Commission 3: Earth Rotation and Geodynamics

REPORT OF ACTIVITIES

(2003–2007)

President: Véronique Dehant (Belgium)

Vice President: Mike Bevis (USA)

1. Overview

 
The reorganization of the IAG took effect at the IUGG meeting in Sapporo in 2003. The new Commission 3 is dealing with Earth rotation and geodynamics activities.

The Advisory Board of Commission 3, created in 2003, has been contacted many time in order to provide comments and advices to the President and to represent the interests within the commission. The Advisory Board confers via email, and has had formal meetings each year. The Advisory Board consists of the following members (their responsibilities are also given below): 

	President:
	Véronique Dehant

	Vice-President: 
	Mike Bevis

	Past Presidents:
	Clark R. Wilson and Martine Feissel-Vernier


Heads of Sub-commissions:
	Sub-commission 3.1 Earth Tides:
	G. Jentzsch (Germany)

	Sub-commission 3.2 Crustal Deformations:
	M. Poutanen (Finland)

	Sub-commission 3.3 Geophysical Fluids: 
	R. Gross (USA)


Head of Inter-commission Project:
	Inter-commision project 3.1 GGP: 
	D. Crossley (USA)

	Inter-commision project 3.2 WEGENER:
	S. Zerbini (Italy)


Commission 3 representatives:
	To inter-commision commitee on Theory:
	T. Van Hoolst (Belgium)

	To inter-commision commitee on Planetary Geodesy:
	O. Karatekin (Belgium)

	To inter-commision project 3.1 GGP
:
	D. Crossley (USA)

	To inter-commision project 3.2 WEGENER:
	T. Van Dam (Luxembourg)

	To IERS:
	C. Wilson (USA)

	To IAU commission 19:
	M. Rothacher (Germany)


Member at large:
	Kosuke Heki (Japan)


The commission is co-sponsoring two WGs
1. on “Theory of crustal deformations” of ICC on Theory (Chair: Heki Sensei),

2. on “Differential INSAR” of Commission 4 (Chair: Xiaoli Ding).
The objectives of Commission 3 is to develop cooperation and collaboration in computation, 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. The Commission also serves the geophysical community by helping the IAG to link the scientists to the official organization providing the International Reference 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.

The activities in scientific research related to Commission 3 are mostly developed in the sub-commission report, with one important exception, the new research in the frame of precession and nutation. This research has been initiated by the Descartes Prize received by the Nutation Consortium in 2003. The money (300 000 €) has been dedicated to young scientist proposals. A call for proposals has been sent out at the beginning of 2004, and a second call in 2006 and about 20 proposals have been selected for either PhD students or postdocs for periods of work ranging from 3 months to 2 years. Additionally, money has been dedicated to travel support for participation in meetings for disfavored countries.
In addition to this, the activities of these last two years include
1. Participation in special meetings related to geodynamics and Earth rotation, such as Journées Systèmes de Références Spatio-temporels in Paris, ECGS Chandler Wobble Workshop in Luxembourg (on ‘Forcing of polar motion in the Chandler frequency band: a contribution to understanding inter-annual climate variations’). One important concern related to our commission is the impact of the 2005 tsunami on geodynamics. Sessions at AGU and EGU meetings have been totally dedicated to that subject. The IAG General Assembly in Cairns contains as well many papers on that subject.
2. Participation in the IAG Project Global Geodetic Observing System (GGOS). Some of the Descartes fellows have a GGOS flag on their project.
3. Linking the Sub-Commission together: we have encouraged joint sub-commission meetings. The three Presidents of the sub-commissions have agreed to have a common Symposium in 2008 in Jena, Germany. 

4. Linking Commission 3 with its sister commission of the IAU, Commission 19 on ‘Earth Rotation’. This link has been done using the website of both commissions and through the sharing of information, easy to do for this term as the presidents of both commissions are the same person (V. Dehant). 

5. Encouraging and stimulating the services related to Commission 3. This has again been performed by using money of Descartes Prize as several proposals have the objectives to help the IERS Product Center on Global Geophysical Fluids. 

