
Thank you for your valuable comments; we appreciate your insightful feedback. Here are the 
responses:

RC2: 'Comment on essd-2023-72', Anonymous Referee #2, 20 Nov 2023
The Astronomical Institute, University of Bern is processing the GRACE/GRACE-FO data for 
many years and generates GRACE/GRACE-FO based temporal gravity field solutions and orbit 
products. Recently, AIUB published a new release of its gravity field time series called AIUB-
G3P. This paper now describes the processing strategy for this new release, especially compared 
to that for the previous release AIUB-RL02. I appreciate this paper since it gives important hints 
and background information about AIUB’s new gravity field product. Nevertheless, I’m not 
satisfied with some items, especially in the evaluation part, see my comments below. Therefore, I 
vote for major revision.

I have the following specific comments:

P6L3: You write: “Our new strategy for AIUB-RL03 is inspecting the GRACE L1B data product 
itself, and whenever we find out an outlier, we throw out the epoch of the outlier …” My 
recommendation: You should mention already here in this sentence in which kind of data you are 
looking for outliers. I suggest to write “Our new strategy for AIUB-RL03 is inspecting the 
GRACE L1B data product itself (KBR1B and ACC1B), and whenever we find out an outlier, we 
throw out the epoch of the outlier …”

The paragraph was revised:

For AIUB-G3P, a novel screening strategy has been developed. This approach involves 
scrutinizing the GRACE L1B data product, specifically KBR1B and ACC1B. When an outlier is 
identified in the daily KBR1B and ACC1B, the corresponding day is flagged. Subsequently, the 
epoch of the outlier is excluded using monthly session tables in the Bernese software.

The AIUB GRACE gravity field solutions are constructed by estimating orbital parameters for 
each 24-hour arc. The epochs of these daily arcs are recorded in the session tables. In the 
presence of an outlier, the affected epoch is removed, leading to the segmentation of the daily 
arc. New orbital parameters are then estimated for the revised arcs. As a result, while the general 
AIUB monthly gravity solution is typically based on daily arcs, months with outliers in the 
instrument exhibit shorter arcs in the monthly gravity solution.

P7L20: I suggest modification of this wording “a much looser outlier threshold”  into  “a much 
larger outlier threshold”

It was changed accordingly.

P8L1: Please correct: “3 shows” into “Figure 3 shows”

It was changed accordingly.

P10L4 and Figure 4: Your write “Then by plotting and 5 comparing the n gravity field solutions 
in terms of difference degree amplitudes of geoid heights …”.  Please add here that you compare 
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with the monthly gravity field solutions ISTG-GRACE2018 and explain why you have chosen 
this TU Graz model for this comparison.

This paragraph was added:

To compute the difference degree amplitudes, selecting a reference gravity field solution is 
crucial. In this context, our choice is the monthly gravity field solutions produced by the Institute 
of Geodesy at Graz University of Technology, ITSG-GRACE2018. This decision is motivated by 
the intention to benchmark our solution against a high-quality GRACE gravity solution. 
Furthermore, our solution closely aligns with ITSG-GRACE2018 in terms of input observations, 
background models, and processing strategies. The deliberate use of a monthly model takes into 
account the varying quality of GRACE solutions from month to month, especially towards the 
end of the GRACE mission.

Please add the corresponding plot for Iteration 1 in figure 4.

Plot for iteration 1 in figure 4 was added.

P13L1-3 and Figure 6:   Yes, noise reduction of AIUB-G3P compared to AIUB-RL02 is obvious. 
But I do not really understand the “mean model”. You state this model is simply the average of 
monthly gravity field solutions of several processing centres and you refer to Peter et al. 2022. 
But I’m sorry, I cannot find a description of such an average model in this paper. Or do you mean 
COST-G combined models? Please specify and explain also why you chose the "mean model”.

This paragraph was added and the reference to Peter et al. 2022 was eliminated.

To maintain consistency, all comparisons in this section are referenced to a 'mean model'. The 
'mean model' was computed by averaging monthly gravity field solutions from the Center for 
Space Research at the University of Texas, Austin (CSR Release 06), the German Research 
Centre for Geosciences (GFZ Release 06), the Centre National d'Etudes Spatiales/Groupe de 
Recherche de Ge\'ode\'sie Spatiale (CNES\_GRGS\_RL04) and the Institute of Geodesy at Graz 
University of Technology (ITSG-Grace2018) for the time period 2004-2017. 

P14L5 and Figure 7: “Figure 7 shows 5 the noise over the ocean”: Please describe in detail what 
you mean with “noise” resp. with “Weighted STD over the oceans”, please specify what you 
computed. Please explain furthermore, why you did this computation over the oceans and not 
over land.

This paragraph was changed into:

One approach for evaluating GRACE gravity monthly solutions involves calculating the standard 
deviation (STD) of variability over the oceans, where hydrological signals are not expected. The 
discrepancies between the monthly solution and the 'mean model' are assessed on a grid with a 
cell size of 3 degrees, corresponding to a spherical harmonic expansion up to degree and order 
60. Secular and seasonal variations are fitted to all grid cells and subtracted to eliminate long-
periodic signals of oceanic origin. The grid cells are weighted by the cosine of the latitude to 



account for their different sizes, and the standard deviation over all ocean cells is computed. To 
prevent contamination from continental signals, the shoreline is shifted by three grid cells 
(equivalent to 9 degrees) into the oceans. Figure 7 shows the standard deviations computed in 
this way for AIUB-RL02 and AIUB-G3P GRACE gravity field solutions. 

P14L8 and Figure 8: “Figure 8 shows the RMS over the years spatially”: Please describe also 
here what you computed. The caption of figure 8 also unclear for me: What are “RMS 
anomalies”? Has is something to do with gravity anomaly? In contrast, the color bar is indicated 
with “Temporal RMS in geoid height”. What is “temporal RMS”?

Figure 8 has been excluded as its inclusion did not contribute any substantial content to the 
paper.

P15L3-6: The content of these sentences has already been explained previously in section 2

This paragraph was changed into:

As mentioned in Section 2, two significant changes in the processing chain have contributed to the 
improvement of AIUB-G3P:

Accelerometer parameterization: In AIUB-RL02, only the diagonal elements of the scale factor matrix 
were calculated for each accelerometer in each arc. In AIUB-G3P, the full scale factor matrix was 
computed for each accelerometer in each arc, aligning with the recommendations by \cite{klinger2016}.

Updating AOD release: The Atmospheric and Oceanic Dealiasing (AOD) release was updated from RL05 
to RL06.

The impact of these two changes is assessed in Figure 8 for the years 2016-2017, a period during which 
the quality of GRACE observations was degraded.

P15L7-14 and Figure 9: Please describe also here what you mean with “noise over the oceans”. I 
suppose this is the same functional as for figure 7.

The caption was changed into:

Weighted STD over the oceans for 2016 months where AIUB-RL02 are available.

P17L3ff and figure 11:  This evaluation part is nice, but it’s about gravity field solutions from 
JPL and TUG and has therefore no relation to the topic of your paper. Please remove this part.

Figure 11 was moved to the Appendix A.

  


