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WEGENERWEGENER

WWorking group of orking group of EEuropean uropean GGeoscientists for the eoscientists for the 
EEstablishment of stablishment of NNetworks for etworks for EEartharth--science science 
RResearchesearch

The idea was developed during 1982 to respond with a The idea was developed during 1982 to respond with a 
coordinated European proposal to the NASAcoordinated European proposal to the NASA‘‘s s 
Announcement of Opportunity for the Crustal Dynamics Announcement of Opportunity for the Crustal Dynamics 
Project.Project.
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Prime objective was to initiate and to coordinate Prime objective was to initiate and to coordinate 
interinter--disciplinary research activities directed towards disciplinary research activities directed towards 
the investigation of earthquake processes, the the investigation of earthquake processes, the 
associated geodynamic phenomena  and to use the associated geodynamic phenomena  and to use the 
results for joint interpretation.results for joint interpretation.
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Projects were established to study regional Projects were established to study regional 
kinematics using SLR, GPS and absolute kinematics using SLR, GPS and absolute 
gravity measurements.gravity measurements.

MEDLASMEDLAS ((MEDMEDiterraneaniterranean LASLASerer) project launched ) project launched 
in 1985. Kinematics of centralin 1985. Kinematics of central--eastern Mediterranean.eastern Mediterranean.



MModular odular TTransportable ransportable LLaser aser RRanging anging SSystem ystem -- MTLRSMTLRS
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MTLRS at MTLRS at NotoNoto, Sicily, Sicily
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Horizontal motions of the SLR sites in the Mediterranean (after Horizontal motions of the SLR sites in the Mediterranean (after NoomenNoomen et et 
al., 1993, Geodynamics Series, Vol. 23, AGU)al., 1993, Geodynamics Series, Vol. 23, AGU)

First WEGENER resultsFirst WEGENER results
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During mid 80During mid 80’’s first GPS observation campaigns started. The s first GPS observation campaigns started. The 
idea was to use GPS to densify the  largeidea was to use GPS to densify the  large--scale SLR network.scale SLR network.

In those years, GPS observations were episodic. Observation In those years, GPS observations were episodic. Observation 
campaigns, lasting a few to several days, were usually repeated campaigns, lasting a few to several days, were usually repeated 
once per year.once per year.

A limited number of GPS receivers (low technology compared A limited number of GPS receivers (low technology compared 
to present day) was available.to present day) was available.

The IAG Services IGS and IERS with their products (orbits, The IAG Services IGS and IERS with their products (orbits, 
EOP etc.) did not yet exist.EOP etc.) did not yet exist.



WWest est HHellenic ellenic AArc rc TTectonics ectonics AAnd nd CCalabrianalabrian AArc rc TTectonicsectonics
WHAT A CATWHAT A CAT
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∼ -10 mm/yr
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After Mc Clusky et al., 2000



after after SpakmanSpakman et al., 2004et al., 2004
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In 1991, the "WEGENER Project: Geodetic In 1991, the "WEGENER Project: Geodetic 
investigations related to the kinematics and dynamics investigations related to the kinematics and dynamics 
of the African, Arabian and Eurasian plates" was of the African, Arabian and Eurasian plates" was 
established as Special Commission 6 (SC6) of the established as Special Commission 6 (SC6) of the 
International Association of Geodesy (IAG). International Association of Geodesy (IAG). 

The general study fields were identified in 1990 and The general study fields were identified in 1990 and 
1991 to respond to NASA1991 to respond to NASA’’s DOSE (Dynamics of Solid s DOSE (Dynamics of Solid 
Earth) A.O., then reviewed in 1995 when also the Earth) A.O., then reviewed in 1995 when also the 
project was been restructured.project was been restructured.
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The scientific objectives of WEGENER were:The scientific objectives of WEGENER were:

−− studying three dimensional deformations and gravity studying three dimensional deformations and gravity 
along the Africanalong the African--Eurasian plate boundaries and in  the Eurasian plate boundaries and in  the 
adjacent deformation zones in order to contribute to a adjacent deformation zones in order to contribute to a 
better understanding of the associated geodynamical better understanding of the associated geodynamical 
processes;processes;

