://www.tu-berlin.de/eng/

Technische Universität Braunschweig, Institut für
Photogrammetrie und Bildverarbeitung, Gauss-Strasse
22, 3300 Braunschweig, Germany Phone: (49) 0531-391
28 70 Fax: (49) 0531-391 58 39
http://www.tu-braunschweig.de/english

Technische Universität Braunschweig, Institut für
Vermessungskunde, Pockelstrasse 4, Hochhaus, 3300
Braunschweig, Germany Phone: (49) 0531-391 74 70
Fax: (49) 0531-391 55 99
http://www.tu-braunschweig.de/english

Technische Universität Dresden, Lehrstuhl für Theo-
retische u. Physikalische Geodäsie, Mommsenstrasse
13, 8027 Dresden, Germany Phone: (49) 375 1 463 0
(zentrale) Fax: (49) 375 1 463 7106
http://www.tu-dresden.de/
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Technische Universität Dresden, Lehrstuhl für Astron-
omie, Mommsenstrasse 13, 8027 Dresden, Germany
Phone: (49) 375 1 463 4097 Fax: (49) 375 1 463 7106
http://www.tu-dresden.de/

Technische Universität Dresden, Lehrstuhl für Ing.
Geodäsie, Mommsenstrasse 13, 8027 Dresden, Ger-
many Phone: (49) 375 1 463 2869/4249 Fax: (49) 375 1
463 7106
http://www.tu-dresden.de/

Technische Universiät Dresden, Institut für Photo-
grammetrie und Fernerkundung, Mommsenstrasse 13,
8027 Dresden, Germany
P: (49) 375 1 463 3372 Fax: (49) 375 1 463 7106
http://www.tu-dresden.de/

Technische Universität Dresden, Institut für Kartog-
raphie und Geographie, Mommsenstrasse 13, 8027
Dresden, Germany Phone: (49) 375 1 463 3779 Fax:
(49) 375 1 463 7106
http://www.tu-dresden.de/

Technische Universität München, Institut für Astro-
nomische und Physikalische Geodäsie, Arcistrasse 21,
8000 München 2, Germany Phone: (49) 089-2105 3195/
3190 Fax: (49) 089-2105 2000
http://www.tu-muenchen.de/jshpchooser_en.tupl

Technische Universität München, Lehrstuhl für
Photogrammetrie, Arcisstrasse 21, 8000 München 2,
Germany Phone: (49) 089-2105 2670 Fax: (49) 089-
2105 2000
http://www.tu-muenchen.de/jshpchooser_en.tupl

Technische Universität München, Lehrstuhl für Geo-
däsie, Arcisstrasse 21, 8000 München 2, Germany
Phone: (49) 089-2105 2850 Fax: (49) 089-2105 281976
http://www.tu-muenchen.de/jshpchooser_en.tupl

Technische Universität München, Lehrstuhl für
Kartographie und Reproduktionstechnik, Arcisstrasse
21, 8000 München 2, Germany Phone: (49)089-2105
2825 Fax: (49)089-2105 2000
http://www.tu-muenchen.de/jshpchooser_en.tupl

Universität Bonn, Institut für Kartographie und
Topographie, Meckenheimer Allee 172, 5300 Bonn 1,
Germany Phone: (49)0228-733 526/27 Fax: (49)0228-
695 246
http://www.uni-bonn.de/en/The_University.html

Universität Bonn, Institut für Photogrammetrie,
Nussallee 15, 5300 Bonn 1, Germany Phone: (49)0228-
732 713 Fax: (49)0228-733 281
http://www.uni-bonn.de/en/The_University.html

Universität Bonn, Institut für Theoretische Geodäsie,
Nussallee 17, 5300 Bonn 1, Germany Phone: (49)0288-
732 628/628 Fax: (49)0228-733 708
http://www.uni-bonn.de/en/The_University.html

Universität Bonn, Geodätisches Institut, Nussallee 17,
5300 Bonn 1, Germany Phone: (49) 0228-732 620 Fax:
(49) 0228-733 281

Universität der Bundeswehr München, Institut für
Geodäsie, D-8577 Neubiberg, Germany Phone:
(49)089-6004 3435 Fax: (49)089-6004 4090
http://www.uni-bonn.de/en/The_University.html

Universität Hannover, Institut für Kartographie,
Appelstrasse 9 A, 3000 Hannover 1, Germany Phone:
(49)0511-762 35 88/89 Fax: (49)0511-762 2472
http://www.uni-hannover.de/en/e_index.htm

Universität Hannover, Geodätisches Institut, Nien-
burger Strasse 1, 3000 Hannover 1, Germany Phone:
(49) 0511 762 2461 Fax: (49)0511 762 2468
http://www.uni-hannover.de/en/e_index.htm

Universität Hannover, Institut für Photogrammetrie
und Ingenieurvermessungen, Nienburger Strasse 1,
3000 Hannover 1, Germany Phone: (49) 0511-762 2481
Fax: (49)0511-762 2482
http://www.uni-hannover.de/en/e_index.htm

Universität Hannover, Institut für Erdmessung, Nien-
burger Strasse 6, 3000 Hannover 1, Germany Phone:
(49)0511-762 2794 Fax: (49)0511-762 4006
http://www.uni-hannover.de/en/e_index.htm

Universität Karlsruhe, Geodätisches Institut, Engler-
strasse 7, 7500 Karlsruhe 1, Germany Phone: (49)0721-
608 2305/2301/2300 Fax: (49)0721-669 4552
http://www.uni-karlsruhe.de/Uni/besucher/index_en.html

Universität Karlsruhe, Institut für Photogrammetrie
und Topographie, Englerstrasse 7, 7500 Karlsruhe 1,
Germany Phone: (49)0721-608 2315 Fax: (49)0721-608
4290
http://www.uni-karlsruhe.de/Uni/besucher/index_en.html

Universität Karlsruhe, Professur für Geodynamik,
Geodätisches Institut, Englerstrasse 7, 7500Karlsruhe 1,
Germany Phone: (49)0721-608 2307 Fax: (49)0721-669
4552
http://www.uni-karlsruhe.de/Uni/besucher/index_en.html

Universität Stuttgart, Institut für Photogrammetrie,
Keplerstrasse 11, 70174 Stuttgart 1, Germany Phone:
(49)0711-121 3386 Fax: (49)0711-121 3297
http://www.uni-karlsruhe.de/Uni/besucher/index_en.html

Universität Stuttgart, Geodätisches Institut, Kepler-
strasse 11, 70174 Stuttgart 1, Germany Phone:
(49)0711-121 3390 Fax: (49)0711 121 3297
http://www.uni-stuttgart.de/index.en.html

Universität Stuttgart, Institut für Navigation, Kepler-
strasse 11, 70174 Stuttgart 1, Germany Phone: (49)0711-
121 3400 Fax: (49)0711-121 2755
http://www.uni-stuttgart.de/index.en.html
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Universität Stuttgart, Institut für Anwendung der
Geodäsie im Bauwesen, Pfaffenwaldring 7 A, 70569
Stuttgart 80, Germany Phone: (49)0711-685 6612 Fax:
(49)0711-685 6670
http://www.uni-stuttgart.de/index.en.html

Hungary

College for Surveying and County-planning of the
University of Forestry and Wood Sciences, Pirosalma
u. 1-3. , PO Box 51, H-8002 Székesfehérvàr, Hungary
Phone: (36) 00 312 988 Fax: (36) 22 327 697 E-mail:
gep@geo.cslm.hu

Kossuth Lajos Military Academy of the Hungarian
HomeDefense Forces, H-2001 Szentendre, PO Box 160,
Hungary Phone: (36) 26 311 014 Fax: (36) 26 312 136

Loránd Eötvös University, Department of Geophysics,
Ludovika tér 2, H-1083 Budapest, Hungary Phone:
(36) 1 210 1089 Fax: (36) 1 210 1089 E-mail: mesko@
ludens.elte.hu

Loránd Eötvös Unviersity, Department of Cartogra-
phy, Ludovika tér 2, H-1083 Budapest, Hungary
Phone: (36) 1 134 2785 Fax: (36) 1 134 2785 E-mail:
klinghammer@ludens.elte.hu

Miskolc University, Department of Geophysics, Egy-
etemvàros, H-3315 Miskolc, Hungary Phone: (36) 46
365 936 Fax: (36) 46 362 936 E-mail: departm@
gf02.uni-miskolx.hu

Miskolc University, Department of Geodesy and
Mining Surveying, Egyetemvàros, H-3515 Miskolc,
Hungary Phone: (36) 46 365 111 Fax: (36) 46 362 972
E-mail: gbmgg@gold.uni-miskolc.hu

Technical University of Budapest, Department of
Geodesy, H-1521 Budapest, PO Box 91, Hungary
Phone: (36) 1 463 3222 Fax: (36) 1 463 31 91 E-mail:
jadam@epito.bme.hu

Technical University of Budapest, Department of
Photogrammetry, H-1521 Budapest, PO Box 91,
Hungary Phone: (36) 1 463 1187 Fax: (36) 1 463 3084
E-mail: adetrekoi@epito.bme.hu

Technical University of Budapest, Department of
Surveying, H-1521 Budapest, PO Box 91, Hungary
Phone: (36) 1 463 1146 Fax: (36) 1 463 3209 E-mail:
akrauter@epito.bme.hu

University of Foresty and Wood Sciences, Department
of Surveying and Geoinformatics, Bajcsy-Zslinsky ùt 4,
H-9400 Sopron, Hungary Phone: (36) 99 311 100 Fax:
(36) 99 311 103 E-mail: bacsaty@classic.fe.hu

University of Foresty and Wood Sciences, Department
of Earth Sciences, Csatkai u. 6-8, PO Box 5, H-9400
Sopron, Hungary Phone: (36) 99 314 390 Fax: (36) 99
313 267 E-mail: banyai@ggki.hu

Italy

Politecnico di Milano, Piazza Leonardo da Vinci 32,
I-20133, Italy Phone: (39)2 2399 6504/6506 Fax: (39) 2
2399 6530
Internet: http://www.polimi.it/english/

Japan

Construction College, 2-1 Kihei-cho 2, Kodaira, Tokyo
187-8520, Japan Phone: (81)-423-21-1541 Fax:
(81)-423-21-8057

Hirosaki University, Faculty of Science & Technology,
3 Bunkyo-cho, Hirosaki, Aomori 036-8561, Japan
Phone: (81) 172 36 2111 Fax: (81) 172 33 6000
http://www.hirosaki-u.ac.jp/english/science.html

Hokkaido University, Graduate School of Science,
Kita-10, Nishi-8, Kita-ku, Sapporo, Hokkaido 060-
0810, JapanPhone: (81)117168377Fax: (81)117467404
www.hokudai.ac.jp/science/english/index_e.htm

Ibaraki University, Faculty of Science, 1-1 Bunkyo 2,
Mito, Ibaraki 310-8512, Japan Phone: (81) 29 226 1621
Fax: (81) 29 228 8405
http://www.sci.ibaraki.ac.jp/english/index-en.html

Kagoshima University, Faculty of Science, 21-35
Gungen 1, Kagoshima, Kagoshima 890-0065, Japan
Phone: (81) 992 54 7141 Fax: (81) 992 59 4720
http://www.sci.kagoshima-u.ac.jp/ehsrc/

Kanazawa University, Faculty of Science, Kakuma-
cho, Kanazawa, Ishikawa 920-1164, Japan Phone: (81)
762 64 5731 Fax: (81) 762 64 6062
http://www.kanazawa-u.ac.jp/e/sci/default.htm

Kensetsu University, 2-1 Kihei-cho 2, Kodaira, Tokyo
187, Japan Phone: (81) 423 21 1541

Kochi University, Department of Natural Environ-
mental Science, 5-1 Akabono 2, Kochi, Kochi 780,
Japan Phone: (81) 888 44 8288 Fax: (81) 888 44 8359

Kyoto University, Graduate School of Science, Kita-
Shirakawa-Oiwake-cho, Sakyo-ku Kyoto, Kyoto 606-
8502, Japan Phone: (81) 75 753 3910 Fax: (81) 75 753
3717
Internet: http://www.sclib.kyoto-u.ac.jp/kusci/