In addition to this, following the adoption of new resolutions on the definition of the way to pass from the terrestrial reference frame to the celestial reference frame, using the Non Rotating Origin (NRO), the Royal Observatory of Belgium has decided to dedicate some money to perform 3D representations which explain it. These 3D representations are on the web. Some explanations have been added. The new link between the frames takes full advantage of precision available with modern VLBI and other space techniques. The new precession-nutation models are an important element of high precision geodesy that enables the study of geodynamics. 

The web pages of Commission 3 are: http://www.astro.oma.be/IAG/ 
2. Report of Sub-commission 3.1 on ‘Earth Tides’
Author: G. Jentzsch

After taking over the presidency from Shuzo Takemoto in July 2003, Gerhard Jentzsch asked Spiros Patiatakis to become Vice-President of Earth Tides Sub-Commission (ETsC), and Olivier Francis to continue as Secretary. They prepared the 15th International Symposium in Ottawa, August 2004. The symposium was a successful event, although only about 80 participants took part. The proceedings, entitled ‘Earth Tides and Geodynamics – Probing the Earth at Subseismic Frequencies’ (Jentzsch G., Editor), appeared as a special volume of the Journal of Geodynamics, Vol. 41, Nos. 1-3, January-April 2006, 368 p. 

Already in 2004, another special issue, entitled ‘Time Varying Gravimetry, GGP, and Vertical Crustal Movements’ (Jentzsch G., Crossley D., Hinderer J., and Takemoto S., Eds.), was published in Journal of Geodynamics, Vol. 38, Nos. 3-5, October/December 2004, 501 p. This volume was the outcome of the session G4 during the EGU meeting in 2003, augmented by additional papers.

In April 2004, Gerhard Jentzsch participated in the celebration of the 70th birthday of Houtze Hsu in Wuhan, China. He presented a talk with the title “Earth Tides – a Beautiful, but Remote Subject?” It was printed in a comprehensive volume on ‘Progress in Geodesy and Geodynamics’ (1100 pages, edited by H.-P. Sun), already completed at the event. H.T. Hsu was a former President of the Earth Tides Commission (previously called-so), and he opened China to Earth tide research. He especially tied strong connections to European scientists and their institutions. 
The SC3.1 has three working groups which continued during the period 2003-2007:

· Earth Tides in Geodetic Space Techniques, co-chaired by H. Schuh and Wu Bin,

· Analysis of Environmental Data for the Interpretation of Gravity Measurements, co-chaired by C. Kroner and G. Jentzsch, and

· Gravitational Physics, chaired by L. Mansinha.

A new working group was created:

· Precise Tidal Prediction, chaired by Y. Tamura

During the EGU General Assembly in Vienna in April 2005, the sub-commission had a joint GGP and ETsC meeting. During the week prior to the EGU conference in 2006, between March 27 and 31, a combined meeting of the working groups on ‘Analysis of Environmental Data for the Interpretation of Gravity Measurements’ and the new WG on ‘Precise Tidal Prediction’ together with a GGP workshop was organized in Jena. The sub-commission received funding of this meeting to support some participants. There were nearly 40 participants from all over the world (Canada, USA, Japan, China, South Korea, Egypt, as well as different European countries). All presentations were available on the website of the institute in Jena, and they were published in BIM (Bulletin d’Information des Marées terrestres).
During he last Earth Tide Symposium in Ottawa, 2004, it was decided that the 16th International Symposium on Earth Tides will not only be held in Jena in 2008, but it should be organized as a joint meeting of all sub-Commissions of Commission 3 including inter-commission projects and study groups. Taking into account that more than 50% of all presentations were not specifically on Earth tides, but on geodynamics and environmental effects as well as on instrumental topics, the sub-commission already agreed in Ottawa to extend the scope of the next symposium accordingly. This symposium will take place during the first week in September 2008 (Sept. 5-9). The motto of the symposium will be “New Challenges in Earth Dynamics”. A flyer will be distributed during the IUGG-General Assembly in Perugia, 2007. 

