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Sophisticated post-processing of GRACE data have made possible the detection of the time-variable gravity field signature of great earthquakes, ” ReS L ItS

opening the way to gravitational seismology. The latter method can provide relevant information about the co- and post-seismic phase, in

oarticular in the case of epicentres located in the ocean. However, the range of earthquakes observable by GRACE is limited by the spatial| |® Orders of magnitude of the signal Recovered earthquake signal (= recovered field - error-free
resolution and error of the recovered gravity solutions. Until now, only earthquakes with magnitude > 8.3 have been detected with GRACE data. static field - mea“(AOH'S'DEA"” up to d/o 140, sol.120
Here, we investigate and quantify via closed-loop simulations how the envisioned NGGM could extend the range of observable earthquakes. Earthq”ake gra"'ty S'g“a' ”p to d/° 180 14.05.2000 | R
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pl T | ASTHENDSPHERE . The signal within a spherical cap centred on the epicentre is decomposed into a finite sum of Slepian functions associated with their
o oL | P e _ respective amplitude time series of 156 points. We then assume that the spatial and temporal pattern of the earthquake gravity signature is
-‘ I D - known, and we fit this pattern to the synthetic gravity data by estimating a scaling factor and its uncertainity.
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. Example. M=7, inland, normal, deep, perpendicular, end, 1018 Pa.s
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- Bender-type constellation (2 pairs of satellites) _ , , _ o , o
. _ Obs = (VVg — V'V4). exp the AOHIS signal is co-estimated by fitting a trend and annual and semi-annual oscillations.
- Inter-satellite range = 100 km |
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S = Statistics Example: M=7.75, inland, normal, deep, perpendicular, end, 108 Pa.s
/ | For each earthquake scenario we estimate the scaling factor and its uncertainty.
LA | () — 1| NORMALIZED SCALING FACTOR. It should follow a normal
N N . . A= | distribution with zero mean and unitary standard deviation.
i | ] Gravity field recovery
- Includes accelerometer and laser
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e Statistics about the detectability of earthquakes have been computed based on the results of closed-loop simulations (y)-1|<1 99.3 100 100 | 99 100 | 100 | 98.6 (r-1l<1 83, o | 993
. . cp ey : : . -11< 0.5 70.4 85.2 95.9
e M=7 earthquakes can be distinguished from the NGGM errors. The possibility to reduce the unmodelled time-variable gravity (y)-1|< 0.5 97.3 96.9 99 | 969 | 100 | 991 | 917 Eyi o s — —
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field by considering 3 or 7-day solutions should be further investigated ()-1]<0.1 3c g 91 9 | 677 | 573 | 713 | 731 | 472
e Difficulties in modelling the time-dependent background model (AOHIS) make only M=7.5/8 earthquakes detectable. A

better modelling/separation of the other geophysical signal is required.
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