Kyoto University, Disaster Prevention Research Insti-
tute, Research Center for Earthquake Prediction,
Gokasho, Uji, Kyoto 611-0011, Japan Phone: (81) 774
38 4193 Fax: (81) 774 38 4190
www.mts.com/aesd/Kyoto.htm

KyushuUnviersity, Faculty of Science, 10-1Hakozaki 6,
Higashi-ku,Fukuoka,Fukuoka812-8581, JapanPhone:
(81) 92 641 1101

Maritime Safety Academy, Maritime Safety Agency, 1,
Wakaba-cho 5-1, Kure, Hiroshima 737-0832, Japan
Phone: (81) 823 21 4961 Fax: (81) 823 20 0087
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Nagoya University, Faculty of Science, Furo-cho,
Chikusa-ku, Nagoya, Aichi 464-0814, Japan Phone:
(81) 52 781 5111 Fax: (81) 52 789 3047

Shinshu University, Faculty of Science, 1-1, Asahi 3,
Matsumoto, Nagano 390-8621, Japan Phone: (81) 263
35 4600 Fax: (81) 263 37 2506
http://science.shinshu-u.ac.jp/en/index.html

Shizuoka University, Faculty of Science, 836 Otani,
Shizuoka, Shizuoka 422-8529, Japan Phone: (81) 54
237 1111 Fax: (81) 54 237 9184

Tohoku University, Observation Center for Prediction
of Earthquakes and Volcanic Eruptions, Aobayama,
Aoba-ku, Sendai, Miyagi 980-8578, Japan Phone: (81)
22 225 1950 Fax: (81) 22 264 3292

Tohoku University, Graduate School of Science, Aoba,
Aramaki, Aoba-ku, Sendai, Miyagi 980-8578, Japan
Phone: (81) 22 222 1800
Internet: http://www.sci.tohoku.ac.jp/english/

Tokyo Institute of Technology, Faculty of Science,
12-1, O-okayama 2, Meguro-ku, Tokyo 152-8551,
Japan Phone: (81) 3 3726 1111 Fax: (81) 3 5499 4093
Internet: http://www.cs.titech.ac.jp/

University of Tokyo, Graduate School of Science, 3-1,
Hongo 7, Bunkyo-ku, Tokyo 113, Japan Phone: (81) 3
5841 2111 Fax: (81) 3 5802 4363

University of Tokyo, Ocean Research Institute, 15-1,
Minamidai 1, Nakano-ku, Tokyo 164-0014, Japan
Phone: (81) 3 5351 6430 Fax: (81) 3 3377 3292
Internet: http://www.ori.u-tokyo.ac.jp/

University of Tokyo, Earthquake Research Institute,
Earthquake Prediction Research Center, 1-1, Yayoi 1,
Bunkyo-ku, Tokoy 113-0032, Japan Phone: (81) 3 5689
7264 Fax: (81) 3 5689 7234
Internet: http://www.eri.u-tokyo.ac.jp/

Netherlands

Faculty of Geodesy, Delft University of Tech.,
Thijsseweg 11, 2629 JA, Delft, Netherlands
http://www.geo.tudelft.nl/index.htm

New Zealand

Department of Surveying, University of Otago, PO
Box 56, Dunedin, New Zealand Phone: (64) 3 479 7585
Fax: (64) 3 479 7586 E-mail: surveying@otago.ac.nz
Internet: www.surveying.otago.ac.nz/

Portugal

Faculdade de Ciencias da Universidade de Lisboa,
Nucleo de Eng Geográfica, R. da Escola Politécnica,
58, 1250-102 Lisboa, Portugal

Faculdade de Ciencias e Tecnologia da Universidade
de Coimbra, Seccao de Eng Geográfica, Largo D.
Dinis,Colégio S. Jerónimo, 3000-141Coimbra, Portugal

Observatorio Astronomico, Prof. Manuel de Barros,
Alameda do Monte da Virgem, 4430-146 Vila Nova de
Gaia, Portugal
http://www.oal.ul.pt/index.php?link=historia

Spain

Departamento de Astronomia y Geodesia, Facultad de
Matematicas, Universidad Complutense, Ciudad Uni-
versitaria, 28040 Madrid, Spain Phone: (34) 91 39 44
582 Fax: (34) 91 39 44 607
Internet: http://www.ucm.es/info/Astrof/index.html

Escuela de Geodesia y Topograifa, Servicio Geografico
del Ejercito, Dario Gazabo 8, 28024 Madrid, Spain
Phone: (34) 91 711 5943

Universitat Politecnica de Valencia, De Ingenieria
Cartografica, Geodesia y Fotogrametria, Camino de
Vera, s/u, 46022 Valencia, Spain Phone: (34) 96 3877550
Fax: (34) 96 3877559 E-mail: iquinta@egf.upv.es
Internet: www.upv.es/info/DICGF/index.html

Escuela Universitaria de Ingenieria Technica Topografica
Universidad politecnica de Madrid, Camino de la
Arboleda, s/n Campus sur UPM, Autovia de Valencia
km 7, E 28031 Madrid
nivel.euitto.upm.ed/dict/index.html

Sweden

Institute of Earth Sciences / Geophysics, University of
Uppsala, Villavägen 16, S-752 36, Sweden
Internet: http://www.geofys.uu.se/

Royal Institute of Technology, Department of Geodesy,
S-100 44 Stockholm, Sweden Phone: (46) 87 90 73 30

Switzerland

EPFL (Ecole Polytechnique Federale de Lausanne),
Institut de Géodésie et Mensuration, 1015 Lausanne,
Phone: (41) 021 693 11 11
Internet: http://www.epfl.ch/Eindex.html

ETH-Zürich, Department of Geodetic Sciences, Institut
für kartographie, ETH-Honggerberg, 8093 Zürich,
Switzerland Phone: (41) 01 377 30 33
Internet: http://www.geod.ethz.ch/

ETH-Zürich (Eidgenossische Technische Hochschule),
Department of Geodetic Sciences, Institut für Geodäsie
undPhotogrammetrie,ETH-Honggerberg, 8093Zürich,
Switzerland Phone: (41) 01 377 26 61 Fax: (41) 01 371 25
93 Internet: http://www.geod.ethz.ch/

Turkey

Bosphorous University, Kandilli Observatory and
Earthquake Research Institute Geodesy Section,
Cengelkoy, Istanbul , Turkey
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Karadeniz Technical Unviersity, Geodesy and Photo-
grammetry Department, Trabzon, Turkey
Selcuk University, Geodesy and Photogrammetry
Department, Konya, Turkey

Surveying and Mapping School, 06100 Cebeci,
Ankara, Turkey

Technical University of Istanbul, Geodesy and Photo-
grammetry Department, Ayazaga, Istanbul, Turkey
http://www.itu.edu.tr/FAC/CIE/GEP/GEP.HTML

Yildiz University, Geodesy and Photogrammetry
Department, Yildiz, Istanbul, Turkey
Internet: http://www.yildiz.edu.tr/index2.php

United Kingdom

Department of Earth Sciences, University of Oxford,
Parks Road , Oxford OX1 3PR, United Kingdom
Phone: (44)-01865 270708 Fax: (44)-01865 272000
Internet: http://www.earth.ox.ac.uk/

Department of Geography and Topographic Science,
University of Glasgow, Glasgow G12 8QQ, United
Kingdom Phone: (44) 41 339 8855 Fax: (44) 41 330
4894
Internet: http://www.geog.gla.ac.uk/

Department of Geomatic Engineering, University
College London, Gower St., London WC1E 6BT,
United Kingdom Phone: (44)-171-380-7028 Fax: (44)-
171-380-0453
Internet: http://www.ge.ucl.ac.uk/

Department of Geomatics, University of Newcastle
upon Tyne, Newcastle upon tyne NE1 7RU, United
Kingdom Phone: (44)-191-222-6447 Fax: (44)-191-222-
8691
Internet: http://geomatics.ncl.ac.uk/

Department of land Surveying, University of East
London, Longbridge Road, Dagenham, Essex RM8
2AS, United Kingdom Phone: (44)-181-590-7722 Fax:
(44)-181-590-7799
Internet: http://www.uel.ac.uk/scot/surveying/

Institute of Engineering Surveying and Space Geodesy,
University of Nottingham, University Park, Notting-
ham NG7 2RD, UK,
P: (44)-0115-951-3880 Fax: (44)-0115-951-3881
Internet: http://www.nottingham.ac.uk/iessg/

USA

Cornell University, Department of Geological Sciences,
Snee Hall, Ithaca, NY 14853, USA
Internet: http://www.cornell.edu/

Massachusetts Institute of Technology, Department of
Earth, Atmosphere and Planetary Science, 77 Massa-
chusetts Avenue, Cambridge, MA 02139, USA
Internet: http://www.geo.cornell.edu/

Ohio State University, Department of Geodetic Science,
1958 Neil Avenue, Columbus, OH 43210-1247, USA
Internet: geodesy.eng.ohio-state.edu/

Scripps Institution of Oceanography A-25, Institute of
Geophysics and Planetary Physics, La Jolla, CA 92093,
USA Internet: sio.ucsd.edu/

State University of New York, Geophysics Program,
Department of Geological Sciences and Environmental
Studies, Binghamton, NY 13902, USA

University of California Los Angeles, Department of
Earth and Space Sciences, Los Angeles, CA 90024, USA
Internet: www.ess.ucla.edu/

University of Maine, Department of Surveying Engi-
neering , Boardman Hall, Orono, ME 04469, USA
Internet: http://www.umaine.edu/set/svt/

University of Colorado, Department of Aerospace
Engineering and Science, Campus Box 431, Boulder,
CO 80309, USA
Internet: http://snowwhite.colorado.edu/
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Geodetic Publication Series

Acta Geodaetica, Geophysica et Montanistica Hungarica

Akadémiai Kiadò, H-1117 Budapest,
Prielle K.u. 19-35,
Editorial Office: Geodetical anf Geophysical Resarch
Institute, H-9401 Sopron, P.O. Box 5, Hungary
Email: actagg@sun10.ggki.hu

African Geodetic Journal

University of Lagos, Department of Surveying,
Lagos, Nigeria.

Air Force Geophysics Laboratory-Technical Report

Air Force Geophysical Laboratory,
Hanscom AFB, MA 01731, USA

Allgemeine Vermessungs-Nachrichten

H. Wichmann Verlag, Rheinstrasse 122,
7500 Karlsruhe 21, Germany

American Cartographer (The)

American Congress on Surveying and Mapping,
210 Little Falls St., Falls Church,
VA 20046, USA

Annales Geophysicae

Bordas, Dunod, Gauthier-Villars, Paris, France.

Artificial Satellites

Polska Akademia Nauk,
Centrum Badan Kosmicznych 01-237,
Warsawa Ordona 21, Poland.

Australian Journal of Geodesy, Photogrammetry and

Surveying

University of New South Wales,
School of Surveying, P.O. Box 1, Kensington,
New South Wales, 2033, Australia.

Australian Surveyor (The)

Institution of Surveying of Australia,
65 York Street, Sidney, Australia.

Bolletin de Informacion

Servicio Geografico del Ejercito,
Dario Gazapo 8, 28024 Madrid, Spain.

Bollettino di Geodesia e Scienze Affini

Instituto Geografico Militare Italiano,
10 Via Cesare Battisti, 50100 Firenze, Italy.

Bollettino di Geofisica Teorica e Applicata

Osservatorio Geofisico Sperimentale,
34123 Trieste, Italy.

Bulletin-American Congress on Surveying and Mapping

American Congress on Surveying & Mapping,
210 Little Falls St., Falls Church,
VA 20046, USA

Bulletin de la Societe Belge de Photogrammetrie-Telede-

tection et Cartographie

50, Boulevard du Jardin Botanique, B.P. 38,
B-1010 Bruxelles, Belgique.