Besides the preparations of the next symposium another important task covered some of the sub-Commission activities: There are discussions concerning the move of ICET to another place, because the Royal Observatory of Belgium will not continue to host ICET after Bernard Ducarme’s retirement at the end of this year. Several potentially interested institutions were asked, but the decision will be possible only during the IUGG General Assembly, because the offered conditions of two remaining applicants are not yet clear. 
3. Report of Sub-commission 3.2 on ‘Crustal Deformation’

Author: M. Poutanen

Members of the directing board:

Markku Poutanen (Chair), Jim Davis, Kosuke Heki, John Manning, Janusz Sledzinski, Susanna Zerbini

General objectives of the Sub-Commission 3.2

· to study tectonic motions, including plate deformation;

· to study postglacial rebound, but also glacial dynamics 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.

The SC3.2 comprises sub-entities or working groups corresponding either to different geographical regions or different important and actual topics involved in the field of the SC studies. Currently, there exists the Permanent Working Group on ‘Geodynamics of the Central Europe’.

The steering committee had a meeting during the IAG Dynamic Planet assembly in Cairns, August 2005. Participants were Markku Poutanen, Susanna Zerbini, Janusz Sledzinski, John Manning and Luisa Bastos (WEGENER). Topics included future plans of the group, and connections to the WEGENER group.

Web pages of the IAG SC3.2 are in http://IAGSC32.fgi.fi.

Permanent working group Geodynamics of the Central Europe

Permanent Working Group on ‘Geodynamics of the Central Europe’, (reported by Janusz Sledzinski, Poland) has continued studies on geotectonic regions of Central Europe. The formal membership list of the WG includes 29 scientists from 12 European countries. The programme of the WG (Plan of Action for 2003-2006) includes the following subjects:

· Geodetic and geodynamic programmes: CERGOP = Central Europe Regional Geodynamics Project, CEGRN = Central European GPS Reference Network Consortium, Post-UNIGRACE action = Unification of gravity system in Central and Eastern Europe, and several local geodynamics projects. These include monitoring of recent crustal movements in Eastern Alps and the North and Eastern Adriatic, geodynamics of the Pannonian Basin, Tatra Mountains, Northern Carpathians and the Balkan Peninsula.

· Working Group on University Education Standards;

· Working Group on Satellite Navigation Systems;

· Cooperation CEI Section C “Geodesy”– European Geophysical Society (EGS) / European Geosciences Union (EGU).

The results of the CERGOP and other CEI projects are released for the IAG scientific groups dealing with geodynamic investigations. The reports of the group can be found on SC3.2 web page (http://IAGSC32.fgi.fi).

Connections to other groups, memberships

Contacts between SC3.2 and WEGENER (Working group of European Geoscientists for the Establishment of Networks for Earth science Research, chaired by L. Bastos) continued. Zerbini is a member of the WEGENER governing board. Zerbini and Poutanen participated in the board meeting of WEGENER in Vienna in April 2005 and were members of the Program Committee for the WEGENER Assembly in Morocco 09/2004 and Zerbini for the Assembly in Nice 9/2006.

Markku Poutanen is the representative of the Commission 3 in the GGOS (IAG Project Global Geodetic Observing System) Steering Committee, and Susanna Zerbini is the GEO Committee representative. GGOS will be the most important single effort in geodesy in the coming decades, thus contributing also on the crustal deformation studies. 

Presidium of the Nordic Geodetic Commission has established a task force to prepare the plans for the NGOS – Nordic Geodetic Observing System. The plan will follow the guidelines and principles of the GGOS (Global Geodetic Observing System) of IAG. NGOS will be a regional implementation of GGOS. Markku Poutanen is the chairman of the Task Force.

Markku Poutanen participates on the IPY (International Polar Year) geodynamics plan POLENET: Polar Earth Observing Network. It is an international plan, chaired by Terry Wilson of OSU, and accepted as an IPY project. One of the goals is to study present-day motions on Antarctica.