−− monitoring the threemonitoring the three--dimensional deformations in a large dimensional deformations in a large 
region centered around region centered around FennoscandiaFennoscandia in order to in order to 
determine the magnitude and extent of the presentdetermine the magnitude and extent of the present--day day 
postglacial rebound in that area;postglacial rebound in that area;

−− investigating height variations and seainvestigating height variations and sea--level changes in level changes in 
order to identify and separate the processes order to identify and separate the processes 
contributing to these variations.contributing to these variations.
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WEGENER activities included:WEGENER activities included:

•• improvements of the measurement improvements of the measurement 
techniques;techniques;

•• testing of new technological means;testing of new technological means;

•• proposals for new missions.proposals for new missions.
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The investigation of deformations along the AfricanThe investigation of deformations along the African--
Arabian/Eurasian plate boundary included:Arabian/Eurasian plate boundary included:

−− determination of the relative plate motions in the determination of the relative plate motions in the 
framework of 3framework of 3--D global plate motions; D global plate motions; 

−− estimation of the extent of the deformation zones estimation of the extent of the deformation zones 
directly associated with the plate boundaries;directly associated with the plate boundaries;

−− assessment of the relative magnitudes of horizontal and assessment of the relative magnitudes of horizontal and 
vertical change and the variation of the deformations vertical change and the variation of the deformations 
occurring across the boundary zones;occurring across the boundary zones;

−− interpretation and use of geodetic results as constraints interpretation and use of geodetic results as constraints 
on geodynamic models of the Africanon geodynamic models of the African--Arabian/Eurasian Arabian/Eurasian 
collision zone.collision zone.
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−− estimation of the extent of the rebound phenomena estimation of the extent of the rebound phenomena 
in the in the FennoscandiaFennoscandia region; region; 

−− determination of the rate of vertical deformation and determination of the rate of vertical deformation and 
the variation of rate as a function of distance from the variation of rate as a function of distance from 
the centers of rebound;the centers of rebound;

−− analysis of the geodetic results to constrain the analysis of the geodetic results to constrain the 
viscosity of the mantle and the models describing viscosity of the mantle and the models describing 
deformation of the lithosphere in response to loading.deformation of the lithosphere in response to loading.

The investigation of postThe investigation of post--glacial rebound in glacial rebound in 
FennoscandiaFennoscandia included:included:



After Nocquet et al., 2004 
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−− Contributions to the establishment of a common global Contributions to the establishment of a common global 
height datum;height datum;

−− Determination of improved geoidal information for the Determination of improved geoidal information for the 
plate boundary and plate boundary and FennoscandiaFennoscandia regions;regions;

−− Estimation of the relative magnitudes of the different Estimation of the relative magnitudes of the different 
factors contributing to height and seafactors contributing to height and sea--level variations level variations 
and the relationship of changes in sea level to global and the relationship of changes in sea level to global 
change.change.

The investigation of height variation and changes of The investigation of height variation and changes of 
sea level included:sea level included:
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Possible impacts of acceleratedPossible impacts of accelerated
seasea--level rise:level rise:

-- coastal inundation;coastal inundation;
-- increased erosion;increased erosion;
-- changes in circulation and salinity ofchanges in circulation and salinity of
estuaries and lagoons;estuaries and lagoons;

-- increased storm damage;increased storm damage;
-- loss of wetlands;loss of wetlands;
-- changes in habitat;changes in habitat;
-- increased salinity intrusion intoincreased salinity intrusion into
groundwater;groundwater;
..
..
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Examples:Examples:

1 m rise in sea level would inundate1 m rise in sea level would inundate

1212--toto--15 % of the arable lands of Egypt;15 % of the arable lands of Egypt;
17 % of Bangladesh;17 % of Bangladesh;
loss of 20,000 kmloss of 20,000 km22 in the United States           (worth in the United States           (worth 

about $650 billion);about $650 billion);

SocioSocio--economic impacts are difficult to quantify.economic impacts are difficult to quantify.

