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ORBITS Static gravity field recovered

over 28-day periods

Maximum spherical harmonic
degree and order 140

The true error is mainly due to The comparison between the degree-
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""’“""”""'”"”"" the assumption that the gravity

field is static over the 28-day
periods, but for frequencies
larger than 0.02 Hz.

RMS of the true error and of the
geophysical signals does not provide
an accurarte assessment of the spatial
resolution of the gravity mission.




A
soren [ Thalesalens

DI MILANO G I S a Thales / Leonardo company pace

EARTHQUAKE DETECTI

A REALISTIC AND SIMPLE WAY OF DETECTING EARTHQUAKES

We assume to know the spatial and temporal pattern of the earthquake gravity signature and we fit this pattern
to the synthetic data by estimating a scaling factor (and its uncertainity)

DISCRIMINATION. We also fit a simple AOHIS — DEAL model (linear trends and periodic signals) in order to
check the possibility of discriminating the earthquake signatures from the signatures by other physical process.

— STATIC AOHIS — DEAL SCALING QUAKE ERROR
sl modelling =|I|I= modelling =|I|I= FACTOR X signature =|I|I= observational + modelling

—) 8obs(t) =[s]+ K(t)m)+[]q(t) +[e(t))h—— N (0,0 E)

SENSITIVITY. We assume to know also the AOHIS — DEAL model. We discriminate the earthquake signature
only from the static gravity field (and the observational error).

N AOHIS — DEAL STATIC I=I|||=I SCALING X QUAKE '=|I|I=' ERROR
ESAESM modelling FACTOR signature observational

_> Zobs (t) gaohls =|s|+|v|q ‘I_D > N( )
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EARTHQUAKE DETECTI

A3=0.91

A9g=0.62

.

SPATIAL LOCALIZATION IN SPHERICAL
CAP OF 4° USING 23 OPTIMALLY
CONCENTRATED SLEPIAN FUNCTIONS
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Linear trends from the updated ESA Earth System Model (AOHIS contributions)

and comparison with those from the seismic cycle.
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Degree-RMS gravity disturbance rate [10-4 pGal/yr]
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SPATIAL PATTERN
(Slepian function)
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SLEPIAN FUNCTIONS SLOW VARYING TRENDS (CYCLIC CONTRIBUTIONS REMOVED)
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SLEPIAN FUNCTIONS
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End-to-End Performance simulations

An end-to-end measurement performance
simulator is developed, tested and validated
using realistic and / or actual measurements.
The performance model used is applicable
to a predefined range of conditions
(including realistic uncertainties of natural
and observational nature) and can be used
to address the needs originating from the
science requirements in an end-to-end
manner. Retrieval algorithms applicable for a
realistic range of error sources (both
geophysical and technical) are demonstrated
against a pre-defined performance metric
reflecting observation and measurement
requirements.

the mass variation measurements.
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Is an E2E simulator in place and are the most important processes and input
parameters (including uncertainty estimates) properly represented? Yes.

Is an error propagation model in place allowing the rigorous computation of
uncertainties (e.g. accounting for co-variant error effects) for measurements and
observations? Yes, although the estimated covariance must be still to be
validated aginst the true error.

Has a set of realistic test scenarios been established and are they scientifically
justified? Yes and no. More work can be done to refine the best scenario in
relation with the user needs and strategies.

Is the simulator tested and validated and applied for the predefined set of
scenarios? Yes.

Are all assumptions of the performance simulator documented and critically
discussed? Yes and no. More tests should be done.

|s there a demonstrated interest of users? Yes.

s there a first evaluation of (simulated or measured data) in applications? Yes.

NGGM as MAGIC, OBJECTIVE 8: to support monitoring applications of geo-hazards (including Mw 8 earthquakes and Mw 7 as
target) over few hundred kilometres areas and deep interior properties and dynamics over large spatial scales (e.g. 6.000 km)

for estimating Body tides at millimetre accuracy.