Bulletin des Journées Luxembourgeoises de

Géodynamique

Observatoire Royal de Belgique,
3, Avenue Circulaire, B-1180 Bruxelles, Belgique.

Bulletin d’lnformation du Bureau Gravimétrique

International

B.G.I., 18 Avenue Edouard Belin,
F-31055 Toulouse, France.

Bulletin du Comité Francais de Cartographie

140, rue de Grenelle, 75700 Paris, France.

Bulletin du Groupe de Recherches de Géodésie Spatiale

G.R.G.S., 77, Avenue Denfert-Rochereau,
F-75014, Paris, France.

Bulletin Hydrographique International

Bureau Hydrographique International, 7, Avenue du
President Kennedy, B.P. 345, Monaco.

Bulletin of the Earthquake Research Institute

Earthquake Research Institute, University of Tokyo,
Tokyo 113, Japan.

Bulletin of the Geographical Survey Institute

GeographicalSurveyInstitute,Kitasato1Yatabe-Machi
Tsukuba-Gum, Ibaraki 300-21, Japan.

Bundesamt für Landestopographie-Bulletin des Rechenzen-

trums

Federal Office of Topography, Seftigenstrasse 264,
CH-3084 Wabern, Switzerland.

CISM Journal ACSGC

The Canadian Institute of Surveying, Box 5378,
Station F, Ottawa, K2C 3Jl Canada.

Cartographic Journal (The)

British Cartographic Society J.S. Keats, Department of
Geography, University of Glasgow W2, Scotland.

Cartographica

University of Toronto Press Inc., 5201 Dufferin Street,
North York, Ontario, M3H 5T8, Canada.
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Celestial Mechanics

D. Reidel Publ. Co., Dordrecht, The Netherlands.

Chartered Surveyor-Chartered Minerals Surveyor

The Royal Institution of Chartered Surveyors,
12 Great George Street, London SW7 2AR (U.K.).

Circolari Della Stazione Astronomica

Internazionale di Latitudine

Universita di Cagliari, Istituto di Astronomia,
09100 Cagliari, Italy.

Circular Time and Latitude Service

Polish Academy of Sciences, Astronomical Latitude
Observatory, Borowiec, 63-120 Kornik, Poland.

Comm. of the Geodetic and Geophysical Research Institute

of the Hungarian Academy of Sciences

Research Inst. of the Hungarian Academy of Sciences
Museum U. 6-8, POB 5, H-9401, Sopron, Hungary.

Cospar Information Bulletin

Committee on Space Research, 51 Boulevard de
Montmorency, 75016 Paris, France.

Deltion

Service Geographique de l’Armee Hellenique,
S.G.A.H., Pedion Areas, Athens, Greece.

Department of National Development

Division of National Mapping Technical Report

Division of National Mapping,
P.O. Box 548, NSW 2620 Queanbeyan, Australia.

Deutsche Geodatische Kommission bei der

Bayerischen Akademie der Wissenschaften

Reihe A : Höhere Geodäsie
Reihe B : Angewandte Geodäsie
Reihe C: Dissertationen
Reihe D: Tafelwerke
Reihe E : Geschichte und Entwicklung der Geodäsie
Marstallplatz 8, D-8000 München 22, Germany

Eidgenossische Technische Hochschule Zurich - Institut für

Geodäsie und Photogrammetrie - Bericht (Report)

Institut für Geodäsie und Photogrammetrie,
ETH-Honggerberg, CH-8093 Zurich, Switzerland.

Engineering Geodesy

The Kiev Institute of Engineering Construction

EOS-Transactions AGU

American Geophysical Union, 2000 Florida Av.,
Washington D.C. 20009, USA

ESA Bulletin

European Space Agency, 8-10, Rue Mario Nikis,
75738 Paris 15, France.

ESA-Journal

Earth observation Quarterly
European Space Agency, 8-10, Rue Mario Nikis,
75738 Paris 15, France.

European Space Agency Special Publication

European Space Agency, 8-10, Rue Mario Nikis,
75738 Paris 15, France.

Fisica de la Tierra

Editorial Complutense
Cl. Moreto, 3, 28014, Madrid, Spain.

Geodatische Arbeiten Österreichs für die Internationale

Erdmessung

Austrian Geodetic Commission, Bundesamt für Eich-
und Vermessungswesen, Schiffamtsgasse 1-3, Postfach
50, A-1025 Vienna, Austria

Geodatisch-Geophysikalische Arbeiten in der Schweiz

Schweizerische Geodätische Kommission,
ETH-Honggerberg, CH-8093 Zürich, Switzerland.

Geodatische und Geophysikalische Veroffentlichungen

Nationalkomitee für Geodäsie und Geophysik bei der
DDR, 1500 Potsdam, Telegrafenberg A17, Germany

Geodesy and Cartography

The Chief Administration of Geodesy and Cartogra-
phy under the Council of Ministers of the USSR.

Geodesy and Photogrammetry in Mining

Publisher: the Sverdlovsk Mining Institute.

Geodesy, Cartography and Air-Survey

Publisher: the Lvov Polytechnical Institute.

Geodeticky a Kartograficky Obzor

Spalena 51, 11302 Praha 1, Czechoslovakia.

Geodezia és Kartogràfia

Hungarian Society of Surveying, Mapping and Remote
Sensing, Editorial Office: H-1860 Budapest, 55,
PO Box 1, Hungary.

Geodezja i Kartografia

Politechnika Warszawska, Instytut Geodezji Wyzszej
1, Koszykowa 75, 00661 Warszawa, Poland.

Geomatica

Canadian Institute of Geomatics, PO VBox 5378,
Merivale Depot, Ottawa, Ontario, K2C 3J1, Canada

Geomatics Canada - Geodetic Survey Division - Contract

and Technical Reports

Natural Resources Canada, Geomatics Canada
Geodetic Survey Division, 615 Booth Street, Ottawa,
Ontario, K1A OE9, Canada

Géomètre

102, Rue de Charonne, 75011 Paris, France.

Geophysical Journal of the Royal Astronomical Society

The Royal Society, 6, Carlton House Terrace,
London SWl Y 5AG, U.K.
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Geophysical Research Letters

American Geophysical Union, 2000 Florida Avenue
N.W.,Washington, D.C. 20009, USA

Geophysical Surveys

D. Reidel, Publ. Co., Dordrecht, The Netherlands.

Geophysical Transactions

Eötvös Lorànd Geophysical Institute of Hungary,
H-1440 Budapest, P.O. Box 35, Hungary.

Geophysics Division-Report

Department of Scientific and Industrial Research,
Geophysical Division, New Zealand.

Geowissenschaftliche Mittelungen

Vienna University of Technology
Gusshaustrasse 27-29, A-1040 Vienna, Austria
Email: pwald@fbgeo1.tuwien.ac.at

Gerlands Beitrage zur Geophysik

Akademische Verlagsgesellschaft Geest & Portig K.G.,
Leipzig, Germany

GPS solutions

Springer Verlag Heidelberg, Tiergartenstr 17
D-69121 Heidelberg, Germany

Harita Dergisi

Harita Genel Komutanligi, 06100 Cebeci, Ankara,
Turkey.

IEEE Transactions on Geoscience Electronics

IEEE, 445 Hoes Lane, Piscataway,
New Jersey 08854, USA

IERS Technical Notes

Bureau Central de l’IERS
77, Avenue Denfert Rochereau, 75014 Paris, France.

Improvement of Technology of Topographic and Geodetic

Operations

Publisher: the Chief Administration of Geodesy and
Cartography under the Council of Ministers of the
USSR.

Institut für Geodäsie und Photogrammetrie

an der Eidgenossischen Technischen

Hochschule Zürich-Mitteilungen

Institut für Geodäsie und Photogrammetrie,
ETH-Honggerberg, CH-8093 Zürich, Switzerland.

Institut Geographique National-Géodésie-

I.G.N., 2, Avenue Pasteur, B.P. 68,
94160 Saint-Mandé, France.

Instituto de Astronomia y Geodesia - Publications

Facultad de Matematicas, Universidad Complutense
Ciudad Universitaria, 28014, Madrdi Spain.

Instituto de Astronomia y Geodesia - Cursos y Seminarios

Facultad de Matematicas, Universidad Complutense
Ciudad Universitaria, 28014, Madrid Spain.

Istituto di Geodesia e Geofisica dell’

Universitã di Trieste-Pubblicazione

Istituto di Geodesia, Via dell Università 7,
34123 Trieste, Italy.

Istituto di Miniere e Geofisica Applicata,

Universitã, Pubblicazioni

Piazzale Europa 1, 34127 Trieste, Italy.

ITC Journal

ITC, The Netherlands.

Jenaer Rundschau

VEB Carl Zeiss Jena, Carl-Zeiss-Str. 1, 6900 Jena,
Germany

Jet Propulsion Laboratory, California

Institute of Technology - Technical Publications

Jet Propulsion Laboratory, 4800 Oak Grove Drive,
Pasadena, CA 91109, USA

Journal of Geodesy

Journal Production Department
Heidelberger Platz 3, 14197 Berlin, Germany
Publisher: Springer-Verlag

Journal of Geophysical Research

American Geophysical Union (AGU),
2000 Florida Avenue N.W.,
Washington, D.C. 20009, USA

Journal of Physics of the Earth

Center for Academic Publications Japan
Yayoi 2-4-16, Bunkyo-ku, Tokyo 113, Japan.

Journal of Spacecraft and Rockets

AIAA Technical Information Service,
750 3rd Avenue, New York NY 10017, USA

Journal of Surveying Engineering

American Society of Civil Engineers, 345 East 47th
Street, New York, NY 10017-2398, USA

Journal of the Geodetic Society of Japan

Geodetic Society of Japan,
1 Kitasato, Tsukuba, Ibaraki 305, Japan

Journal of the Wuhan College of Geodesy Photogrammetry

and Cartography

Wuhan, China.

Kern Bulletin

Kern & Co. Ltd., CH-5001 Aarau, Switzerland.

Kort-og Matrikelstyrelsen

(National Survey and Cadaster)
Skrifter 4 Raekke (Publications 4 series)

Kort-og Matrikelstyrelsen

Geodetic Division, Technical Reports Rentemestervej
8, DK-2400 Copenhagen NV, Denmark
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Lehrstuhl für Astronomische und Physikalische Geodäsie-

Technische

Universität München
Arcisstrasse 21, D-8000 München 2, Germany

Magyar Geofizika

Association of Hungarian Geophysicists,
H-1371 Budapest, P.O. Box 433, Hungary.

Marées Terrestres-Bulletin d’Information

ICET, Observatoire Royal de Belgique,
3, Avenue Circulaire, B-l180 Bruxelles, Belgique.

Marine Geodesy

Crane Russat & Co. Inc., 3 East 44th Street,
N.Y., New York 10017, USA

Maritime Gravimetric Studies

Publisher: the Moscow State University.

Matériaux pour la Geologie de la Suisse-Géophysique

Kummerly & Frey Ltd., Editions géographiques,
CH-3001 Berne, Switzerland.

Methods of Engineering Geodesy in Construction

Publisher: the Rostov Institute of Engineering Con-
struction.

Mining and Geodesy

Publisher: the Leningrad Mining Institute.

Mitteilungen aus dem Institut für

Theoretische Geodäsie der Universität Bonn

Nussallee 17, 5300 Bonn 1, Germany

Mitteilungen aus dem Institut für

Astronomische und Physikalische Geodäsie

Technische Universität München

Arcisstrasse 21, D-8000 München 2, Germany

Mitteilungen der Satelliten-

Beobachtungsstation Zimmerwald

Astronomisches Institut, Sidlerstrasse 5, CH-3012
Berne, Switzerland.

Mitteilungen des Geodätischen Instituts der

Technischen Universität Graz

Graz University of Technology, Geodetic Institute,
Steyergrasse 30, A-8010 Graz, Austria.
Email: bt@ftphotsg01.tu-graz.ac.at

Mitteilungen des Instituts für Geodäsie und

Photogrammetrie an der Eidgenossischen

Technischen Hochschule Zürich

Honggerberg, CH-8093 Zurich, Switzerland.