For each one of the possible impacts there is an associated For each one of the possible impacts there is an associated 
cost.cost.
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−− The existence of problems of a European dimension which The existence of problems of a European dimension which 
cannot be solved by the countries separately (common cannot be solved by the countries separately (common 
natural and cultural heritage, transfers of pollutants and natural and cultural heritage, transfers of pollutants and 
sediments, tourist flows, maritime safety);sediments, tourist flows, maritime safety);

−− The influence of the policies and action of the Union on The influence of the policies and action of the Union on 
the development of the coastal zones (regional, transport, the development of the coastal zones (regional, transport, 
fisheries, environment, agriculture, energy and industrial fisheries, environment, agriculture, energy and industrial 
policy);policy);

−− The need for an exchange of experience and knowThe need for an exchange of experience and know--how in a how in a 
field where successes are still rare and where there is field where successes are still rare and where there is 
substantial public and political demand for the substantial public and political demand for the 
conservation of the coastal zones and their sustainable conservation of the coastal zones and their sustainable 
development.development.

There are at least three reasons for the European Union There are at least three reasons for the European Union 
interest in the fate of coastal zones:interest in the fate of coastal zones:
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SELF results
Vertical variations at tide gauges by episodic GPS

Black Sea Russian and Bulgarian 
stations

Italian and French stations

Greek stations

Spanish stations
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Height variations from CGPS
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EEuropean uropean SEASEA level level SService ervice ESEASESEAS
The COST Action 40 "European Sea Level Observing System" The COST Action 40 "European Sea Level Observing System" 
(EOSS) has successfully initiated the establishment of the (EOSS) has successfully initiated the establishment of the 
European Sea Level Service (ESEAS). The ESEAS brings European Sea Level Service (ESEAS). The ESEAS brings 
together a major fraction of the previously scattered sea level together a major fraction of the previously scattered sea level 
observing and research resources in Europe into a coordinated observing and research resources in Europe into a coordinated 
research organization. research organization. 

The primary scientific objective of the ESEASThe primary scientific objective of the ESEAS--RI project is to RI project is to 
study sea level variations at interstudy sea level variations at inter--annual to century time scales annual to century time scales 
as well as to assess potential future changes in mean sea level.as well as to assess potential future changes in mean sea level.
The study will be based on combined sea level observations from The study will be based on combined sea level observations from 
tide gauges (which give long time scales up to two centuries) antide gauges (which give long time scales up to two centuries) and d 
satellite altimetry (which give increased spatial resolution ovesatellite altimetry (which give increased spatial resolution over a r a 
shorter period). shorter period). 
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•• to investigate vertical land movement at tide gauges in to investigate vertical land movement at tide gauges in 
order to determine absolute sea level variations at these order to determine absolute sea level variations at these 
sites; sites; 

•• to give an empirical description of sea level variations on to give an empirical description of sea level variations on 
interinter--decadal time scales in the North Atlantic and the decadal time scales in the North Atlantic and the 
semisemi--enclosed European seas, including the determination of enclosed European seas, including the determination of 
secular sea level trends decontaminated for decadal secular sea level trends decontaminated for decadal 
variations and vertical land movements; variations and vertical land movements; 

In order to reach the objective, the following main steps are In order to reach the objective, the following main steps are 
necessary, which in themselves constitute secondary objectives necessary, which in themselves constitute secondary objectives 
of the project: of the project: 

ESEASESEAS
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In 2004, within the new IAG structure, In 2004, within the new IAG structure, 
WEGENER has become an interWEGENER has become an inter--commission commission 
project (Commissions 1 and 3).project (Commissions 1 and 3).