Future plans

A joint symposium of SC3.1, 3.2 and 3.3 is planned to be held in September 2008 in Jena. Chairman of the SC3.1, Gerhard Jentzsch is the chairman of the organizing committee.

A proposal was prepared for the International Lithosphere Program (ILP). The ILP was established in 1980 by the International Council of Scientific Unions (ICSU) at the request of the International Union of Geological Sciences (IUGS) and the International Union of Geodesy and Geophysics (IUGG). The proposal, DynaQlim (Upper Mantle Dynamics and Quaternary Climate in Cratonic Areas) was submitted to the ILP in 2007 and will be discussed in the IUGG Perugia. If accepted, it will become a task force of the ILP, and it will be a multi-disciplinary project connecting both IUGS and IUGG. Markku Poutanen is coordinating the proposal, and there are more than 30 scientists from ten countries in the proposal. DynaQlim will be an inter-disciplinary project for studying the relationship between glacial isostatic adjustment (GIA), upper mantle structure, dynamics and Quaternary climate.
4. Report of Sub-commission 3.3 on ‘Geophysical Fluids’

Author: R. Gross

Directing Board

President: 
Richard Gross (USA)

Vice President:
Aleksander Brzezinski (Poland)

Member:
Ben Chao (Taiwan)

Terms of Reference

Mass transport in the atmosphere-ocean-cryosphere-mantle-core system, or the “global geophysical fluids”, cause observable geodynamic effects on broad time scales. 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 of the Earth’s dynamic response. Angular momenta and the related torques, gravitational field coefficients, and geocenter shift for all geophysical fluids are the relevant quantities. They are studied theoretically and are observed using global-scale measurements and/or products from state-of-the-art models, some of which assimilate such measurements. 

The objective of the Sub-Commission is to serve the scientific community by supporting research and data analysis in areas related to variations in Earth rotation, gravitational field and geocenter caused by mass transport in the geophysical fluids, which include the atmosphere, ocean, continental water, mantle, and core along with geophysical processes associated with ocean tides and the hydrological cycle.

Report

Investigating the impact of geophysical fluids on the Earth’s gravity, rotation, and shape continues to be a very active area of research as judged by both the number of special sessions devoted to this topic at the major EGS, EGU, AGU, and IAG conferences that were held during 2003 to 2007 and by the successful Chandler wobble workshop that was held during April 21–23, 2004 in Luxembourg at which geophysical fluid excitation of the Chandler wobble was a major topic of discussion. Special sessions on geophysical fluids will continue to be organized at future EGU, AGU and IAG conferences. In addition, at the invitation of Gerhard Jentzsch, President of IAG Sub-Commission 3.1 on Earth Tides, Sub-Commissions 3.2 and 3.3 and the Inter-Commission Project on the Global Geodynamics Project will participate in and co-organize the next Earth Tide Symposium to be held in Jena, Germany in 2008. Holding such a joint symposium will strengthen interactions between these Sub-Commissions and Inter-Commissions of the IAG.

Sub-Commission 3.3 continues to be a very active participant in the Global Geophysical Fluids Center (GGFC) of the IERS. The President of Sub-Commission 3.3 (R. Gross) is the head of the GGFC Special Bureau for the Oceans, and a member of its Directing Board (B. Chao) was the former head of both the GGFC Special Bureau for the Mantle and of the GGFC itself. B. Chao continues to participate in the GGFC as a member of the Special Bureau for the Mantle, of the Special Bureau for Hydrology, and of the Special Bureau for Tides. The data sets archived at the GGFC Special Bureaus continue to expand, providing a continuing source of data for present and future investigations of the impact of geophysical fluids on the Earth’s gravity, rotation, and shape.

Sub-Commission 3.3 also actively participates in the IAG’s Global Geodetic Observing System (GGOS), with the President of Sub-Commission 3.3 (R. Gross) being the chair of the GGOS Science Panel. Variations in the transport of the global geophysical fluids are major causes of the variations in the geodetic parameters of the Earth that are being measured by GGOS. The GGOS measurements can therefore be used to gain a greater understanding of the transport of the geophysical fluids and of their interaction with and impact on the solid Earth.
5. Report of intercommission project 3.1 on Global Geodynamics Project ‘GGP’
Author: D. Crossley and J. Hinderer
Directorate
D. Crossley (Chair), J. Hinderer (Secretary).