Mitteilungsblatt des Deutschen Vereins für

Vermessungswesen (DVW)

Vorstand des DVW, Alexandrastrasse 4,
D-8000 München 22, Germany

Monthly Notes of the International Polar

Motion Service

International Latitude Observatory, 2-12 Hoshigaoka
Mizusawa-shi, Iwate-Ken 023, Japan.

Nachrichten aus dem Karten- und Vermessungswesen

Institut für Angewandte Geodäsie, Richard-Strauss-
Allee 11, 6000 Frankfurt a.M. 70, Germany

NASA Special Publication

NASA Headquarters, 600 Independance Avenue,
S.W., Washington, D.C. 20576, USA

NASA Technical Papers and Notes & Special Publications

NASA Headquarters, 600 Independance Avenue,
S.W., Washington, D.C. 20576, USA

NASA/GSFC Documents & Technical Memoranda

NASA Headquarters, 600 Independance Avenue,
S.W., Washington, D.C. 20576, USA

National Land Survey-Professional Papers

National Land Survey of Sweden, S-801 82 Gävle,
Sweden.

National Oceanic and Atmospheric Administration-

Manual NOS NGS, Professional Papers, Technical
Memorandum
National Geodetic Survey, NOAA,
6001 Executive Blvd, Rockville, MD 20852, USA

Naval Surface Weapons Center-Dahlgren Laboratory

Naval Surface Weapons Centre (NSWC),
Dahlgren, VA 22448, USA

Navigation

Institut Francais de Navigation, 3, Avenue Octave
Gréard, 75340 Paris Cedex 07, France.

Navigation - Journal of the Institute of Navigation

The Institute of Navigation, Suite 832, 815,
15th Street, N.W., Washington, D.C. 20005, USA

Netherlands Geodetic Commission-

Publications on Geodesy-New Series

Netherlands Geodetic Commission,
Thijsseweg 11, 2629 JA Delft, The Netherlands.

New Zealand Surveyor (The)

New Zealand Institute of Surveyors,
Box 831, Wellington, New Zealand.

News of Higher Educational Institutions

Series ‘‘Geodesy and Air-Survey’’

Publisher: the Ministry of Higher and Secondary
specialized Education of RSFSR.

Observatoire Royal de Belgique-

Communications-Serie 3-Serie Géophysique

Observatoire Royal de Belgique,
3, Avenue Circulaire, 1180 Bruxelles, Belgique.
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Österreichische Zeitschrift für

Vermessungswesen und Geoinformation

Schiffamsgasse 1-3, Postfach 50, A-1025 Wien, Austria.

Ohio State University-Reports of the

Department of Geodetic Science and Surveying

Department of Geodetic Science and Surveying,
1958 Neil Avenue, 43210 Columbus, Ohio, USA

Ordnance Survey Professional Paper

Ordnance Survey of Great Britain (OSGB), Romsey
Road, Maybush, Southampton S09 4DH, U.K.

Periodica Polytechnica - Civil Engineering

Technical University of Budapest
H-1521 Budapest, PO Box 91, Hungary.

Physics of the Earth and Planetary Interiors

Elsevier, Amsterdam, The Netherlands.

Planetary and Space Science

Pergamon Press Ltd., Headington Hill Hall,
Oxford OX3 OBW, U.K.

Prace Instytut Geodezji i Kartografii

Polish Academy of Science, Space Research Centre,
Department of Planetary Geodesy,
Pkin P. 2313, 00901 Warszawa, Poland.

Proceedings of the Central Research Institute

of Geodesy, Air Survey and Cartography

Publisher: the Chief Administration of Geodesy and
Cartography under the Council of Ministers of the
USSR.

Proceedings of the International Latitude

Observatory of Mizusawa

International Latitude Observatory, 2-12
Hoshigaoka, Mizusawa-Shi, Iwate-Ken 023, Japan.

Proceedings of the Moscow Institute of Land-Use Engineers

Publisher: the Ministry of Agriculture of the USSR.

Proceedings of the National Astronomical Shternberg Institut

Publisher: the Moscow State University.

Proceedings of the National Research

Institute of Geomechanics and Mining Geodesy

Publisher: the Ministry of Coal Industry of the USSR.

Proceedings of the Novosibirsk Institute of

Geodesy, Air-Survey and Cartography

Proceedings of the Research Institute of Applied Geodesy

Publisher: the Chief Administration of Geodesy and
Cartography under the Council of Ministers of the
USSR.

Proceedings of the State Research and Productional Center

‘‘Priroda’’

Publisher: the Chief Administration of Geodesy and
Cartography under the Council of Ministers of the
USSR.

Proceedings of the Tomsk State University

Publisher: the Tomsk State University

Proceedings on Geodesy of the Vilnus

Institute of Engineering Construction

Publisher: the Vilnus Institute of Engineering
Construction.

Procés-Verbaux des Seances de la Commission Géodésique

Suisse

Commission Géodésique Suisse, ETH-Honggerberg,
CH-8093 Zurich, Switzerland.

Pubblicazioni dell’lstituto di Geodesia,

Topografia e Fotogrammetria—Politechnico di Milano

Istituto di Topografia, Fotogrammetria e Geofisica,
Piazza Leonardo da Vinci 32, 20133 Milano, Italia.

Publications of the International Latitude

Observatory of Mizusawa

International Latitude Observatory, 2-12 Hoshigaoka,
Mizusawa-Shi, Iwate-Ken 023, Japan .

Pure and Applied Geophysics (PAGEOPH)

Birkhauser Verlag, Bale, Switzerland.

Reports of the Department of Geodesy

Royal Institute of Technology, S-100 44
Stockholm, Sweden.

Reports of the National Astronomical Shternberg Institute

Publisher: the Moscow State University.

Research in Geodesy, Air-Survey and Cartography

Publisher: the Moscow Institute of Engineers of
Geodesy, Air-Survey and Cartography.

Reviews of Geophysics and Space Physics

American Geophysical Union (AGU),
2000 Florida Avenue N.W., Washington,
D.C. 20009, USA

Revista Brasileira de Cartografia

Societade Brasileira de Cartografia de Artes Graficas,
Rua Riachuelo 128, Rio R5, Brazil.

Revista Cartografica

Instituto Panamericano de Geografia,
Ex-Arzobispado n� 29, Mexico 18, D.F., Mexico.

Revue Hydrographique Internationale

Bureau Hydrographique International (BHI-IHB),
7, Ave du Pdt Kennedy, BP 345, 98000 Monaco.

Revista del Catastro e dei Servizi Tecnici Erariali

Rotation and Tidal Deformations of fhe Earth

Publisher: the Institute of Geophysics of the
Academy of Sciences of the Ukrainian SSR.

Royal Greenwich Observatory, Time and Latitude Service

Royal Greenwich Observatory, Herstmonceux Castle,
Hailsham, Sussex BN27 1 RP, U.K.
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Schriftenreihe des Studiengangs Vermessungswesen der

Universität der Bundeswehr München

Universität der Bundeswehr München
85577 Neubiberg, Germany

Smithsonian Astrophysical Observatory

Special Report

Smithsonian Astrophysical Observatory,
Cambridge, Massachusetts 02138, USA

South African Survey Journal (The)

Central Council of Land Surveyors, Department of
Land Surveying, University of Capetown, Private Bag,
Rondebosch 7700, South Africa.

Studia Geophysica et Geodaetica

Academy of Sciences, Geophysical Institute, Czech.
Acad. Sci., Bocni II Praha 4, Sporilov, Czech Rep.

Suomen Geodeettinen Laitoksen Julkaisuja

(Publications of the Finnish Geodetic Institute)

Geodeettinen Laitos Geodetic Institute,
Ilmalankatu lA, SF-00240 Helsinki, Finland.

Suomen Geodeettinen Laitoksen

Tiedonantoja (Reports of the Finnish Geodetic Institute)

Geodeettinen Laitos Geodetic Institute,
Ilmalankatu lA, SF-00240 Helsinki, Finlano.

Survey Review

Directorate of Overseas Survey, Kingston Road,
Tolworth Surbiton, U.K.

Surveying and Mapping

American Congress on Surveying and Mapping, 210
Little Falls Street, Falls Church, VA 20046, USA

Tecnica Topografica

Colegio Oficial de Ingenieros Tecnicos en Topografia,
Paseo de la Castellana 210, 28046 Madrid, Spain.

Tectonophysics

Elsevier Scientific Publishing Company,
Amsterdam, The Netherlands.

Tokyo Astronomical Observatory; Time and Latitude

Bulletins

Tokyo Astronomical Observatory, Osawa Mitaka,
Tokyo 181, Japan.

Topografia y Cartografia

Colegio Oficial de Ingenieros Tecnicos en Topografia
Av. Reina Victoria, 66, 28014 Madrid, Spain.

Travaux de l’Association Internationale de Géodésie

IAG Central Bureau, c/o Department of Geophysics
Juliane Maries Vej 30, DK-2100 Copenhagen Ø,
Denmark.
Phone: +45 35320600 , Fax: +45 35365357
E-mail: iag@gfy.ku.dk

Unisurv

University of New South Wales,
School of Surveying, Sydney, Australia.

University of Calgary - Publications of the

Division of Geomatics Engineering

The University of Calgary, 2500 University Drive
N.W., Calgary T2N 1N4, Canada.

University of New Brunswick-Department of

Surveying Engineering - Lecture Notes

University of New Brunswick,
P.O. Box 4400, Fredericton N.B. E3B 5A3, Canada.

University of New Brunswick - Department of Geodesy and

Geomatics Engineering - Research Reports

University of New Brunswick,
P.O. Box 4400, Fredericton N.B., E3B 5A3, Canada.

University of New Brunswick - Department of Geodesy and

Geomatics Engineering - Technical Reports

University of New Brunswick,
P.O. Box 4400, Fredericton N.B., E3B 5A3, Canada.

University of New South Wales-Monographs

University of New South Wales,
School of Surveying, Sydney, Australia.

Vermessung, Photogrammetrie, Kulturtechnik

Diagonal Verlags AG, Tafernstrasse 2,
5405 Baden-Dattwil, Switzerland.

Vermessungsingenieur

Verband Deutscher Vermessungsingenieure (VDV)
e.V. 4300 Essen, Moselstrasse 2, Germany

Vermessungswesen und Raumordnung

Danagkweg 80, 5600 Wuppertal 1, Germany

Veroffentlichung des Geodatischen Instituts

der Rheinisch Westfalischen Technischen

Hochschule Aachen

Veröffentlichungen der Bayerischen

Kommission für die Internationale Erdmessung

Bayerische Kommission für die Internationale Erdmes-
sung, Marstallplatz 8, 8000 München 22, Germany

Wissenschaftliche Arbeiten der Fachrichtung

Vermessungswesen der Universität Hannover

c/o Geodätisches Institut, Nienburger Strasse 7,
3000 Hannover 1, Germany

Wissenschaftliche Zeitschrift der

Technischen Universität Dresden

Mommsenstrasse 13, 8027 Dresden, Germany

Zeitschrift für Vermessungswesen

Verlag Konrad Wittwer, Postfach 147,
7000 Stuttgart 1, Germany
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Publications of The International Association of Geodesy

I-Journal of Geodesy

Twelve issues per year :
annual subscription

sale by unit (Springer-Verlag)
contact

Springer Verlag
Journal Production Department
Heildelberger Platz 3,
14197 Berlin, Germany.
www.springeronline.com

II-Travaux de l’Association Internationale de
Géodésie (IAG Central Bureau)

Volumes edited after every General or scientific
assembly including General Reports and national
Reports (separately from 1960).

