Site Stability
Session Summary

Session Chair: Mike Pearlman
Mike Pearlman reiterated the need for accurate station ground surveys for both accurate ranging (target distances and eccentricities) and inter-technique vectors (reference systems). He started the session off by asking the following questions:

When was your last station survey done? By whom? 

How was it documented? Where?

Was anything special about the technique?
What kind of monumentation do you use?

How good do you think your survey is? How do you know?

What are your future survey plans? How often do you redo your survey?

Do you routinely monitor your system calibration for consistency? 

Zuheir Altamimi outlined the current status of the intertechnique ground surveys at colocated sites. There are still missing ties at some of the colocated sites; some existing ties are below standard (1 cm). There are also sites that have not been resurveyed after significant earthquakes. He reminded us that care also needs to be taken to accommodate co-seismic effects. These issues show up as discrepancies between the terrestrial and space geodesy in his multi-technique solutions for the ITRF. Most of the GPS systems at the SLR stations show jumps in their time series, as do a few of the SLR stations themselves. The dearth of intertechnique ties makes it very difficult to resolve these events. The ITRF scale suffers from poor SLR and VLBI global distributions and colocations. There are also very few SLR colocations with DORIS. The networks need to implement a regular program of resurvey to strengthen the intertechnique ties. 

John Luck reviewed the survey program at the Australian sites. A network of “very strong”, well distributed calibration piers serve as the local ground network; these are resurveyed every 2 years by Geoscience Australia. The piers are mounted in bedrock. The surveys are done with great care and are taken very seriously. 

Ludwig Combrinck described the techniques used for the ground surveys at Hartebeesthoek. Their program includes an outer network, an intermediate network, and an inner network about the station. The piers are steel reinforced concrete pillars to a depth of 2 meters below the surface. Bedrock is not accessible. A series of local surveys have been conducted through the years by different groups with some differences in the cm range. The largest discrepancies are with the VLBI.  The last local survey, carried out in 2003 by an IGN/JPL/CDSM team, is within a few mm of the ITRF eccentricities.  
Pippo Bianco reported that they have an extensive network around the Matera site that they re-measure every 2 years with people trained at the site and dedicated equipment. The pillars are fastened to bedrock. The most recent survey included 17 markers and 482 measurements. He also described the extensive survey technique used for the VLBI antenna.
The local survey at Wettzell, which defines the local ties, uses about 40 markers covered by more than thousand measurements of direction, distance and precise leveling. The footprint network, consisting of 4 GPS receivers, encompasses a larger area to verify the regional stability. The internal accuracy of the local survey is about 0.2 mm. GPS observations are used to transform the local survey to geocentric coordinates, giving approximately 5 mm accuracy in height and a few mm laterally. Local survey results for both Wettzell and TIGO are available in SINEX format. 
Kazimirs Lapushka reported on the survey history at the Riga site. Three surveys over the past 12 years show that the intersite vector between the SLR and the GPS are stable to within 1-2 mm. 
Scott Wetzel presented some details on the survey techniques used at the NASA stations and the most recent surveys at each. All sites have several concrete survey piers for calibration. Surveys include the closeout survey at Maui and the post earthquake measurement in Arequipa. Most of the stations have been resurveyed during the last 3 years, but MLRS has not been resurveyed since 1993.  Upcoming surveys include the TLRS-4 survey at Maui and the TLRS-3 reinitialization survey in Arequipa.

Graham Appleby reviewed the site survey history at Herstmonceux. Three extensive surveys conducted over the local network by the UK Ordinance Survey between 1983 and 1991 showed very stable calibration target distances. The 1991 survey established the vector from SLR to the (new) HERS GPS marker. More recent surveys by students indicate a discrepancy of several mm to a cm in some of the calibration targets which needs to investigated, but confirm the SLR-HERS vector at the mm-level. A plot of station height since 1993 derived from SLR analysis showed 2 cm variations in a nearly annual pattern, posing the question of whether these variations are issues of site stability or geocenter motion. 

