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Mars atmospheric pressure variations induce ground deformations that are the main source of environmental noise
on the InSight SEIS instrument. Phenomena generating pressure variations, such as meteorological wavefronts,
gravity waves, convective vortices and small-scale turbulence are covering the whole frequency range of SEIS
broadband seismometers. These signals impact the capability of SEIS sensors to detect seismic waves propagating
in Mars interior. However, the relation between pressure variations measured by the InSight pressure sensor
and ground movements measured by SEIS being essentially linear, it is possible to invert both signals to find
the transfer function between pressure and ground motion. Then, pressure generated ground movements can be
substracted from SEIS records in order to improve their sensitivity to seismic waves. The transfer function, usually
called compliance, depends on the ground properties. Thus, the decorrelation of SEIS records from pressure
effects will also allow us to constrain the subsurface properties at the InSight landing site.

Our study compares two different pressure decorrelation methods applied to Mars synthetic data, and records
by both short period and very broadband SEIS sensors. The pressure-decorrelation methods are presented and
their differences in terms of underlying assumptions and implementations are explained. Their performances and
drawbacks, analyzed on realistic synthetic datasets, are discussed. We plan to apply these methods to real Mars
data and use them to retrieve the ground compliance at the InSight landing site over a broad frequency range.
Accordingly, we expect to extract elastic properties of the subsurface through the compliance measurements. Wind
measurements by the TWINS wind sensor will be integrated in order to separate the effects of various atmospheric
phenomena. This sensor is almost identical to the Rover Environmental Monitoring Station sent to Mars as part of
the Mars Science Laboratory (MSL), which operated even after the damage suffered during the MSL landing for
more than two Martian years. Thus, wind measured by TWINS will provide valuable inputs to the decorrelation on
the InSight SEIS instrument. Finally, the variations of decorrelation performances and compliance measurements
with the diurnal Mars cycle will be analyzed.