Volume 32, Budapest, :1999–2001)
June, 2003 Available on CD Rom to
IAG Central Bureau. www.iag-aig.org

Volume 33, Sapporo :1999-2003)
June, 2003 Available on CD Rom .
IAG Central Bureau. www.iag-aig.org

III-IAG-Symposia proceedings

Volume 121: Schwarz, K.-P. (Ed.) Geodesy Beyond 2000:
The Challenges of the First Decade

Volume. 122: Benciolini, Battista, (Ed.) IV Hotine-Mar-
ussi Symposium on Mathematical Geodesy

Volume. 123: Sideris, Michael G., (Ed.) Gravity, Geoid
and Geodynamics 2000

Volume. 124: Drewes, Hermann; Dodson, Alan H.; For-
tes, Luiz P.S.; Sanchez, Laura; Sandoval, Pedro, (Eds.)
Vertical Reference Systems

These publications are available from::
Springer Verlag
Journal Production Department
Heildelberger Platz 3,
14197 Berlin, Germany.
www.springeronline.com

IV-Bibliographie geodesique internationale

– From 1928 to 1960 : 10 issues
– From 1961
– Cards
– Monthly Review : ‘‘Bibliographia’’
Geodaetica’’ (in English),

available at:
Zentralstelle für Internationale Dokumentation der Geo-
däsie
Mommsenstrasse 13, 8027 Dresden
Germany

V- IAG bibliographic service

for geodesy is maintained by IFAG
Address:

Bundesamt für Kartographie und Geodäsie
Außenstelle Leipzig Karl-Rothe-Straße 10-14 D-04105,
Germany
Tel.: (+49 341) 5634 0 Fax: 5634 415

Acces via internet.
http://www.leipzig.ifag.de

VI-Catalogue of Reference Gravimetric Stations along
the European Coasts from Norway to Italy

available at :

International Gravity Commission
Subcommission Western Europe
Bayer Akademie der Wissenschaften,
Marstallplatz 8, D-8000 München 22, (F.R.G.).
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List of IAG National Correspondents

Australia

Ass. Prof. Richard Coleman
Richard.Coleman@utas.edu.au

Austria

Dr. Erhard Erker
Erhard.erker@bev.gv.at

Belgium

Dr. Véronique Dehant
v.dehant@oma.be

Brazil

Prof. Denisar Blitzkow
dblitzko@usp.br

Canada

Dr. Spiros Pagiatakis
spiros@yorku.ca

Chile

Mr. Pablo Gran Lopez
igm@igm.cl

China

Prof. Yamin Dang
dangym@casm.ac.cn

Colombia

Ms. Laura Sanchez
lsanchez@igac.gov.co

Croatia

Dr. Damir Medak
dmedak@geodet.geof.hr

Czech Republic

Dr. Petr Holota
holota@pecny.asu.cas.cz

Denmark

Dr. Niels Andersen
na@kms.dk

Egypt

Prof. Ali Abd-El.Azim Tealeb
salahmm@fruc.eun.eg

Estonia

Dr. Ants Torim
madu@kiirtee.ee

Federal Republic of Yugoslavia

Ivan Aleksic

Finland

Prof. Risto Kuittinen
Risto.kuittinen@fgi.fi

France

Dr. Claude Boucher
claude.boucher@espace.gouv.fr

Germany

Prof. Bernhard heck
heck@gik.uni-karlsruhe.de

Hungary

Prof. József Ádám
jadam@sci.fgt.bme.hu

India

Managing Director N.K. Agrawal
nande@rediffmail.com

Iceland

Mr. Magnus Gudmundsson
magnus@lmi.is

Indonesia

Dr. Hasanuddin Z. Abidin
hzabidin@gd.itb.ac.id

Iran

Prof. Hossein Zomorrodian

Ireland

Mr. Colin Bray
cbray@osi.ie

Israel

Gilad Even-Tzur
eventzur@techunix.technion.ac.il

Italy

Prof. Iginio Marson
marson@univ.trieste.it

Japan

Dr. Shuhei Okubo
okubo@eri.u-tokyo.ac.jp

Korea, South

Yun Soo Choi
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Luxemburg

Ing. Germain Breger
gbreger@vdl.lu

Mexico

Osvaldo Sanchez Zamora

Mozambique

Mr. José Luis Quembo

Netherlands

Prof. Peter J.G. Teunissen
p.j.g.teunissen@geo.tudelft.nl

New Zealand

Dr. Donald Grant
dgrant@linz.govt.nz

Norway

Dr. Bjorn Geirr Harsson
Bjorn.geirr.harsson@statkart.no

Poland

Prof. Jan Krynski
krynski@igik.edu.pl

Portugal

Dr. Joao Manuel Agria Torres
jatorres@iol.pt

Romania

Constantin Savulescu
consav@conad.ro

Slovak Republic

Dr. Ladislav Brimich
geofbrim@savba.sk

Slovenia

Dr. Ales breznikar

abreznik@fgg.uni-lj.si

South Africa

Mr. Richard Wonnacott
rwonnacott@sli.wcape.gov.za

Spain

Prof. Miguel J. Sevilla
sevilla@iagmat1.mat.ucm.es

Sweden

Prof. Lars E. Sjöberg
sjoberg@geomatics.kth.se

Switzerland

Dr. Alain Geiger
Geiger@geod.baug.ethz.ch

Taiwan

Mr. Chun-Sung Chen
ccs@cc.nctu.edu.tw

Thailand

Lt.Gen. Phanusak Swangnet
rtsd@schq.mi.th

Turkey

Dr. Emin Ayhan
eayhan@hgk.mil.tr

United Kingdom

Prof. Alan H. Dodson
Alan.Dodson@nottingham.ac.uk

USA

Prof. David T. Sandwell
dsandwell@ucsd.edu

Vietnam

Prof. Hung Vo Dang
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IAG Directory

This alphabetical list contains the addresses of:

The main officers of the International Union of Geo-
deodesy and Geophysics.

The officers of the International Association of Geodesy,
as well as the members of the I.A.G. Commissions, Special
Commissions and Special Study Groups

The I.A.G. registered participants in the XXIII
IUGG.General Assembly in Sapporo, 2003

An updated version of the list will also be available at the
IAG internet site.

If you note errors, omissions, changes, etc., please send
iInf. to the IAG Central Bureau, Juliane Maries Vej 30,
2100 Copenhagen Oe, Denmark fax: (45)-3536-5357 or e-
mail: iag@gfy.ku.dk

Codes:
A = IAG Associate
EC = Member of IAG Executive Committee
F = Fellow
NC = Nat. Correspondent

Aagren, Jonas, Mr., A, Royal Inst. of Technology, Dept. of Geod. and
Photogrammetry, S-100 44 Stockholm, Sweden, E-mail: jonag@geo-
matics.kth.se

Abalakin, Victor, Acad., A, Pulkovo Obs., Pulkovo M-140, St. Petersburg
196140, Russia, Ph: (7)-812-598-2242/123-4400, Fx: (7)-812-123-3392/
314-3360, E-mail: VICABAL@GAO.SPB.SU

Abbot, Richard I., Dr., A, M.I.T. Lincoln Lab., PO Box 73, Lexington MA
02173-0073, USA, Ph: (1)-617-981-5604, Fx: (1)-617-981-4591, E-mail:
ABBOT@LL.MIT.EDU

Abd Elmotaal, Hussein A., Prof., Civil Engineering Dept., Minia Univ. Civil
Engineering Dept., Faculty of Engineering, Minia Univ., Minia, 61111,
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Bailly, André, M., XYZ Journal, Association Française de Topographie, 140
rue de Grenelle, 75700 Paris SP 07, France;XYZ Journal

Baker, Helen, Ms., A, The Univ. of Nottingham, Inst. of Engineering Surv. &
Space Geod. (IESSG), Univ. Park, Nottingham NG7 2RD, United
Kingdom, Ph: (44)-115-951-3924, Fx: (44)-115-951-3881, E-mail:
helen.baker@nottingham.ac.uk

Baker, Trevor F., Prof., F, Proudman Oceanographic Lab., Bidston Obs.,
Birkenhead, Merseyside L43 7RA, United Kingdom, Ph: (44)-151-653-
8633, Fx: (44)-151-653-6269, E-mail: tfb@pol.ac.uk

Bakhiet, Mohammed, Mr., A, Sudan Nat. Com. of Geod., PO Box 306,
Khartoum, Sudan

Bakkelid, S., Dr., ASiriusveien 10, N-1400 Ski, Norway, Ph: (47)-64-946589
Bakula, Mieczyslaw, Dr., Chair of Satellite Geod. and Navigation, Univ. of

Warmia and Mazury in Olsztyn ul. Heweliusza 5/3, Olsztyn, 10-724,
Poland, Ph: (+48) 89-523-47-46, Fx: (+48) 89-523-47-23, E-mail:
mbakula@uni.olsztyn.pl

Baldi, Paolo, Prof., A, Univ. of Bologna, Dept. of Phys., Viale Berti Pichat 8, I-
40127 Bologna, Italy, Ph: (39)-0-51-2095011, Fx: (39)-0-51-2095058,
E-mail: baldi@ibogfs.df.unibo.it

Ballani, Ludwig, Dr., F, GeoForschungsZentrum Potsdam, Telegrafenberg
A17, D-14473 Potsdam, Germany, Ph: (49) (331) 288-1142, Fx: (49) (331)
288-1163, E-mail: bal@gfz-potsdam.de

Bally, Albert W., Mr., ICL President, Rice Univ., Geology & GeoPhys., PO
Box 1892, Houston TX 77251, USA, Ph: (1)-713-527-4880, Fx: (1)-713-
285-5214;ICL President

Balmino, Georges, Prof., GRGS, C. N. E. S 18 Av. Ed.Belin, TOULOUSE-
CEDEX 9, 31401, France, Ph: 1-33-5-6133-2889, Fx: 1-33-5-6125-3098,
E-mail: georges.balmino@cnes.fr

Balodimos, D., Mr., A, Nat. Tech. Univ. of Athens, Lab. of General Survey, 9
Heroon Polytechniou Str., GR-15773 Zographou Athens, Greece

Balodis, Janis, Prof., A, Univ. of Latvia, Satellite Geod. and GeoiInf. Sys-
tems, Boulevard Rainis 19, LV-0516 Riga, Latvia, Ph: (371)-2-2244128,
Fx: (371)-2-225039

Balogun, A.A., Mr., A, Federal Survey Dept., 5 Tafawa Balewa Square,
WAN-12596 Lagos, Nigeria

Bamler, Richard, Dr., Director, A, German Rem. Sens. Data Center, DLR/
DFD, Oberpfaffenhofen, D-82234 Wessling, Germany, Ph: 49-0-8153-28-
2673, Fx: 49-0-8153-28-1420, E-mail: Richard.Bamler@dlr.de, :
www.dfd.dlr.de

Bang Wen, Dai, Prof., A, Shanghai Seismological Bureau, 87 Lan Xi Road,
200062 Shanghai, China, Ph: (86)-21-2570240, Fx: (86)-21-2572242/2685

Banni, Aldo, Dr., A, Astron. Lat. Astron. Station of Cagliari, Loc. Poggio Dei
Pini Strada 54, I-09012 Capotera, Italy, Ph: (39)-0-70-725246, Fx: (39)-0-
70-725425
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Casas, José Luis Samanez, Mr., A, Ministerio de Relaciones Exteriores, Jr.
Azangaro 350, Lima 1, Peru

Caspary, W., Prof., A, Universitaet der Bundeswehr Munchen, FK Bauin-
genieur-und Vermessungswesen, Werner-Heisenberg-Weg 39, D-85579
Neubiberg, Germany, Ph: (49)-89-6004-3435, Fx: (49)-89-6004-4090

Casula, Giuseppe, Mr., A, Istituto Nat.e di Geofisica, Via di Vigna Murata
605, I-00143 Roma, Italy

Catastani, G., Mr., A, Universita di Pisa, Dipartimento di Matematica, Via
Buonarroti 2, 56127 Pisa, Italy

Catenacci, V., Dr., A, Servizio Geologico d’Italia, Largo Santa Susanna, 13, I-
00187 Roma, Italy

Cathles, Lawrence M., Dr., A, Cornell Univ., Dept. of Geol. Scis, Snee Hall,
Ithaca N.Y. 14853, USA, Ph: (1)-607-255-7135, Fx: (1)-607-254-4780

