MORE RESULTS ON HIGH-RESOLUTION ANALYSIS OF GRACE SENSOR DATA
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Precise knowledge of satellite attitude and precise pointing of the w S AR o w© A = The accuracy of current GRACE gravity field results seems to be limited by imperfect correction of satellite
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residuals together with atfitude data indicates that atfitude = o ‘“’Q :L,,I e 1 £ o - - The impact of attitude errors on other observations (e.g., accelerometer data) should be further studied.
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gravity field results, possibly even more than aliasing effects due - (R i“m' 5 P s . Better understanding of attitude effects may help to improve GRACE results, and to achieve better accuracy
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For both GRACE satellites, attitude angles vary w.r.t. the velocity 109 . : = 0 2 109 - 5 - ‘200 . Improved understanding of accelerometer signal components can be obtained using empirical models for
vector (or w.r.t. the line of sight to the other satellite) typically 1 ) : -~ magnetic torquer spikes, twangs, and other satellite-induced effects.
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magnetic torquer rods (MTQ) whereas yaw and roll is controlled Fig. 1: Pitch angle of GRACE A w.r.t. the line of sight Fig. 2: Yaw angle of GRACE A w.r.t. the line of sight

by a combination of thrusters and MTQ torques. Attitude to GRACE B for 15 days, plotted along the to GRACE B for 15 days, plotted along the i X X -
variations influence the K-band ranging (KBR) measurements in OIolNCluEEY e iRt Magnetlc torquer acceleration splkes o8 AR
the order of tens of um. To fully exploit the KBR accuracies, this GRAGE A~ PSO of pch g - A 115,208 O et O ICH M o aroeen | a2 o
effect has to be corrected. A geometric correction is provided in ) o 1 . . o
the KBR1B product. However, any error in this correction will " " Electric currents in the three MTQ rods are controlled using incremental currfent 5
directly impact the quality of KBR and gravity field results. 10 ol B A A S R G ) steps once per second. Simultaneously with the current steps, small acceleration Y oo
spikes up to 20 nm/s? are observed by the GRACE accelerometers. This may be .
3 " ° °° related to small deformations of the rather heavy (0.5 kg) ferromagnetic core of the H
Pitch variations (Fig.1) are dominated by higher harmonics of the : & @ a MTQ rods due to the changing magnetization (Fig 9). The effect is not unexpected i

o1
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Possibly, star camera errors are leading to a periodic

instruments. E 3 g Some progress has been achieved to understand the strong damped oscillations (‘twangs') in the GRACE accelerometer signal (Fig.12).
CRACE A~ - Eath macnet iAo 15,200 oscillation mode in the AOCS. Star camera errors will also be Various twang categories were identified. Some categories occur when the nadir side of the satellite is hit by solar radiation (Fig.13).
X componen 10° propagated to the geometric correction and to the gravity field Other categories are found at distinct locations along the orbit with some correlation with the orientation of the orbital plane towards the
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