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, 2003-2007 is being reported here. The general aspects of GGP and its organization were outlined in detail in our previous report (Sapporro, 2003) and need not be included here.
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. A list of publications related to GGP and SGs is available at the GGP website, as are a number of newsletters published for the benefit of the community. The main website is http://www.eas.slu.edu/GGP/ggphome.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.

Report
1. Stations

We show in the Figure 1 the location of most of the stations in the GGP network for the decade 1997-2007. The cluster of stations in Europe and N.E. Asia are shown separately.
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Figure 1 (a). The worldwide distribution of SGs. Stations in yellow are operating and those in red have been retired. Diamonds are in new (lt blue) or planned (green).

Figure 1 (b). Stations in Asia
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Figure 1(c). Stations in Europe (excluding Ny-Alesund)

Two stations in the network stopped recording during the current reporting period (2003-2007). These were Bandung, Indonesia, and Boulder, Colorado. The situation in Bandung was instrument failure due to a sever storm that flooded the facility and lifted the instrument off its supporting pillar. The internal components in the dewar were OK, but the damage was too severe to be easily or quickly repaired. There has been talk of re-constituting a station in Indonesia, but in another location. The station and instrument are run by Kyoto University, Japan.

The situation is Boulder is different. Due to the retirement of key personnel in Boulder, the maintenance of the data acquisition failed in May 2004 and no further data has been available. NOAA has ownership of the instrument, and it is still functioning according to some reports, but we are unsure of its future, whether in Boulder or elsewhere. Useful suggestions about transferring it to Alaska, or to another site in the US have been discussed within GGP and passed on to NOAA.

Two other stations have had troubles that have resulted in data interruptions. One is the instrument in Kyoto that has had tilt problems for a long time that apparently have not been fixed. Also the instrument in Syowa, Antarctica has had some drift problems and we have not seen data for some time.

Thankfully all other stations in the network are functioning well and sending data to the GGP database at ICET. Most of these stations have now brought themselves up to date at least into early 2007. Walferdange has so far not sent data to GGP.

Two new stations have been recording since 2005: MunGyung in S. Korea, and Kamioka in Japan. The former is run by J.-W. Kim of Sejong University, Korea, also associated with the geodesy group at Ohio State University. Station Kamioka was installed in the high technology physics underground complex for neutrino detection in central Japan. It is run jointly by Kyoto University and NAO Mizusawa. Both of these SGs have data sets not yet transferred to ICET. Two new instruments were installed in Hsinchu, Taiwan, by C. Hwang and colleagues of the National Chiao Tung University. One had to be returned to GWR for repairs but is expected back imminently. The other is recording well in an underground facility in Hsinchu and we have seen preliminary data. 

Finally, two very recent installations were completed early this year. The first is at the historic Geodetic Observatory in Pecny, Czech Republic. The second was installed at the Wadia Institute of Himalayan Geology in Dehradun, India to study earthquake precursory signals in conjunction with other geophysical methods. Both installations were successful and we look forward to receiving their data.

As for future stations, we are anticipating the installation of an SG in Manaus, Amazon Basin, as part of the effort of GFZ (Potsdam) to characterize the very large annual hydrology signal over the basin seen by the GRACE satellites. The anticipated date is Fall 2007. We also know of several other planned locations identified on the maps. There will be an SG in Texas to monitory hydrology (C. Wilson, U. Texas, Austin), and a second instrument in Wuhan to be installed by the Chinese Bureau of Seismology. The installation in Tahiti is in the works, with a second instrument in the southern US at Sunspot, the site of the lunar laser ranging facility, also being planned. The German group is planning a station on the Baltic coast, see Figure 1(c).
Overall the list of stations will soon reach 30, of which at least 25 should be functioning within the next year or two.

