Views of GGP on GGOS

Cooments for the GGOS Retreat, February 19-21, 2006.

1. GGOS QUESTIONS

On behalf of GGOS, H.-P. Plag recently made several suggestions GGP concerning the possibility of new services in gravity. Part of the proposal is that GGOS is moving to adopt the standards of GEO, indicating that any member groups of GGOS will also be expected to adopt GEO organization and conventions.

GGOS has requested a response from GGP (because essentially we are an IAG gravity service) on its role within GGOS and opinion on aspects of future GGOS operations. The following responses are from the GGP Directorate (Crossley, Hinderer).

2. GGP RESPONSES

1. With respect to the role of GGP

(a) What is the role the GGP should and want to play in the GGOS family?

· GGP has always considered itself a practical users group concerned with the day-to-day operation of SGs and the questions that arise from the exchange of SG data.  GGP’s role would initially be to make its data available to GGOS through the ICET/ISDC (GFZ) data portal. Thus we  recognize that GGP will become part of the larger GGOS umbrella organization for gravity and geodetic data, but it remains to be seen what else GGP might contribute to GGOS projects.


(b) What individual outside relations does the GGP want to continue independently of GGOS? 

· GGP is a joint project within Commissions 2 and 3 of IAG; we have no formal relationships with other organizations. Nevertheless, GGP data is also being prepared by GFZ for the IRIS seismic database in Washington, USA and we anticipate that this collaboration will continue.

(c) Would the GGP be ready to implement and adhere to standards agreed upon in GGOS, both as a reaction of internal decisions and outside requirements? 

· This would depend somewhat on what those outside requirements might be. In general GGP is happy with its own internal standards of data reporting, as they seem appropriate for the SG data that is our main concern. In addition, GGP holds Workshops and Business Meetings to advance the science of gravimetry and to discuss issues related to data exchange. Any future arrangements with GGOS should allow these activities to continue and permit GGP a decision-making in role should there be any substantial changes.

(d) What does GGP expect from GGOS, and, in particular, what new functions would GGP like GGOS to fill? 

· GGP is concerned about the current inadequate archiving and accessibility of absolute gravity data at SG sites, and would ideally like to incorporate such data in the GGP database. Along similar lines, the inter-comparison of absolute and relative gravimeters is of continuing importance to our operations, and we would like to move ahead on this topic. Additionally it is becoming increasingly important for GGP stations to be equipped with precise positioning techniques such as DORIS, GPS, VLBI or laser ranging. If all our stations could be equipped with GPS for example, then a global solution including our GGP stations would be very helpful (similar to what IGS does for their stations). Perhaps these are goals that GGOS can help us achieve.

(e) Where does GGP see the added value of GGOS as a family? 

· The benefit of belonging to GGOS for GGP is that our SG data used and valued by a wider community. This is the same advantage we have seen with the project to distribute our data to the seismic community through IRIS.


2. With respect to the GGOS 2020 Strategy process: 

(a) Does GGP agree with the organizational structure of GGOS as proposed in Chapter 9 (lead author Gerhard Beutler) of the Reference document or does GGP have comments and suggestions for improvements? 

· This is a lengthy document that does not seem to have a large impact on GGP. It is difficult to take up detailed questions without more time to discuss the issues directly.

(b) What are your/GGP thoughts and comments concerning the technical components of GGOS as proposed in Chapter 8 (lead author: Markus Rothacher)? 

· GGP is the internationally recognized organization for recording and archiving time-varying ground-based gravity data. As such, we complement satellite surveys such as GRACE.

(c) To which of these components would the GGP contribute?

· We contribute to any component that involves ground-based time-varying gravity, or interaction between relative and absolute gravimetry.

 
(d) Does GGP find itself appropriately represented and described in the document? 

· GGP is not necessarily seeking a wider role for itself within GGOS. It seems sufficient at this time to have a single representative  who interacts with GGOS, but a larger role might be appropriate in future.


3. With respect to standardization and the GGOS data portal:

 (a) What would be the appropriate level of standardization needed for a GGOS portal? 

· As GGP data is currently archived through ICET and the ISDC (under the control of GFZ in Potsdam), questions of the GGP data distribution need to be discussed with their involvement. In general, the easiest approach is simply to link the various GGOS databases through a centralized portal, but otherwise do not physically move the location of existing databases.

 
(b) The data of all services should be linked through a common portal? 

· As stated above, this is not a problem - unless exclusivity becomes an issue.


(c) Only meta-data should be made available at the GGOS portal? 

