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The IAG & FIG promote the adoption of the ITRF 

by all nations & users as the basis for fundamental 

national or regional datums, and are committed to 

improving the geodetic infrastructure, encouraging 

data sharing, and to conduct outreach & education 

activities.  

 

 



ÅGeodesyôs contribution to Science & Society 

ÅGeodesy: The International Structure 

ÅThe Global Geodetic Observing System 

ÅThe International Terrestrial Reference Frame 

ÅThe International GNSS Service 

Outline é 



Geodesyôs Contribution 

to Science & Society 



ÅGeodesy is the foundation for the representation of 
horizontal & vertical position (& its variation) in global 
or national reference frames, primarily to support 
societal needs for Geospatial information. 

ÅGeodesy is also a fundamental Geoscience that 
uses a wide range of Earth observation & space 
technologies (satellite, aerial, vehicle, terrestrial 
platforms) that contribute to our understanding of the 
ñSystem Earthò, and in particular its dynamics (4-D) 
and geometry/gravity interactions. 

Dual Function of Geodesy... 

Despite differences in mission 

requirements of Geodetic Science & 

Geodetic Practice, the geodetic 

infrastructure, datums, GNSS technology 

& methodology can now support both ... 



Geodesyôs Scientific Drivers 

ÅComplexity of the System Earth  requires increasingly 
sophisticated and integrated observing systems & 
modelling, in order to detect the signatures of Global 
Change and Earth System dynamics. 

ÅHelplessness in the face of natural disasters reminds us 

that our knowledge of the Earth s complex system is very 
limited and we have low predictive capability. 

ÅCapability of Modern Geodesy  approaches level that 
can readily support geoscience (e.g. accuracy, reliability) 
and geospatial applications (e.g. ease-of-use). 



 Climate Change: 
ÅHow much is sea level changing here? 

ÅHow is the atmospheric circulation changing? 

ÅHow is the water cycle changing? 

ÅHow do the Earth, Atmosphere and Oceans exchange energy? 

 Geohazards: 
Å Is stress building on this fault? 

ÅHas a tsunami wave been detected? 

Å Is there an impending volcanic explosion? 

ÅWhat is the ground & structural deformation? 

 Environmental: 
ÅWhat is the mesoscale ocean circulation? 

ÅWhat is the pattern of the atmospheric water vapour? 

ÅHow is the pattern of ground water & soil moisture changing? 

ÅWhat is the volume of ice being lost in the Arctic/Antarctic?  

Some Questions to Geodesy...  



Modern Geodesyôs Capabilities 

Geodesy now defined in terms of the following capabilities:  
1. Determination of precise global, regional & local 3-D 

(static or kinematic) positions on or above the Earthôs 

surface. 

2. Mapping of land, sea & ice surface geometry.  

3. Determination of the Earthôs (time & spatially) variable 

gravity field. 

4. Measurement of dynamical (4-D) phenomena:  

 - Solid Earth (incl. cryosphere): surface deformation, crustal motion, GIA, 

polar motion, earth rotation, tides, water cycle, mass transport, etc. 

- Atmosphere: refractive index, T/P/H profiles, TEC, circulation, etc. 

- Ocean: sea level, sea state, circulation, etc.  

 



Geospatial Industry Drivers 

ÅAn insatiable demand for geospatial data is driving the 
development of new mapping technologies & products... 

ÅA greater reliance on accurate, transnational geodetic 
datums to support interoperability of geospatial data... 

ÅAn ever increasing need for accurate, reliable and 
available positioning capability to support many 
geospatial functions...  

ÅGNSS technology has revolutionised navigation, 
surveying & geodesy... 



The Value of Geodesy to Society 

Å Fundamental geoscienceé solid earth geophysics, atmospheric, 

cryospheric & oceanographic processes, hydrology. 

ÅGlobal Change studiesé climate change, water cycle & mass 

transport, sea level rise, mesoscale circulation, GIA, polaré requiring 

long-term monitoring.  

ÅGeohazard research & disaster responseé seismic, volcanic, 

landslip, storms, flooding, tsunami, space weatheré early warning 

systems.  

ÅGeodetic reference framesé ITRF, national datums, SDI, gravity, 

timing... national mapping & precise positioning. 

Å Engineeringé PNT, atmospheric remote sensing, georeferencing 

sensor platforms, POD... operational & engineering geodesy. 



