
High-Level Data Processing
Facility for ESA‘s GOCE Gravity

Mission
Radboud Koop1 Thomas Gruber2, Reiner Rummel2

1Netherlands Institute for Space Research (SRON), Utrecht, The Netherlands
2Institute of Astronomical and Physical Geodesy, Technical University Munich

European Geophysical Union, General Assembly, Vienna, 3.-7. April 2006 



iapgEGU General Assembly, Vienna, 3.-7.4.2006

Goals of GOCE Mission

GOCE

GRACE

From ESA-Study: 
„Scientific Objectives
for Future Geopotential 
Missions“
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• Launch: February 2007
• Predicted Performance = Processing Goals

GOCE Overview
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GOCE:GOCE: GGravity and Steady-State Ocean CCirculation EExplorer: First 
ESA Earth Explorer Core Mission

• Main Sensors: 3 Axis Gravity-Gradiometer SGG & GPS receiver
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GOCE Ground Segment
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All ground system elements
are close to completion !

High-Level Processing Facility =
Science Data Processsing System
• L1 to L2 processing (gravity Fields & orbits)
• Continuous quick-look gravity field performance 

analysis
• Developed and operated by EGG-C 

Payload Data System
• L0 to L1 processing
• Corrected & calibrated 

instrument data time series

Calibration and Monitoring
• Continuous instrument performance 

and calibration parameter analysis
• Initiating instrument calibration
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Science Data Processing System

Central Processing Facility
Rolling Archive, De- and Encoding, XML, Aux. Data Archive, Data Distribution

6000 Gravity Modeling
Time-wise Approach
Quick-Look and Precise Solutions:
•SST: Energy Conservation
•SGG: Semi-Anal. & Normal Equations
•Combination by Normal Equations

7000 Gravity Modeling
Space-wise Approach
•SST: Energy Conservation
•SGG: Wiener Filtering
•Combination by fast Collocation

5000 Gravity Modeling 
Direct Approach
•SST: Orbit Perturbation
•SSG: Normal Equations
•Combination by Normal Equations

3000 Scientific Pre-Processing
and External Calibration

•Gradiometer External Calibration
•Corrections for Temporal Gravity
•Data Screening and Data Gaps

4000 Orbit Determination
(kinematic and reduced dynamic)
•Rapid Science Orbits
•Precise Science Orbits

8000 Product Validation and Selection of Final Products
•QL-Validation of Gravity Models
•Precise Validation of Gravity Field Model and Orbits

Long Term Archive Calibration and  Monitoring  Facility Payload Data System
External Data:
•IGS
•ILRS
•others

•IERS
•ECMWF

See presentation by 
Bruinsma et al

See presentation by
Pail et al

See poster by 
Reguzzoni, Tselfes
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Space-Wise Approach

GOCE Structural Model 
at ESTEC (June 2004)
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• recover the lost signal due to the Wiener filtering 

(especially in the low frequencies)
• correct the along-track data in order to take into 

account the misalignment between GRF and 
LORF

Final model



iapgEGU General Assembly, Vienna, 3.-7.4.2006

Test Result

Sea Surface Topography Solutions (d/o 60) 

EGM96

EIGEN-GRACE02S GOCE Test Model
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GOCE Level 2 Products
Identifier Description
EGG_NOM_2 • Externally calibrated and corrected gravity gradients in GRF (2 weeks 

latency)
• Corrections to gravity gradients for temporal gravity variations
• Flags for outliers, fill-in gravity gradients for data gaps with flags
• Statistical information

EGG_TRF_2 • Externally calibrated gravity gradients in Earth fixed reference frame 
including error estimates for transformed gradients

• Transformation parameters to Earth fixed reference frame
SST_PSO_2 • GOCE precise science orbits final product

• Quality report for precise orbits
EGM_GOC_2 • Final GOCE  Earth gravity field model as spherical harmonic series 

including error estimates. Target: 1-2 cm / 1 mGal up to degree and 
order 200 corresponding to 100 km spatial resolution. 

• Variance-covariance matrix of final GOCE Earth gravity field model
• Grids of geoid heights, gravity anomalies and geoid slopes computed 

from final GOCE Earth gravity field model including propagated error 
estimates

• Quality report for final GOCE gravity field model
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Summary High-Level Processing Facility

GOCE Structural Model 
at ESTEC (June 2004)

Processing system development close to 
finalization.
Integration at operational sites ongoing.
First test sequence successfully completed 
end of 2005. 
Complete end-to-end test of operational 
version from May to October 2006 based on 
2 months of realistic simulated GOCE data 
(gradiometry, GPS and supporting 
instruments)