Caturla, J.L., Dr., A, Instituto Geogràfico Nacional, Calle General Ibanez
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Daniel, Loı̈c, Mr., A, Institut Géographique Nat., LAREG, 6-8 Avenue Blaise
Pascal, Cite Descartes, Champs-sur-Marne, France, Ph: (33)-1-4398-8338,
Fx: (33)-1-4398-8488

Dare, Peter, Dr., A, Univ. of New Brunswick, Dept. of Geod. and Geomatics
Engineering, PO Box 4400, Fredericton N.B. E3B 5A3, Canada, Ph: (1)-
506-447-3016, Fx: (1)-506-453-4943, E-mail: Dare@unb.ca, : www.unb.-
ca/gge

Datadin, Abhai Kumar, Mr., A, Ministry of Agriculture, Georgetown, Guy-
ana, 22 Upper Hadfield Street, Durban Backlands, Georgetown, Guyana,
Ph: (592)-2-72582/-2-60524-9

Daugherty, Kenneth I., Dr., F3712 Woodland Circle, Falls Church VA 22041,
USA, Ph: (1)-703-487-8100, Fx: (1)-703-285-9383

Davidson, John Michael, Dr., A, Jet Propulsion Lab., MS 198-219, 4800 Oak
GroveDrive, PasadenaCA91109, USA, Ph: (1)-818-354-7508, Fx: (1)-818-
354-7508, E-mail: DAVIDSON@TELEROBOTICS.JPL.NASA.GOV

Davies, Geoffrey F., Prof., A, The Australian Nat. Univ., Res. School of Earth
Scis, PO Box 4, Canberra ACT 0200, Australia, Ph: (61)-6-249-4517, Fx:
(61)-6-249-0738, E-mail: Geoff.Davies@anu.edu.au

Davies, Huw C., Mr., IAMAS President, Inst. for the Atmospheric Sci
ETHHoenggerberg HPP, CH-8093 Zurich, Switzerland, Ph: (41)-1-633-
3506, Fx: (41)-1-633-1058, E-mail: davies@atmos.umnw.ethz.ch, :
www.iamas.ord;IAMAS President

Davies, Merton E., Mr., A, Rand, 1700 Main Street, Santa Monica CA 90407-
2138, USA, Ph: (1)-213-393-0411 ext. 7692, Fx: (1)-213-393-4818, E-mail:
DAVIES@HYRAX.SPAN.NASA.GOV

Davila, Jose Martin, Real I. Observatorio de la ArmadaCecilio Pujazon s/n,
11100 San Fernando Cadiz, Spain, Ph: +34-956-599-285, Fx: +34-956-
599-366, E-mail: mdavila@roa.es;

Davis, James L., Dr., A, Harvard-Smithsonian Center for AstroPhys., 60
Garden st., Cambridge MA 02138, USA, Ph: (1)-617-496-7640, Fx: (1)-
617-495-7345, E-mail: JDAVIS@CFA.HARVARD.EDU

Day, John, Major, A, Defense Mapp. Agency, Hydrographic/Topographic
Center, US 4600 Sangamore Rd., Bethesda MD 20816-5003, USA, Ph:
(1)-301-2-27-2020, Fx: (1)-301-2-27-3165

de Freitas, Silvio R. S., Prof., Dept. of Geomatics, Univ. of Parana 350, Ed-
uardo Couture street, Curitiba city, 81540-290, Brazil, Ph: 55-41-361-
3059, Fx: 55-41-361-3648, E-mail: sfreitas@ufpr.br

De Groot, N.J.P.M., Mr., A, Centro del Agua del Trópico Húmedo Para
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Joò, Istvan, Prof. Dr., F, College for Surv. and County-planning, Univ. of
Forestry and Timber Industry, 1-3 Pirosalma St. PO Box 52, H-8002
Szekesfehervar, Hungary, Ph: (36)-22-312-988, Fx: (36)-22-327-697

Joselyn, Jo Ann, Dr., IUGG Secretary General, Univ. of Colorado, CIRES,
Campus Box 216, Boulder CO 80309-0216, USA, Ph: (1) 303 497 5147,
Fx: (1) 303 497 3645, E-mail: jjoselyn@cires.colorado.edu;IUGG Secre-
tary General

Joshi, C.S., Dr., F, Survey of India, Director Geodetic & Res. Branch, PO Box
77 17 East Canal Road, Dehra Dun-248001, India, Ph: (91)-135-24528
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Juma, Rogério Antònio, Mr., A, Direcçao Nacional de Geografia e Cadastre,
C.P. 288, Maputo, Mozambique

Jun, Dong, Mr., A, Nanjing Univ., Dept. of Mathematics, Nanjing 210008,
China

Jung, Woo-Yeol, Dr., A, US Naval Res. Lab., Code 7420, Naval Res. Lab.,
Washington D.C. 20375, USA, E-mail: jung@qur.nrl.navy.mil

Jungstand, Arne, Mr., A, Inst. for Space Res., PF 5123, D-17230 Neustrelitz,
Germany, Ph: (37)-991-7481, Fx: (37)-991-7485

Kaariainen, Juhani, Prof.-Dr., A, Finnish Geodetic Inst., Geodeettinen Laitos,
Geodeetinrinne 2, FIN-02430 Masala, Finland, Ph: (358)-9-295-55-318,
Fx: (358)-9-295-55-200, E-mail: jussi.kaariainen@fgi.fi

Kabelac, Josef, Mr., A, Czech. PolyTech. Univ., Thakurova 7, 166 29 Praha 6-
Dejvice, Czech Republic

Kaczorowski, Marek, Dr., A, Space Res. Centre, Planetary Geod. Dept.,
Bartycka 18a, PL-00-716 Warsaw, Poland, Ph: (48)-22-410041 ext. 57, Fx:
(48)-22-411781

Kadir, Abd. Majid A., Dr., A NCN, Univ. of Technology of Malaysia, Dept.
of Geomatic Eng., Locked Bag 791, 80990 Johor Bahru, Malaysia, Ph:
(60)-7-576160 xet. 2942, Fx: (60)-7-566163, E-mail: majid@fksg.utm.my;
A
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Geografı́a, Apartado Postal 4397, Panamá 5, Panamá, Ph: (50) 7-230-271,
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Mollel, L.L., Mr., A, Surveys & Mapp. Division, PO Box 9201, Dar es Salam,
Tanzania

Mollinedo del Villar, Jonny, Mr., A, Instituto Geografico Militar, IGM Bo-
livia, Comando General Del Ejercito, Avenida Saavedra 2303, (Estado
Mayor) Miraflores, Casilla No. 7641La Paz, Bolivia, Fx: 59-2-368 329

Molodenski, Sergey, Dr., F, Inst. of Phys. of the Earth of RAS, 10 Bolshaya
Gruzinskaya, 123810 Moscow, Russia, Ph: (7)-095-2549195, Fx: (7)-095-
2556040, E-mail: msm@uipe-ras.scgis.ru; F

Momose, Hideo, Mr., Dept. of GeoPhys., Graduate School of Sci, Kyoto
Univ. Oiwake-cho, Kitashirakawa, Sakyo-ku, kyoto, 606-8502, Japan,
Ph: 81-075-753-3913, Fx: 81-075-753-3717, E-mail: momose@kugi.kyoto-
u.ac.jp

Monges Caldera, J., Dr., A, Instituto de Geofisica, Ciudad universitaria,
Delegacion de Coyoacan, Codigo 04510 Mexico DF, Mexico, Ph: 548-58-
92/550-52-15 ext. 4368

Monica, Sester, Prof.Dr.-Ing., A, Univ. of Hannover, Institut fuer Kartogra-
phie, Appelstr. 9A, D-30167 Hannover, Germany, Ph: (49)-511-762-3588/
3589, Fx: (49)-511-762-2780

Monico, Joao F. Galera, Dr., A, UNESP: Presidente Prudente, Rua Roberto
Simonsen 305, CEP 19060-900 Prez Prudente SP, Brazil, Ph: (55)-18-
2215388, Fx: (55)-18-2232227, E-mail: galera@stetnet.com.br

Montag, Horst, Prof.Dr., A, Fachhochschule Anhalt, Bauhausstrasse 1, PF
2215, 06818 Dessau, Germany, Ph: (49)-340-6514226, E-mail: mon-
tag@vm.hs-anhalt.de

Mooers, Chris N.K., Mr., A, RSMAS/Univ. of Miami, Applied Marine Phys.
Division, 4600 Rickenbacker Cawy, Miami FD 33149, USA, Ph: (1)-305-
361-4160, Fx: (1)-305-361-4701

Moore, Michael John, Mr.11/69 Broome Street, Maroubra, NSW 2035, Aus-
tralia, Ph: +61 02 9311 0120, E-mail: michael.moor-
e@student.unsw.edu.au

Moore, Terry, Dr., A, Univ. of Nottingham, IESSG, Univ. park, Nottingham
NG7 2RD, United Kingdom, Ph: (44)-115-951-3932, Fx: (44)-115-951-
3881, E-mail: terry.moore@nottingham.ac.uk

Mora, Hector, Mr., A, Volcanological & Seismological Obs., Avenida 12 de
Octubre 15-47, Manizales SA, Columbia

Morales Garcia, Manuel, Lic., A, Universidad de Guadalajara Mexico, De-
partimento de Geografia y Ordenación Territorial, Apdo. Postal 2-1085,
Guadalajara, Jal. 44290, Mexico, Fx: (52)-3-853 5058, E-mail: azua@c-
sh.udg.mx

Moreau Dominguez, Alicia, Directora General (Dr.Lic.), A, Servicio Autón-
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artado Postal 3177, Tegucigalpa, M.D.C., Honduras, Ph: (504)-337-166,
Fx: (504)-379-715

Pinto, J., A, Instituto Portugu, Cas de Cartografia e Cadastro, Cas de Car-
tografia e Cadastro, Artilharia 1, 1070 Lisboa, BA 107, Portugal, Ph:
+351-1-381-96-96, E-mail: jtpinto@ipcc.pt
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physique Interne, Avenue circulaire 3, B-1180 Bruxelles, Belgium, Ph:
(32)-2-3730294, Fx: (32)-2-3749822

Polonska, Diana, Ms., School of Surv. & Spatial IInf. Systems, The Univ. of
New South Wales UNSW School of Surv. Sydney NSW 2052, AUS-
TRALIA, 2052, Australia, Ph: 61-2-9385-4190, Fx: 61-2-9313-7493, E-
mail: diana.polonska@student.unsw.edu.au

Popelar, Joseph, Dr., A, Geodetic Survey of Canada, Systems and Develop-
ment Section, 615 Booth street, Ottawa Ontario K1A OE9, Canada, Ph:
(1)-613-943-2354, Fx: (1)-613-592-3227, E-mail: POPE-
LAR@GEOD.EMR.CA

Portokalakis, Leontios, Hellenic-Petroleum Sa199 Kifsias av, 15124 Marousi
Athens, Greece, Ph: +010-8095269, Fx: +010-8095293, E-mail: l.porto-
kalakis@hellenic-petroleum.gr;

Poutanen, Markku, Mr., A, Finnish Geodetic Inst., Geodeetinrinne 2, FIN-
02430 Masala, Finland, Ph: (358)-9-295-55-218, Fx: (358)-9-295-55-200,
E-mail: Markku.Poutanen@fgi.fi

Povinec, Pavel Peter, Prof., InterNat. Atomic Energy Agency Marine Envi-
ronment Lab. 4 Quai Antoine 1er, MC-98012, Monaco, Ph: +377-
97977216, Fx: +377-97977273, E-mail: p.povinec@iaea.org

Pramdee, Surapol, Mr., A, Survey Division Royal Irrigation, Pakkret 11120,
Thailand

Prasat, Burinwattana, L.Gen., A, NC, Director of Royal Thai Survey Dept.,
Kalayanamaitri Road, Phranakhon, Bangkok 10200, Thailand, Ph: (662)
221 2884, E-mail: rtsd@schq.mi.th, NC