Geodesy: The International 

Structure 



From ñMitteleuropäische Gradmessungò to IAG (1)  

1867: Europäische Gradmessung 

 (European Arc Measurement) 

1930: IUGG Association of Geodesy 

 (renamed in 1930) 

1917: Reduced Association of Neutral States 

 (during WWI) 
Hendricus Gerardus 

van de Sande Bakhuyzen 

1886: Internationale Erdmessung 

 (International Geodetic Association) 

Friedrich  Robert 

Helmert 

1862: Mitteleuropäische Gradmessung 

 (Central European Arc Measurement) 

Johann Jacob 

Baeyer 

1922: IUGG Section of Geodesy 

 (after IUGG establishment in 1919) 

Georges Perrier 

1922-1946 

1946: IUGG International Association of Geodesy 

 (effective after reorganisation) 
Pierre Tardi 

1946-1960 
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ÅCross-border, regional, & international cooperation 

ÅDesire for ñpractical outcomesò, to share data & expertise, to 

make better maps, through improved Geodetic Practice 

ÅIntegrated ñscience programò, close link of theory & practice 

Å Institutionalised program, including permanent secretariat, 

long-term government support, etc 

ÅCommunications, conferences, publications, etc 

ÅStandards & practices, datums, technology, etc 

ÅAfter WWI, greater emphasis on Geodetic Science, and 

less emphasis on inter-governmental cooperation 

ÅStasis between WWI & WWII...new impetus of Space Age 

From ñMitteleuropäische Gradmessungò to IAG (2)  



1. Reorganisation of IAG after World War II  

IUGG / IAG General Assemblies 
1948 Oslo      1951 Brussels     1954 Rome  1957 Toronto 1960 Helsinki 

Structure in Sections (before Commissions): 
I Triangulation II Levelling III Geod. Astronomy     IV Gravimetry V Geoid 

J. de Graaf Hunter, UK G. Cassinis, IT C. Baeschlin, CH Ch. Whitten, US W. Lambert, US 

Triangulation: Adjustment of large networks under consideration of the geoid; National 

calibration lines, Geodimeter; radar geodesy (Shoran). 

Levelling: Reductions due to gravity and refraction; Surface movements. 

Geod. Astro: Azimuth-, latitude-, longitude determ.; zenith camera; clock correction. 

Gravimetry: World gravity network; Improvement of the Potsdam absolute value 

(gravimeters, pendulums), calibration lines. 

Geoid: Gravity data, deflections of the vertical, zenith angles, mass reduction. 

Principal research fields: 
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       Ź 

Gravimetry 

 

(world gravity 

network, 

satellite orbits) 

2. Beginning of the Satellite Age (1963 ï 1971) 

IUGG / IAG General Assemblies 
 1963 Berkley 1967 Zurich-Lucerne 

New Structure of Sections (1946 ... 1963 Ÿ 1963 ...): 
 

I Triangulation II Levelling III Geod. Astronomy    IV Gravimetry V Geoid 
           Ź 

Geodetic 

Positioning 

(electr. distances, 

& geometric sat-

ellite observation) 

          Ź 

Physical 

Geodesy 

(gravity potential, 

spherical harm-

onics, Ÿ GRS67) 

            Ź 

Levelling and 

Crustal Motion 

(gravity, refraction 

reductions, detect. 

height changes) 

                Ź 

Geod. Astronomy & 

Artificial Satellites 

(satellites initiate the 

transition from 

classical astronomy )  

J.J. Levallois, FR 

GS 1960-1975 

G. Bomford, UK A. Marussi, IT 

(Sputnik 1 on 04.10.1957, Explorer 1 on 01.02.1958, Echo-1 on 12.08.1960) 
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3. Integration of Space Methods (1971 ï 1983)  

IUGG / IAG General Assemblies 
 1971 Moscow  1975 Grenoble      1979 Canberra 

Structure of Sections (1963 ... 1971 Ÿ 1971 ...): 
 

I  Geodetic II   Levelling and III  Geod. Astronomy      IV Gravimetry    V Physical 

Positioning  Crustal Motion & Artificial Satellites              Geodesy 

T. Kukkamäki, FI M. Louis, FR 

GS 1975-1991 

H. Moritz, AT Y. Boulanger, SU 

        Ź 

I  Control 

   Surveys 

(limited to 

control nets, 

incl. levelling, 

e.g. RETrig, 

NAD83) 

        Ź 

Physical 

Interpretation 

(Earth tides, ref. 

systems, geoid  

determination) 

            Ź 

II  Space 

    Techniques 

(study of 

methodology, 

including VLBI) 

            

IV  Theory and 

      Evaluation 

(geodetic BVP, 

adjustment of 

large systems) 

             

III  Gravimetry 

 

(terrestrial and 

dynamic satellite 

methods) 
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