2. GGOS

Along with many other IAG organizations, GGP will contribute data to GGOS as part of the extensive range of goals identified in the GGOS Reference Document (GGOS-2020). The combined use of SGs and AGs to monitor the long term changes in the surface gravity field has now become commonplace and we look forward to the opportunity to see SGs installed at more of the fiducial (or core) stations of the proposed GGOS ground-based network. One of the important functions of ground-based data will be to constrain the position of the Earth’s Center of Mass as a fundamental variable in the determination of the gravity field for space and satellite missions.

Of the current GGP stations, only a few are installed at space-geodetic stations (e.g. Wettzell, Tigo Concepcion, Ny-Alesund, Sutherland). Many of the other installations are doing hydrology-based research, or are functioning for a specific purpose but yet recording useful data that can be widely used (examples given later).

3. ICET

As will be reported elsewhere, the future location and organization of the International Center for Earth Tides is being discussed, and may be decided at meetings at the IUGG. GGP has a a special interest in the outcome, as ICET has played a strong supporting role for the processing of GGP data, as well as other services related to GGP. We have, of course, contributed some ideas to the ETC and others in the IAG.
4. IRIS

We have had a project now for almost 2 years, to get GGP raw data (recorded at 1, 2, or 5 sec sampling) into the global seismic database IRIS (Incorporated Research Institutions for Seismology). There have been some difficulties in specifying the complete SG instrument response in the very precise format required by seismology. To a geodesist, the issue is very simple: what is the calibration (or scale) factor? This means the DC response of the instrument to convert volt to acceleration. This is a topic with a long history, and it is well known that SGs can be calibrated to better than 0.1% in amplitude (approaching 0 .02% in special experiments). But the phase response at high frequencies can only be accurately measured using special equipment not normally available at SG stations. Information on the technique is available at http://www.eas.slu.edu/GGP/phasecal.html. We have struggled somewhat with the issue and this has delayed the project.

Happily we now have the means to finalize this issue with the help of real seismologists. This will enable us to follow the example of station Membach. Through the efforts of M. V. Camp, data from the MB SG (special seismic output) has been sent to IRIS for more than a year. We are aided in this venture by GFZ Potsdam, and we promise some real results from other GGP stations soon.

5. Workshops and Special Publications

GGP normally meets once a year in connection with a major meeting or as a stand-alone workshop. Occasions are noted for the record, since Sapporo, 2003. As always, the shorter meetings are for business only, while the specialized workshops (in 2004, 2006) are the major opportunity to exchange scientific information.

All events are reported in GGP Newsletters that are distributed to the GGP mailing list, available at http://www.eas.slu.edu/GGP/ggpnews.html.

2004

(a) Earth Tides Symposium, Ottawa, Canada. Because the ETC overlaps almost completely with the GGP community, the ET meetings are equivalent to stand-alone GGP meetings in terms of scientific importance. The papers from this symposium are available as a special publication of the Journal of Geodynamics (Volume 41, 2006) http://www.sciencedirect.com/science/journal/02643707
(b) In October 2004 there was an International Symposium on Remote Sensing, held on Jeju Island, Korea and organized by the Geohazard Information Laboratory of Sejong University. Among the papers presented, several were from GGP and GRACE perspectives and these are available in the Korean Journal of Remote Sensing, Vol. 21 (1), February 2005.

(c) A special issue of Journal of Geodynamics (Volume 38, 2004) was published to summarize the achievements of the first 6-year phase of GGP. It can also be accessed from the Science Direct website above.

2006

(a) GGP Workshop, Jena. A workshop on “Analysis of Data from Superconducting Gravimeters and Deformation Observations regarding Geodynamic Signals and Environmental Influences” was held in Jena in March. This brought together GGP members and those working on the environmental influences on gravity. The proceedings and papers from this workshop are available online through ICET (Bulletin d’Informations des Marees Terrestre) at http://www.astro.oma.be/ICET/bim/141.html
2007

(a) GGP Workshop, Taiwan. The Taiwanese hosted the “First Asia workshop on superconducting gravimetry” in Hsinchu, Taiwan, March 12-15. It had the distinction of being the only workshop (so far) to be held within a tunnel complex only a few meters from the SG room itself (the activities of the conference of course were recorded in the data). The purpose of the workshop was to emphasize the increasing number of SGs in Asia, and to focus attention on scientific problems in this part of the world. Of special interest is the very high uplift rate of Taiwan itself, which is currently to be monitored both by AG and SG measurements. Scientific papers from the workshop can be found under the Scientific Program on the website http://space.cv.nctu.edu.tw/SG/Asia_workshop.html.

