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Our numerical investigations show that the suggested ITG-3D-Method, which 

involves a more realistic parameterization of the Earth within a numerically 

and physically improved 3D integration approach, performs better than 

previous methods for computing atmospheric de-aliasing products suited to 

future missions.  

 

 

A large difference was also found between the derived de-aliasing products

from ERA-Interim and IFS data sets suggesting that, apart from an improved

computation approach, the precision of atmospheric data itself represents an

issue which needs more investigations. 

 

 

 

1. From atmospheric parameter to de-aliasing 

product 

2. Radial integration  

3. Scheme of  ITG-3D method  

4. Numerical improvements 

 Gauss-Legendre-Quadrature: 

ITG-3D-Method versus GRACE-AOD1B: 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

IFS versus ERA-Interim (for 2001): 

 

 

 

 

 

 

 

 

 

 

  

 

Impact on a monthly GRACE solution: 

 

 

 

 

 

 

 

  

 

Figures compare the results of the suggested 

improved method (ITG-3D-Method) to the current 

approach of (GRACE-AOD1B) from GFZ, Potsdam. 

Note: the error-curve of Bender  stems from a 

simulation of a Bender-type mission pair equipped 

with a laser interferometer (NG2 Team, 2011). 
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Difference of 6-hourly anomalies, 

GRACE monthly solution on January  2009      

(a product of the Institute of Geodesy and 

Geoinformation (IGG), Bonn University). 

South Pole 

[155,180]qÎ

geoid height [mm] 

1. From atmospheric para

Processing Steps 

In order to reveal long-term and seasonal hydrological 

and oceanographic signals, a careful reduction of 

high-frequency atmospheric mass redistributions from 

the observations of satellite gravimetry missions is 

essential. Yet, in the light of the next generation of 

gravity missions, any  approximations used for this 

reduction may pose a limitation for exploiting the full 

accuracy of time-variable gravity solutions. This study 

explores the possible physical, geometrical and 

numerical improvements of the 3-dimensional (3D)  

integration approach to eliminate the high-frequency 

atmospheric effects from satellite gravimetry 

observations using atmospheric models. New is that 

we apply an improved 3D integration approach (ITG- 

3D-Method) to compute new sets of atmospheric de-

aliasing products, based on data obtained from the 

Integrated Forecast System (IFS) of the European 

Center for Medium Range Weather Forecast 

(ECMWF) and the ERA-Interim reanalysis, covering 

the period of 2001 to 2009.  

Øimpact of input parameters on the computation of atmospheric de-aliasing products  

on 1. January 2001 at 00:00 

Difference of daily anomalies, average of 1. January 2001 

Difference of monthly anomalies, average of January 2001 

geoid height [mm] 

geoid height [mm] 

Ø impact of using different: 

§ input parameters 

§ methods 

§ mean-fields 

within computing atmospheric de-aliasing products 

ØRefining the vertical resolution, by considering 5 

sub-intervals between each model level, for better 

estimation of the radial integration. 

ØImproving the computation of the desired 

atmospheric de-aliasing spherical harmonics by 

using the Gauss-Legendre-Quadrature method 

(GLQ)  in                     
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The differences between the error percentage of an ordinary 2D integration 

and the error percentage of GLQ for synthesizing a pressure field on 

1.January 2001 at 00:00. Replacing the ordinary integration by GLQ 

considerably improves the estimations of the zonal coefficients. 