Prescott, William H., Dr., A, U.S. Geol. Survey, MS 977, 345 Middlefield Rd.,
Menlo Park CA 94025, USA, Ph: (1)-650-329-4860, Fx: (1)-650-329-5299,
E-mail: wprescott@usgs.gov
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France, Ph: (33)-1-45077073, Fx: (33)-1-45077059, E-mail: cthom-
as@bipm.fr

Thomas, Maik, Dr., Inst. of Planetary Geod., Tech. Univ. Dresden Mom-
msenstr. 13 Dresden, D-01062, Germany, Ph: +49-351-46334873, Fx:
+49-351-46337019, E-mail: mthom@rcs.urz.tu-dresden.de

Thorbergsson, Gunnar, Mr., A, Nat. Energy Authority, Grensasvegur 9, IS-
108 Reykjavik, Iceland, Ph: 354 569 6000, Fx: 354-568 8896, E-mail:
g@os.is

Tiberius, Christian C., F, Delft Univ. of Technology, Section of Mathematical
Geod. and Positioning, Thijsseweg 11, NL-2629 JA Delft, The Nether-
lands, Ph: +31 15 27 82573, Fx: +31 15 27 83 711, E-mail:
c.c.j.m.tiberius@geo.tudelft.nl

Tierra Criollo, Alfonso Rodrigo, M.Sc., Escuela Politecnica del Ejercito,
Facultad de Ingenieria Geografica y Medio Ambiente, Laboratorio de
Geodesia, Avenida Del Progreso S/N, Sangolqı́ - Ecuador, E-mail: ati-
erra@espe.edu.ec
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Veroe, József, Prof.Dr., NA, Geodetic and Geophysical Res. Inst. of the
Hungarian Academy of Scis, P.O Box 5, Csatkai u. 6-8, H-9401 Sopron,
Hungary, Ph: 36 99 314 290, Fx: 36 88 313 267, E-mail: ver-
o@ggki.hu;NA

Veronneau, M., Mr., A, Geodetic Survey of Canada, Canada Center for Surv.,
615 Booth street, Ottawa Ontario K1A OE9, Canada, E-mail: marc@-
geod.emr.ca

Verrone, Grazia, Dr., A, Dipartimento di Fisica, Universita di Bari, Via A-
mendola 173, I-70126 Bari, Italy, Ph: (39)-0-80-243215, Fx: (39)-0-80-
242434

Vespe, Francesco, Dr., A, Agencia Spaziale Italiana, Centro di Geodesia, C.P.
11, I-75100 Matera, Italy, Ph: (39)-0-835-377211, Fx: (39)-0-835-339005,
E-mail: VESPE@40052.SPAN.NASA.GOV

Vettore, Antoino, Dr., A, Tesaf-Dept., Univ. of PaduaStatale Romea 16,
Legnaro (Padova) 35020, Italy, Ph: (39)-049-8272688, Fx: (39)-049-
8272686, E-mail: vettoan@ux1.unipd.it

Vicente, Raimundo O., Prof.Dr., A, Universidade de Lisboa, Faculty of Scis,
R. Mestre Aviz 30 R/c, 1495 Lisboa, Portugal

Vieira Diaz, R., Dr., A, Instituto de Astronomia y Geodesia, Facultad de
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Willis, Pascal, Dr., O F, Institut Géographique Nat., Direction Technique, 2,

Avenue Pasteur, BP 68, 94160 Saint-Mande, France, Ph: (33)-1-4398-
8324, Fx: (33)-1-4398-8171, E-mail: pascal.willis@ign.fr;O F

Wilmes, Herbert, Dr., A, Bundesamt fuer Kartographie und Geodaesie,
Richard Strauss Allee 11, D-60598 Frankfurt am Main, Germany, Ph:
(49)-69-6333-252, Fx: (49)-69-6333-425, E-mail: WILMES@IFAG.DE

Wilson, Clark R, Prof., Geol. Scis Dept. Univ. of Texas at Austin Austin TX,
78712, USA, Ph: 512 471 5008, Fx: 512 471 9425, E-mail: crw-
ilson@mail.utexas.edu

Wilson, Peter, Dr., F, GeoForschungsZentrum Potsdam, Telegrafenberg A17,
D-14473 Potsdam, Germany, E-mail: WILSON@GFZ-POTSDAM.DE

Wingham, Duncan, Mr., A, Univ. College London, Dept. of Space and Cli-
mate Phys., 17-19 Gordon Street, London WC1H 0AH, United King-
dom, Ph: (44)-171-4193677, Fx: (44)-171-4193418

794



Winglee, Robert M, Prof., Dept. of Earth and Space Scis Univ. of Washington
Seattle, WA, 98195-1310, USA, Ph: 1-206-685-8160, Fx: 1-206-685-3815,
E-mail: winglee@ess.washington.edu

Winter, P.J., Mr., A, Geol. Survey of Canada, 3 Obs. Crescent, Ottawa On-
tario K1A OY3, Canada

Wirth, Bruno, Dr., A, Federal Inst. of Technology, Institut fuer Geodaesie &
Photogrammetrie, ETH-Hoenggerberg, CH-8093 Zurich, Switzerland,
Ph: (41)-1-3772644, Fx: (41)-1-3712593

Wisniewski, Zbigniew, Prof., A, Univ. of Agriculture & Technology, Inst. of
Geod. and Photogrammetry, Oczapowskiego Str. 1, PL 10-957 Olsztyn,
Poland, Ph: 233-305/234-873

Witte, Bertold U., Prof.Dr.-Ing., A, Bonn Univ., Geodaetisches Institut,
Nussallee 17, D-53115 Bonn, Germany, Ph: (49)-228-732620, Fx: (49)-
228-732988, E-mail: witte@uni-bonn.de

Wnuk, Edwin, Mr., A, Mickiewicz Univ., Astr. Obs., ul Sloneczna 36, Poznan
60-286, Poland

Wolf, Detlef, Dr., F, GeoForschungsZentrum Potsdam, Division 1: Recent
Kinematics and Dynamics of the Earth, Telegrafenberg, D-14473 Pots-
dam, Germany, Ph: (49)-331-2881140, Fx: (49)-331-2881163, E-mail:
dasca@gfz-potsdam.de

Wolfrum, O., Prof.Dr.-Ing., A, Technische Hochschule Darmstadt, Fachgebiet
Landesvermessung, Petersenstrasse 13, D-64287 Darmstadt, Germany,
Ph: (49)-6151-163147/5347

Wonnacott, Richard, Mr., A NCN, Chief Directorate: Surveys & Mapp.,
Private Bag X 10, 7705 Mowbray, South Africa, Ph: (27)-21-6854070, Fx:
(27)-21-6891351, E-mail: rwonnacott@sli.wcape.gov.za

Woodside, John M., Dr., A, Faculty of Earth Scis, Geomarine Centre, De
Boelelaan 1085, 1081 HV Amsterdam, Netherlands, Ph: (31)-20-548-5587,
Fx: (31)-20-646-2457, E-mail: WOOJ@GEO.VU.NL

Woodworth, Philip L., Dr., F, Proudman Oceanographic Lab., Director Per-
manent Service for Mean Sea Level, Birkenhead, Merseyside L43 7RA,
United Kingdom, Ph: (44)-51-653-8633, Fx: (44)-51-653-6269, E-mail:
plw@pol.ac.uk

Wrobel, B., Prof.Dr.-Ing., A, Technische Hochschule Darmstadt, FB Pho-
togrammetrie im FB12 Vermessungswesen, Petersenstrasse 13, D-64287
Darmstadt, Germany, Ph: (49)-6151-162035, Fx: (49)-6151-165489

Wu, J.T., Dr., A, Chung Chen Inst. of Technology, Inst. of Aeronautics and
Astronautics, Ta-Shi, Taiwan 335, Taiwan

Wu, Jicang, Dr., A, Tongji Univ., Surv. Dept., Shanghai, PRC 200092, China,
Ph: (86)-21-6502-2737

Wu, Shumin, Assoc. Prof., A, Inst. of Crustal Dynamics, State Seismological
Bureau, PO Box 2855, 100085 Beijing, China, Ph: (86)-1-2913865-2054,
Fx: (86)-1-5005968

Wu, Sien-Chong, Dr., A, Jet Propulsion Lab., MS 238-600, 4800 Oak Grove
Drive, Pasadena CA 91109, USA, Ph: (1)-818-354-4937, Fx: (1)-818-393-
4965, E-mail: SCW@COBRA.JPL.NASA.GOV

Wu, Xiaoping, Dr., Tracking Systems and Applications Section, Jet Propulsion
Lab. 4800 Oak Grove Drive, MS 238-600, Pasadena, CA, 91109-1099,
USA, Ph: 1-818-354-9366, Fx: 1-818-393-4965, E-mail: Xiaop-
ing.Wu@jpl.nasa.gov

Wuebbena, G., Dr., A, Geott GmbH, Granatstrasse 30, Garbsen d-30827,
Germany

Wunderlich, Thomas, Prof.Dr.-Ing., A, Technische Universitaet Munchen,
Lehrstuhl fuer Geodaesie, Arcisstrasse 21, D-80290 Munchen, Germany,
Ph: (49)-289-2-2850, Fx: (49)-289-2-3967, E-mail: th.wunder-
lich@bv.tum.de

Wunsch, Carl, Mr., A, Dept. of Earth Atmospheric & Planetary Scis, Mas-
sachussets Inst. of Technology, Cambridge Mass. 02139, USA, E-mail:
cwunsch@pond.mit.edu

Wyatt, Frank K., Mr., A, SCRIPPS Inst. of Oceanography, IGPP, 9500 Gil-
man Drive, La Jolla CA 92093-0205, USA, Ph: (1)-619-452-2019, Fx: (1)-
619-534-2411

Wyllie, Peter .J., Dr., California Inst. of Technology, Geol. and Planetary Scis,
Pasadena CA 91125, USA, Ph: (1)-818-356-6461, Fx: (1)-818-568-0935, E-
mail: wyllie@caltech.edu

Wysocki, Jerzy, Mr., A, Inst. of Geod. and Cartography, Geokart, Ul. Jasna 2/
4, PL-00-950 Warsaw, Poland, Ph: (48)-22-8273278/22-827-7629, Fx:
(48)-22-827-7628/22-6125822, E-mail: wysocewa@poczta.onet.pl

Xu, Bang-Xin, Prof., A, Nanjing Univ., Dept. of Astronomy, Nanjing 210008,
China, Ph: (86)-25-6637551 ext. 2882, Fx: (86)-25-302728

Xu, Caijun, Prof., School of Geod. and Geomatics, Wuhan Univ. 129 Luoyu
Road,Wuhan,Hubei,China, 430079, China (PRC), Ph: 86-27-87865344,
Fx: 86-27-87868571, E-mail: cjxu@sgg.wtusm.edu.cn

Xu, Guochang, Dr., A, Nat. Survey and Cadastre, Geodetic Division, Rent-
emestervej 8, DK- 2400 Copenhagen NV, Denmark, Ph: (45)-3587 5278,
Fx: (45)-3587 5052, E-mail: gx@kms.dk

Xu, Houze, Prof., Inst. of Geod. and GeoPhys., Chinese Academy of Scis 54
Xudong Road, Wuhan 430077, P. R. China, 430077, China (PRC), Ph:

+86-27-86785061, Fx: +86-27-86783962, E-mail: hsuh@asch.-
whigg.ac.cn

Xu, Jian - Qiao, Dr., Inst. of Geod. and GeoPhys., Chinese Academy of Scis
174 Xu-Dong Road, Wuhan, 430077, China (PRC), Ph: 86-27-86782919,
Fx: 86-27-86783841, E-mail: xujq@asch.whigg.ac.cn

Xu, Jusheng, Prof., A, Inst. of Seis., State Seismological Bureau, Wuhan
430071, China, Ph: (86)-27-723412, Fx: (86)-27-7814662

Xu, Peiliang, Dr., Disaster Prevention Res. Inst., Kyoto Univ. Gokasho, Uji,
Kyoto, 611-0011, Japan, Ph: 81-774-38-4222, Fx: 81-774-38-4239, E-mail:
pxu@rcep.dpri.kyoto-u.ac.jp