(b) Just a mention here of the upcoming series of volumes on the Treatise on Geophysics, Geodesy Volume, edited by T. Herring and G. Schubert. It includes an extensive treatment of SG issues, as well as articles on AGs and other topics of interest to GGP. The volumes will be released at the Fall AGU in San Francisco.

6. Acknowledgements

GGP could not function without the cooperation of the many dedicated individuals who maintain their instruments and willingly share their data with the scientific community through the GGP database. We are also indebted to Bernard Ducarme for his unfailing support of GGP at ICET, and his assistants Leslie Vandercoilden and Marc Hendricx. His absence next year will be strongly felt within GGP. Of equal note is the recently announced retirement of Tadahiro Sato who has pioneered many new ideas and projects in gravimetry, particularly with SGs. His place at the head of the Japanese SG database operations is taken by Yoshiaki Tamura. We also thought Jurgen Neumeyer had retired, but apparently not. He has been instrumental (no pun intended) in helping the installation of new SGs.

6. Report of intercommission project 3.2 on ‘WEGENER’

Author: S. Zerbini

7. Report of intercommission 3.2 on ‘WEGENER’
Author: S. Zerbini
Members
B. Ambrosius (Netherlands), A. ArRajehi, T. Baker (United Kingdom), L. Bastos (Portugal), M. Becker (Germany), R. Bingley, C. Bruyninx (Belgium), L. Combrinck (South Africa), J. Dávila (Spain), K. Feigl (France), J. LaBrecque (USA), S. Mahmoud, T., Mourabit (Morocco), J.M. Nocquet (France), M. Pearlman (USA), R. Reilinger (USA), F. Rocca (Italy), W. Spakman (Netherlands), S. Stein (USA), S. Tatevian (Russia), K. Yelles (Algeria), S. Zerbini (Italy). 

Representative of Commission 1: Alessandro Caporali
Representative of Commission 3: Tonie van Dam 

Terms of reference


The evolution of geodetic techniques in the past decade, with unprecedented achievements in the precise detection and monitoring of 3D movements at the millimeter level has opened new prospects for the study of Earth kinematics and hence dynamics. However, those achievements also raised new issues that have to be properly taken into account in the processing and analysis of the data, demanding a careful inter-disciplinary approach. 

Areas in Europe, primarily in the broad collision zone between Europe, Africa and Arabia, provide natural laboratories to study crucial and poorly understood geodynamic processes. These have been systematically monitored in the last decade by different research groups using a variety of space geodetic and other techniques. However, in general data analysis has been done from the perspective of one discipline and processing procedures have not always followed a standard approach.

The existence of these geodata, never completely explored, justifies a new insight by using a really integrated approach that combines data from different observational techniques and input from other disciplines in the Earth Sciences. This should lead to the development of interdisciplinary work in the integration of space and terrestrial techniques for the study of the Eurasian/African/Arabian plate boundary deformation zone, and adjacent areas, and contribute to the establishment of a European Velocity Field.

With that purpose it is important to promote stronger international cooperation between Earth-Scientists interested in the study of that plate boundary zone. Towards that goal the WEGENER project aims to: 

· Actively encourage the cooperation of all geoscientists Eurasian/African/Arabian plate boundary deformation zone, by promoting the exploitation of synergies; 

· Be a reference group for the integration of the most advanced geodetic and geophysical techniques by developing the adequate methodologies for a correct data integration and interpretation;

· Act as a forum for discussion and scientific support for geoscientists from all over the world interested in unraveling the kinematics and mechanics of the Eurasian/African/Arabian plate boundary deformation zone;

· Promote the use of standard procedures for geodetic data, in particular GPS data, quality evaluation and processing.