· Our limited use of meta-data suggests that it should always be stored with the actual data. But perhaps copies of meta-data files could be kept with GGOS.

(d) Would GGP as a service be ready to comply to GGOS meta-data standards to be delivered by the service with each product? 

· Again this depends on what GGOS is willing to adopt as meta-data standards for SH type relative gravity data. In this respect, GGP/ ICET / GFZ would need to be involved to determine what is appropriate based on our past experience. GGP remains open  to the needs and expectations of the wider community of GGOS.

 (e) Should there be a common layout of web-pages for all the services contributing to GGOS? 

· This could be done if the template were fairly general and yet kept simple as a front end to existing services. There seems to be no advantage to duplicating complex websites that already exist for each kind of data. 


3. FURTHER QUESTIONS ON GRAVITY MONITORING

H.-P. Plag adds the following for comments.

I also intend to make a proposal with respect to absolute gravity measurements. As I mentioned to you, we have now results showing that a global network of collocated abs. grav. and space-geodetic sites has the potential of constraining the origin of the geometric

 reference frame to the geocenter. Therefore, such a network should be part of the future GGOS.

 I have been discussing with a few colleagues the question of episodic versus permanent absolute gravity measurements. As a result of these discussions, I think the following:

 (1) Of course, the individual abs. grav. observations would have a lower accuracy than superconducting, but it would have a much greater long-term stability.

 (2) The operation of the permanent abs. grav. would be simpler then that of the superconducting.

 (3) Permanent abs. grav. could well turn out to be the most economic solution.

 (4) Of course, the luxury solution would be to run permanent abs. grav. and superconducting in parallel.

Any comments on this from GGP?

· It is perhaps difficult for those people who make only AG measurements to fully appreciate how useful a continuous SG record can be in understanding the long-term, secular, changes at a station. It is not a question of naively assuming one instrument is superior, nor even that an SG is best for short periods and the AG is best for long periods. For installations of the highest quality, both instruments are essential, and this is obvious to those groups who have purchased them. This is indeed your luxury solution (4), but anything less is insufficient for the new generation of geodesy problems.

· Consider the following:

a) episodic AG measurements are rarely done at stations more than a few times a year; if such observations happen during unusual local atmospheric or hydrological conditions, that are not easily accounted for. Seasonal effects are therefore almost impossible to measure this way.

b) AGs are not suited to continuous measurement (although some long data sets do exist)

c) if one makes AG measurements at equal intervals at a station, aliasing is unavoidable. Sampling at random times is probably logistically inconvenient unless the instrument is dedicated to only one or two sites

d) each AG measurement has a formal uncertainty of about 1-3 microgal (depending on instrument, site and measurement technique), which is of the same size as environmental effects

e) there is no way to assess whether an AG meter has suffered a small offset from a previous measurement except when AG instruments are compared against each other (which is rare)

f) standard corrections to AG measurements can account for tides, local pressure, and polar motion, but the gravity effect of hydrology is difficult to assess  from measurements of (say) groundwater, even if this was available

· On the other hand:

a) SG measurements are, for the most part, free of offsets and usually very reliable (from a well maintained instrument); the SG calibration is stable to 0.1% or better.

b) SG drift is for most instruments very small and well approximated by an exponential or linear function - this is known from numerous comparisons between AGs and SGs.

c) frequent (several times per year) AG measurements (each of 2-5 days) are routinely done at a most GGP sites to check for offsets in either instrument and for SG calibration

d) once SG drift is established for a particular instrument and site, the long term SG measurements are equally as useful as the AG measurements in establishing secular changes, and both are necessary to determine which (if either) of the two instruments is misbehaving

e) even at well monitored sites (e.g. Strasbourg, where gravity is steadily increasing) the causes of secular change is yet to be identified, but at least the trend is confirmed by two highly complementary instruments. At many sites worldwide, AG measurements obviously do yield a trend after many years of measurement, but individual readings can have large excursions without any known cause. 

f) to attempt constraints on the geocentric motion from surface gravity will require a very high quality network of instruments. If such a project were to get serious funding, it might be possible to order a large number of SGs at a reasonable price.

· Thus we are of the opinion that episodic AG measurements alone are not enough to yield accurate secular changes in gravity. This applies to tectonic motions, sea level changes, and other long period phenomena. The presence of a continuous reference SG removes most of the uncertainty in the AG measurements. The most effective strategy is the have SGs running at fiducial stations that are visited several times a year by shared AGs.



