




as well as some unavoidable drift in the lower 

frequencies. In order to inspect the data at high 

frequency, a pre-whitening filter with length of 1801 

is used to filter out the coloured noise outside of the 

MBW. The GGT is shown geographically after 

geo-location based on the SST_PSO_2I product and 

filtering. The geophysical features such as Himalaya 

and Andes as well as Antarctica can be clearly seen 

from data inspection alone, see Fig. 4 and 5. This 

shows already that the gradiometer will provide a 

valuable map of the gravity field. According to our 

other studies, the other sensitive components have 

similar behaviour and are consistent with their 

characteristics. 

In order to analyze the measurement more 

quantitatively, the reference values from EGM2008 up 

to degree and order 250 are computed along the orbit, 

and then transformed into the GRF. The same filter is 

applied to both reference values and observed values. 

In Fig. 6, differences are shown with respect to GGT 

values for the {zz} component based on EGM08 up to 

d/o 250. The possible areas of improvement are 

Himalaya, Africa, South America, South East Asia, as 

one can see with naked eyes.  

The magnitude of the trace is an important index of 

the performance of the gradiometer. The trace for 

ascending passes are filtered and plotted in Fig. 7. The 

trace is roughly homogeneous globally. There is no 

obvious dependence on latitude (see left side). Some 

distortions are found over the magnetic poles for 

ascending passes. This is due to anomalies in the {yy} 

component. The standard deviation (std) of ascending 

passes is 14.73mE, slightly larger than the 

requirement (11mE). The trace for descending passes 

Figure 5 Observed Vzz in Antarctica 

 
Figure 6 Vzz Observed minus computed 

 

Figure 7 Trace for ascending passes 



is similar to that for ascending passes in our other 

studies, except for no distortions at the magnetic 

poles. 

4. Open questions 

Open questions are not only the slightly higher noise 

level in {zz}, but also some anomalies in {yy} for 

ascending passes; somehow correlated with the 

magnetic South and North poles, see Fig. 8. There 

could be a relationship to attitude control. 

5. Conclusions and outlooks 

The three diagonal components are excellent, except 

for a slight degradation of {zz}. Due to its high signal 

content, this component remains however very 

valuable for spherical harmonic analysis. 

The noise of the gradiometer is globally homogeneous, 

except that there are some anomalies in {yy} in the 

area close to magnetic poles for the ascending passes. 

With an appropriate outlier detection algorithm, these 

observations can easily be eliminated. From our study, 

we can conclude that the performance of the 

gradiometer is very high. A gravity field model with 

high resolution and accuracy can certainly be 

obtained. 

 

Acknowledgements 

Many thanks to the Institute for Advanced Study of 

Technical University Munich and the Institute of 

Geodesy and Geophysics, Chinese Academy of 

Sciences for their supports. 

 

 

References 

 

 

 

Rummel R., Müller J., Oberndorfer H., Sneeuw N. 

(1999) Satellite Gravity Gradiometry with  GOCE. 

Raizner C. (2007) GOCE data and gravity field 

model filter comparison, Studienarbeit im 

Studiengang, Geodäsie und Geoinformatik an der 

Universität Stuttgart. 

Koop R. (1993) Global gravity field modeling using 

satellite gravity gradiometry, Nederlandse 

Commissie voor Geodesie, Delft, The Netherlands. 

Level 2 Algorithm Specification (2009), GOCE 

High Level Processing Facility. 

Goce Standards (2009), GOCE High Level 

Processing Facility. 

 

 

Figure 8 Anomalous observations in {yy} 




