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Origins of the IAG
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Fig. 4 Friedrich Wilhelm Bessel. Portrait by Christian
Albrecht Jensen (1839, https://commons.wikimedia.org/wiki/File:
Friedrich_Wilhelm_Bessel_(1839_painting).jpg)

of the astronomical observatory. He widens the Russian
proposal (1829) to connect the triangulation in the Baltic
provinces with the triangulation of the Prussian General
Staff, to a proper arc measurement (1831–1836), which sets
new standards for triangulation (Bessel and Baeyer 1838).
Like Gauss, Bessel clearly states the idea of a European
contribution to the determination of the figure of the Earth,
considering his arc measurement as part of it (Fig. 4). It is the
arc measurement in Eastern Prussia where we meet Baeyer
(now Captain) again (see below Baeyer’s course of life). As
an experienced observer detached from the Prussian General
Staff, he learns from the ingenious astronomer and geodesist
Bessel, and high quality triangulation and the figure of the
Earth problem decisively coin the following 50 years of his
life (Hamel and Buschmann 1996).

2 The “Central European Arc
Measurement” – Idea and Realization:
The Baeyer-Epoch” 1861–1885

It is the (now) General Baeyer, who in 1861 takes up the
manifold ideas for a central European contribution to the
determination of the figure of the Earth, by defining and real-
izing a corresponding project, which from the very beginning
is based on a scientific program and an efficient organization.
The program immediately expands from the original regional
project to a more general research enterprise covering all
kind of available geodetic methods and triggering new ones.
Based on the enthusiasm of the participating persons, the

Fig. 5 Johann Jacob Baeyer, founder of the “Mitteleuropäische
Gradmessung”. Oil painting by P. Stankiewicz, Deutsches Geo-
forschungszentrum, Potsdam, from Buschmann (1994)

well organized program soon extends over the whole of
Europe, and becomes attractive overseas. Over 25 years,
Baeyer is the leading person at this new international geode-
tic organization, which requires to remember some stations
of Baeyer’s curriculum vitae (Buschmann 1994).

Johann Jacob Baeyer was born 1794 in the village of
Müggelheim close to Köpenick, now part of Berlin. Spon-
sored by the local parson, the peasant’s son receives a thor-
ough secondary education. In 1813, with the beginning of
the war against Napoleon, he voluntarily enters the Prussian
army, and decides to start a military career. Having graduated
from the military academy, he enters the Topographical
Bureau directed by General Müffling, where he gets first
experiences in topographic and trigonometric measurements,
as well as in geodetic computations. Detached to the Prussian
General Staff in 1820, his career in the Trigonometric Bureau
(since 1822) leads him from Prime Lieutenant to Major Gen-
eral (1852), directing that bureau from 1843 until his retire-
ment (1857), Fig. 5. His geodetic abilities are acknowledged
soon, for example by Alexander von Humboldt, the famous
naturalist, to whom he is introduced in 1823. Humboldt even
proposes Baeyer’s participation in his planned expedition
to central Russia and Siberia. Although this cooperation
does not come off, Humboldt continues to observe Baeyer’s
career. In a letter directed to the King of Prussia in 1837,
e.g., Humboldt characterizes Baeyer as one of the most
experienced officers who could be found in any army. Mean-
while, Baeyer’s collaboration with Bessel at the famous arc
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• Central European Arc Measurement
• Established in 1862

• By General Johann Jacob Baeyer of Prussia 

• Objective
• Determine anomalies in Earth’s curvature in Central Europe

• Deflection of vertical; Relative structure of geoid
• Interpret observed anomalies

• Structure and composition of Earth

• First Conference of Representatives
• Held in 1864 in Berlin
• Created

• Permanent Commission; Central Bureau; Triennial meetings of General Conferences 

• Considered forerunner of IAG and IUGG General Assemblies

• International Geodetic Association
• Established at General Conference of 1886 in Berlin
• First President: General Carlos Ibáñez de Ibero

• First Director General of Instituto Geográfico Nacional (IGN) Spain

• Incorporated into International Union of Geodesy and Geophysics
• Established in 1919 by International Research Council

General Johann Jacob Baeyer

General Carlos Ibáñez de Ibero
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International GNSS Service

(source: igs.org)



International VLBI Service
for Geodesy and Astrometry

(source: Haas, 2023)



International Laser Ranging Service
Pre-Analysis Investigations:
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§ Complete re-evaluation of 
stations’ operating practices and 
recalculation of all station- and 
satellite-specific (time dependent) 
“target signature corrections”

§ Simultaneous estimation of 
station positions and systematic 
errors (weekly resolution) 
adopted

§ Review of station surveys and 
correction of eccentricity errors (source: Pavlis et al., 2022)



International DORIS Service

(source: ids-doris.org)



International Earth Rotation and
Reference Systems Service

• Annual updates to ITRFs
• Will reduce errors between ITRF realizations

• Extrapolation errors grow after epoch of last measurement
• Future positions of stations not always predictable (equipment changes, earthquakes) 
• Services update their own realizations of the ITRF more often than the ITRF itself is updated

• Will allow stability of frame parameters (geocenter, scale) to be more closely 
monitored

• First update to ITRF2020
• Will use updated solutions from the Services
• Will preserve frame of ITRF2020
• Will be available late summer 2024



Global Geodetic Observing System

(source: ggos.org)



International Association of Geodesy
Organizational Structure

• 4 Commissions
• 3 Inter-Commission Committees
• 1 Project
• Global Geodetic Observing System
• 12 Services
• Communication & Outreach Branch
----------------------------
• Council
• Executive Committee
• Bureau

• President
• Vice President
• Secretary General



Joint Working Group on GENESIS
• Joint between IAG Commission 1 (Reference Frames) and IERS

• Objectives of Joint Working Group:
• Explore array of scientific opportunities presented by GENESIS,

• Formulate optimal observing strategies, 
• Develop methodology for consistent integration of GENESIS data into future ITRF realizations with simulations and considering 

already existing space ties

• Chair: Johannes Böhm, Austria
• Members: 37 including representatives of IAG Services, space agencies, geodetic organizations

(source: Delva et al., 2023) (source: esa.int)