Yabuki, T., Mr., A, Hydrographic Dept., 3-1, Tsukiji 5, Chuo-ku, Tokyo 104,
Japan, E-mail: Tyabuki@cue.jhd.go.jp

Yamagiwa, Atsushi, Mr., Geodetic Observation Center, Geographical Survey
Inst. Kitasato 1, Tsukuba city, Ibaraki pref., 305-0821, Japan, Ph: 81-29-
864-4811, Fx: 81-29-864-6864, E-mail: yamagiwa@gsi.go.jp

Yamaguchi, K., Mr., A, Geographical Survey Inst., Kitasato-1 Tsukuba-shi,
Ibaraki-ken 305, Japan, E-mail: mccopy@gaos.gsi-mc.go.jp

Yamamoto, Akihiko, Dr., Inst. of Seis. and Volcanology, Hokkaido Univ. W8,
N10, Kita-ku, Sapporo, 060-0810, Japan, 060-0810, Japan, Ph: 81-11-706-
2641, Fx: 81-11-746-7404, E-mail: star@eos.hokudai.ac.jp

Yamamoto, Keiko, Ms., Dept. of GeoPhys., Graduate School of Sci, Kyoto
Univ. Oiwake-cho, Kitashirakawa, Sakyo-ku, Kyoto, Japan, 606-8502,
Japan, Ph: 81-075-753-3916, Fx: 81-075-753-3717, E-mail: yamamot-
o@kugi.kyoto-u.ac.jp

Yamamoto, Kentaro, Mr., Univ. of tokai 25-16-507 Mitsuke-cho Hiratuka-shi
Kanagawa, 254-0045, Japan, Ph: 81-463-32-0194, Fx: 81-463-32-0194, E-
mail: norick@rh.u-tokai.ac.jp

Yamamoto, Masayuki, Mr., Radio Sci Center for Space and Atmosphere,
Kyoto Univ. Radio Sci Center for Space and Atmosphere, Kyoto Univ.,
Gokasho, Uji, Kyoto. Japan, 611-0011, Japan, Ph: 0774-38-3810, Fx:
0774-31-8463, E-mail: m-yamamo@kurasc.kyoto-u.ac.jp

Yamauchi, Tsuneo, A, Nagoya Univ., Res. Center for Seis. and Volcanology,
Chikusa Ku, Nagoya J-464, Japan, Ph: (81)-52-789-3038, Fx: (81)-52-789-
3047, E-mail: yamauchi@eps.nagoya-u.ac.jp

Yambaev, B.N., Prof., A, MIIGAiK, Gorokhovsky Pereulok 4, 103 064
Moscow, Russia

Yan-Ben, Han, A, Beijing Astr. Obs., Chinese Academy of Scis, Datun Road
#20A, Chaoyang District, Beijing 100012, China, Ph: 00 86 10 64 8 88731,
E-mail: hyb@class1.bao.ac.cn

Yang, Fumin, A, Shanghai Obs.80 Nandan Road, 200030 Shanghai, P.R.
China, E-mail: yangfm@center.shao.ac.cn

Yang, Ming, Prof., A, Nat. Cheng Kung Univ., Dept. of Surv. Engineering, 1
Univ. Road, 70101 Tainan, Taiwan, Ph: 886-6-2757575 x 63820, Fx: 886-
6-2375764, E-mail: myang@mail.ncku.edu.tw

Yang, Yuanxi, Prof.Dr., A F, Xian Res. Inst. of Surv. and Mapp., 1 Mid-
Yanta Road, 710054 Xian, China, Ph: (86)-29-55-33-503, Fx: (86)-29-55-
25-310, E-mail: yuanxi@pub.xa-online.sn.cn F

Yang, Zhigen, Prof., A, Nat. Astr. Obs., 2-12 Hoshigaoka-cho, Mizusawa,
Iwate 023, Japan, E-mail: yang@miz.nao.ac.jp

Yanxing, Li, Prof., Dir. of Center, A, First Crustal Deformation Monitoring
Center, State Seismological Bureau, Yihaoqiao, Jintang Road, Hedong
District, Tianjin 300180, People’s Republic of China, Fx: (86)-22 439 9777

Yarmukhamedov, A.R., A, Inst. of Seis., Khurshid Str. 3, Tashkent 700128,
Uzbekistan, E-mail: root@seismo.tashkent.su

Yatskiv, Yaroslav Y., Prof. Dr., F, Main Astr. Obs., Nat. Academy of Scis of
Ukraine, Golosiiv, 252650 Kyiv-22, Ukraine, Ph: (380)-44-266-31-10, Fx:
(380)-44-266-21-47, E-mail: yatskiv@mao.kiev.ua

Ye, Duzheng, Prof., A, Inst. of Atmospheric Phys., Academia Sinica, 100085
Beijing, China, Ph: 868361 ext. 843, Fx: (86)-1-25-62-347

Ye, Shuhua, Prof., Shanghai Astr. Obs. 80 Nandan Road, Shanghai, 200030,
China (PRC), Ph: 86-21-64876588, Fx: 86-21-64384618, E-mail:
ysh@center.shao.ac.cn

Yeh, Yih-Hsiung, Prof., A, Academia Sinica, Inst. of Earth Scis, PO Box 1-55,
Nankang Taipei, Taiwan, Ph: (886-2)-783-9880, Fx: (886-2)-788-3493, E-
mail: yehyh@earth.sinica.edu.tw

Yelles Chaouche, Abelkarim, GRAAG BP 6316300 Bouzareah, Algiers,
Algeria, Ph: +00213-21-90-44-54, Fx: +00213-21-90-44-58, E-mail: ky-
elles@yahoo.fr

Yeorgopoulou, Panagyota, Greek Institue of Geod. & Mineral Exploration
(IGME)Mesogeion 70, Athens, 115 27 Greece, Ph: +010-7778918, E-
mail: Panyeo@igme.gr

Yeu, Bock-Mo, Prof., A, Yonsei Univ., Dept. of Civil Engineering, 134
Shinchon-Dong Sudaemun-Gu, Seoul 120-749, Korea, Ph: 543-8679

Yi, Y, A, Ohio State Univ., Dept. Civil and Environmental Engineering and
Geodetic Sci, 470 Hitchcock Hall, 2070 Neil Avenue, OH 43210-1275
Columbus, USA, Ph: (614)292-2957, E-mail: yi.3@osu.edu

Yin, Lin, Mr., A, Los Alamos Natl Lab, MS D-466 Grp NIS-1, Los Alamos,
NM 87545, USA, Fx: (1) 505-665-3332, E-mail: ylin@Phys..ucla.edu

795



Yoder, Charles F., Dr., A, Jet Propulsion Lab., MS 183-501, 4800 Oak Grove
Drive, Pasadena CA 91109, USA, Ph: (1)-818-354-2444, Fx: (1)-818-354-
0966, E-mail: EMS@SMYLES.JPL.NASA.GOV

Yokoyama, Koichi, Prof.-Dr., F, Nat. Astr. Obs., Division of Earth Rotation,
Mizusawa, Iwate 023, Japan, Ph: (81)-197-22-7111, Fx: (81)-197-22-7120,
E-mail: YOKO@MIZ.NAO.AC.JP

Yong, Kim Dok, Mr., A, Hydrometeorological Service of the Dem. P.R. of
Korea, P.O. Box 100, Pyongyang, Korea

Yoshino, Taizoh, Dr., A, Kashima Space Res. Center, Communications Res.
Lab., 893-1 Hirai, Kashima, Ibaraki 314-0012, Japan, Ph: (81)-299-84-
7105, Fx: (81)-299-84-7155, E-mail: yosh@crl.go.jp

Youcai, Huang, Mr., A, Wuhan Techn. Univ. of Surv. & Mapp., 39 Luoyulu
Wuchang, Hubei 430070, China

Young, Gary M., Mr., A, Nat. Geodetic Survey, N/CG 3, 1315 East-West
Highway, Silver Spring MD 20910-3282, USA, Ph: (1)-301-713-3191/
3197, Fx: (1)-301-713-4324/4325

Young, Gordon, Dr., Wilfrid Laurier Univ., Dept. of Geography, Waterloo,
Ontario N2L 3C5, Canada, Ph: (1) 519 884 1970 ext. 2387, Fx: (1) 519 846
0968, E-mail: gyoung@mach1.wlu.ca;

Young, Larry, Dr., A, Jet Propulsion Lab., MS 238-600, 4800 Oak Grove
Drive, Pasadena CA 91109, USA, Ph: (1)-818-354-5018, Fx: (1)-818-393-
4965, E-mail: LEY@LOGOS.JPL.NASA.GOV

Yu, Jinhai, CA, Zhengzhou Inst. of Surv. and Mapp.66 Longhai Central Road,
Zhengzhou, 450052, Henan, P.R. China, Ph: 86-371-7942012, E-mail:
yujinhai@public2.zz.ha.cn;CA

Yu, Junyuan, Mr., A, Publishing House of Surv. and Mapp., Sanlihe Road 50,
Beijing, China, Ph: (86)-1-863901

Yu, Shui-Beih, Dr., A, Academia Sinica, Inst. of Earth Scis, PO Box 1-55,
Nankang Taipei, Taiwan, Ph: (886)-2-783-9910 ext. 416, Fx: (886)-2-783-
9871, E-mail: EAYUSB@CCVAX.SINICA.EDU.TW

Yu, Ting-To, Mr., A, Academia Sinica, PO Box 1-55, Nankang Taipei, Taiwan
Yuan, Dah-Ning, Mr., A, Jet Propulsion Lab., MS 238-700, 4800 Oak Grove

Drive, Pasadena CA 91109, USA, Ph: (1)-818-354-7549, Fx: (1)-818-393-
4965, E-mail: DNY@COBRA.JPL.NASA.GOV

Yuldashbaev, T.S., Prof., A, Usbeck Academy of Scis, Director Astr. Inst.,
Astronomiceskaj str. 33, 70005 Tashkent, Uzbekistan

Yun, Hong - Sic, Prof., Dept. of Civil & Environmental Engineering, Sung-
kyunkwan Univ. Chun Chun dong 300, Suwon city, 440-746, Korea
(South), Ph: 82-31-290-7522, Fx: 82-31-290-7549, E-mail: yhs@geo.sk-
ku.ac.kr

Yunck, Thomas P., Dr., M/S 126-349, Jet Propulsion Lab. 4800 Oak Grove
Drive Pasadena, CA, 91109, USA, Ph: 818-354-3369, Fx: 818-393-5471,
E-mail: tpy@jpl.nasa.gov

Yurkina, Mariya I., Prof., A, TSNIIGAIK, CNIIGHIK, Onejskaya 26, 125413
Moscow, Russia, Ph: (7)-456-9531, Fx: (7)-456-9371

Zacharis, Evangelos, NTUA, School of Rural and Surv. Eng. 9, Heroon
polytechniou, 157 80 Zografos, Athens, Greece, Ph: +3010-7722618, E-
mail: Vanzach@survey.ntua.gr;

Zadoorian, Teywan, Mr., A, Nat. Cartographic Center, Base Map Project/
NCC, Me’raj St. PO Box 13185-1684, Tehran, Iran, Ph: (98)-21-904281,
Fx: (98)-21-6001971

Zadro, Maria, Prof., A, Univ. of Trieste, Dept. of Earth Scis, Via Weiss 1,
34100 Trieste, Italy, Ph: (39)-0-40-575519, Fx: (39)-0-40-6762256, E-mail:
zadro@univ.trieste.it

Zahel, W., Prof., A, Institut fuer Meereskunde, Troplowitzstrasse 7, D-22529
Hamburg, Germany, Ph: (49)-40-4123-2987, Fx: (49)-40-5605926

Zaiem, Jamel, Mr., A, Office de la Topographie et de la Cartographie, Cité
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Özaydin, Dogan, Col. Eng., A, General Command of Mapp., Harita Genel
Komutanligi, 06100 Cebeci Ankara, Turkey, Ph: (90)-312-319-7750, Fx:
(90)-312-320-1495, E-mail: harita-g@servis2.net.tr

797




