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Motivation: Cooperation IfE with GI/KMS/DNSC

Fig. 7: The absolute gravity sites occupied by JILAg-3 and FG5-220 
within the Danish-German cooperation since 1986





Measuring Offset between JILAg-3 and FG5-101

Das Deutsche Schweregrundnetz 1994 (DSGN94): 
W. Torge, R. Falk, A. Franke, E. Reinhart, B. Richter, M. Sommer, 
H. Wilmes 1999



Measuring Offset between JILAg-3 and FG5-220



Fig. 5: Absolute gravity determinations with JILAg-3 and FG5-220 at stations 
Hannover (HAN103, trend -0.012 ±0.001 μm/s² per year) and Clausthal (CLA522, 
trend -0.001 ±0.002 μm/s² per year). An instrumental offset of −0.09 μm/s² (±0.01 
μm/s²) was applied to the JILAg-3 results.



Fig. 6: Groundwater table at the gravimetry laboratory in Hannover and absolute 
gravity determinations with FG5-220 since 2003. The transfer function from gravity to 
groundwater change, with the linear coefficient 0.17 μm/s² per m, has been applied to 
the absolute gravity determinations to convert the g-values to groundwater readings.



JILAg-3 in the International Gravimetry Comparisons





• JILAg-3 was well embedded in the international absolute gravity definition. 

• A larger discrepancy to other instrument groups did not really become 
obvious. 

• But a bias to the international standard, here defined as the average of all 
participating gravimeters at BIPM, of up to +0.05 μm/s² can not be 
excluded. 

• From the ICAG94 and ICAG97 comparisons, a measurement offset of 
+0.09 μm/s² becomes visible when just comparing JILAg-3 with FG5-101. 

• The offset correction for JILAg-3 has mainly to be considered as a bias 
with respect to the FG5-220 and the FG5-101 gravimeters. 

• Interpreting the results of the international comparisons in Sèvres with 
respect to the instrument groups, a systematic error, inherent in the 
instrumental design of the JILAg or FG5 gravimeters, does not exist or is 
within the 0.02 μm/s² level. 

Conclusions:



FG5-220 in the International Gravimetry Comparisons



• 3 Denmark stations: average gravity decrease of 0.07 μm/s² during 17 years. 

• Interpreting this as a secular land uplift signal, the gravity rate of −0.004 μm/s² per 
year implies an possible uplift rate of 2 mm per year. 

• The good agreement between the two determinations on the Faeroe Islands 
reveals a stable situation for that location for the period 1987 to 2004. 



Conclusion :

The accuracy of long-term time series of absolute gravimetric measurements 
depends, among others, on possible instrumental offsets between present and 
future developments. 

That should be controlled carefully by performing gravity determinations at 
common national and international reference stations with the available state-of-
the-art gravimeters. 

This creates time histories for the stations and might reveal biases caused by 
different instrumental designs and technological developments. 

From the German point of view, especially the station Bad Homburg is an 
appropriate site. It is equipped with continuous GPS and superconducting 
gravimetry. 