The need to involve different research areas demands for collaboration with different IAG Commissions and in particular with Commission 1 and Commission 3. Commission 1 is responsible for regional and global reference frames, for the coordination of space techniques and for satellite dynamics. WEGENER can contribute significantly to each one of these areas and, in particular, to regional and global reference frames by making available, in its study area, quality-tested regional data sets acquired with different space and terrestrial techniques, as well as relevant quality-tested solutions. Additionally WEGENER can contribute by carrying out studies, already being developed by WEGENER member groups, on the definition of effective integrated observational strategies. Commission 3, is responsible for earth rotation and geodynamics. WEGENER will provide its main contribution in the field of geodynamics by studying, regionally, both short and long-term crustal motions.


Objectives

The primary goals of the WEGENER project are: 

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

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

· Define effective integrated observational strategies for these techniques to reliably identify and monitor crustal movements and gravity field variations over all time-scales;

· Facilitate and stimulate the integrated exploitation of data from different techniques in the analysis and interpretation of geoprocesses;

· Organize periodic meetings with special emphasis on interdisciplinary research and interpretation and modeling issues;

· Reinforce cooperation with African and Arabian countries and colleagues, which can both contribute to understanding the kinematics and dynamics of the Eurasian/African/Arabian plate boundary zone and promote the growth of such research in these countries.

Activities
· A GEO Data and Analysis Center (GEODAC) has been established at the University of Porto (http://geodac.fc.up.pt). The main objective of GEODAC is to provide a platform to the whole interested scientific community for European GPS and geo-data data archiving/linking, reprocessing of old data series in a unique reference frame, and an open data bank which will include, when available, environmental parameter series. GEODAC is promoting the use of state-of-the-art methodologies and latest results/solutions by supporting the scientific community when requested. GEODAC already contains most of the functions that were planned to be implemented. Examples are the computation of atmospheric loading corrections for stations that are not provided by the IERS Special Bureau for Loading, and realistic error bars for the trends in continuous GPS data analysis. At present, GEODAC is processing data of the GPS stations of the Iberian area. GPS data from episodic campaigns performed in Iberia, Italy and Morocco are already stored and available for access. Log utilities to describe the properties of the GPS stations according to the IGS template were implemented. A forum where the GEODAC users can post questions and suggestions was also created. A link to other geodata sources, namely NEIC (National Earthquake Information Center) was already established. Additionally, GEODAC can support teams that do not have powerful processing capabilities. In spring 2007, a large proposal entitled PLEGG (Platform for European GNSS Geo-products) was submitted to the EU to respond to the call FP7-INFRASTRUCTURES-2007-1. This project aims at the integration of existing European initiatives, experiences and know-how by implementing a coordinated single e-infrastructure for an easy access of a wide user community of European researchers to high quality GNSS data, products and services. The proposal was submitted by a team of 13 European groups, 11 of which are actively involved in WEGENER since many years. The proposal coordinator is the University of Porto (Portugal).

· Standards for GPS networks establishment, data acquisition and guidelines for data processing and reliability checks have been defined;

· Strategies for a full exploitation of different geodata (GPS, gravimetry, seismic, etc.) have been defined;
· Every two years General Assemblies are organized to serve as a high-level international forum, in which scientists from all over the world can discuss multidisciplinary interpretation of geodynamics, and strengthen the collaboration between Countries. The last conference, hosted by Géosciences Azur, CNRS-University of Nice, took place on September 4-7, 2006, in Nice (France). The next conference will take place in Darmstadt (Germany) at the Conference Center of the Darmstadt University of Technology, on September 15-18, 2008 and it will be hosted by the Institut für Physikalische Geodäsie, of the Technische Universität Darmstadt.
To keep close contacts among the Directing Board members and to coordinate the activities, teleconferences are being held regularly. 
� GGP = Global Geodynamics Project