Commission 1: Reference FramesCommission 1: Reference Frames
Commission 3: Earth Rotation and GeodynamicsCommission 3: Earth Rotation and Geodynamics
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The WEGENER project aims to:The WEGENER project aims to:
Actively encourage the cooperation of all geoscientists Actively encourage the cooperation of all geoscientists 
studying the Eurasian/African/Arabian plate boundary studying the Eurasian/African/Arabian plate boundary 
deformation zone, by promoting the exploitation of deformation zone, by promoting the exploitation of 
synergies;synergies;
Be a reference group for the integration of the most Be a reference group for the integration of the most 
advanced geodetic and geophysical techniques by advanced geodetic and geophysical techniques by 
developing the adequate methodologies for a correct data developing the adequate methodologies for a correct data 
integration and interpretation;integration and interpretation;
Act as a forum for discussion and scientific support for Act as a forum for discussion and scientific support for 
geoscientists from all over the world interested in geoscientists from all over the world interested in 
unraveling the kinematics and mechanics of the unraveling the kinematics and mechanics of the 
Eurasian/African/Arabian plate boundary deformation Eurasian/African/Arabian plate boundary deformation 
zone;zone;
Promote the use of standard procedures for geodetic data, Promote the use of standard procedures for geodetic data, 
in particular GPS data, quality evaluation and processing.in particular GPS data, quality evaluation and processing.
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The primary goals of the WEGENER project are:The primary goals of the WEGENER project are:

Continue as a framework for geodetic, geophysical, geological Continue as a framework for geodetic, geophysical, geological 
cooperation in the study of the Eurasian/African/Arabian cooperation in the study of the Eurasian/African/Arabian 
plate boundary zone;plate boundary zone;

Foster the use of spaceFoster the use of space--borne, airborne and terrestrial borne, airborne and terrestrial 
hybrid techniques for earth observation;hybrid techniques for earth observation;

Define effective integrated observational strategies for Define effective integrated observational strategies for 
these techniques to reliably identify and monitor crustal these techniques to reliably identify and monitor crustal 
movements and gravity field variations over all timemovements and gravity field variations over all time--scales;scales;
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Goals (cont.)Goals (cont.)

Facilitate and stimulate the integrated exploitation of data Facilitate and stimulate the integrated exploitation of data 
from different techniques in the analysis and from different techniques in the analysis and 
interpretation of geointerpretation of geo--processes;processes;
Organize periodic meetings with special emphasis on Organize periodic meetings with special emphasis on 
interdisciplinary research and interpretation and modeling interdisciplinary research and interpretation and modeling 
issues;issues;
Reinforce cooperation with African and Arabian countries Reinforce cooperation with African and Arabian countries 
and colleagues, which can both contribute to understanding and colleagues, which can both contribute to understanding 
the kinematics and dynamics of the the kinematics and dynamics of the 
Eurasian/African/Arabian plate boundary zone and promote Eurasian/African/Arabian plate boundary zone and promote 
the growth of such research in these countries.the growth of such research in these countries.
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Planned activitiesPlanned activities
Build up a geoBuild up a geo--database that enables access to metadata, database that enables access to metadata, 
for the WEGENER geographical area, with results and, for the WEGENER geographical area, with results and, 
when possible, historical data from episodic campaigns, when possible, historical data from episodic campaigns, 
including geodetic, geophysical and geological data, and including geodetic, geophysical and geological data, and 
results for strain rates, velocity fields, focal mechanisms, results for strain rates, velocity fields, focal mechanisms, 
etc..;etc..;
Define standards for GPS network establishment, data Define standards for GPS network establishment, data 
acquisition and guidelines for data processing and acquisition and guidelines for data processing and 
reliability checks;reliability checks;
Establish a GPS analysis center specially dedicated to Establish a GPS analysis center specially dedicated to 
process permanent and episodic campaign data, not process permanent and episodic campaign data, not 
analyzed by other GPS centers, which will contribute to analyzed by other GPS centers, which will contribute to 
the development of a joint velocity field (EUROthe development of a joint velocity field (EURO--VEL) VEL) 
that can support kinematics and geodynamic modeling in that can support kinematics and geodynamic modeling in 
the WEGENER area of interest.the WEGENER area of interest.



Università di Bologna

after Kahlouche et al., 2004



After Fadil et al., 2004

Moroccan GPS networkMoroccan GPS network
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GEODAC    GEOGEODAC    GEO--Database Analysis  CenterDatabase Analysis  Center



Forthcoming WEGENER General AssembliesForthcoming WEGENER General Assemblies

13th Assembly, June 2006, France13th Assembly, June 2006, France

14th Assembly, 2008 Algeria14th Assembly, 2008 Algeria

New WEGENER members are welcome!New WEGENER members are welcome!




