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Motivation and H/V spectral ratios

What do we have beneath InSight?
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Proposed pre-landing model
based on orbital images, lab
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modeling (Knapmeyer-Endrun
etal., 2017)
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The H/V spectral ratios (HVSR): a consolidated tool
for imaging the subsurface structure.
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f, is the characteristic resonant frequency of
the shallow subsurface structure.
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Methods and data
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Data: the seismic events (a.k.a. Marsquakes)
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Low Frequency (LF)

Broadband (BB)

2.4 Hz

High Frequency (HF)

Very High Freq (VF)

Total
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QA B, C——

0O | 38 | 141 | 183 362

0O 33 18 6 57

0 14 17 6 37

3 | 96 | 197 210 506

99 events

296 events * Catalogue obtained on March 16th, 2021
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HVSR from noise: the wind effect
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HVSR from noise ek

Only one trough at 2.4 Hz is observed. Slight peak at ~11 Hz related to instrument.
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HVSR from events
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HVSR from events

Right flank decay during VF events

No previous excitation of instrument resonance,
Fast decay
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HVSR from events
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HVSR: seismic noise vs events
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Inversions

Body waves Surface waves Full wavefield

- 2.4 Hz trough and 8 Hz
peak are both related to
the subsurface structure.

- Very shallow subsurface is
constrained by results from
HP3 experiment and ground
compliance. ST T N ST S B T S B
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Inversions

- 2.4 Hz trough is not but 8 Hz peak is
related to the subsurface structure.

- Simple parametrization (3 layers over
a halfspace).

- Single peak around 8 Hz from shallow
discontinuity.
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Summary

1. The H/V spectral ratios (HVSR) from the seismic noise are different from the seismic events.

2. Astrong peak at 8 Hz in the HVSR curve is observed from the events only. It is mainly related to the
Very High Frequency events as they contain enough energy in this frequency band.

3. We propose the 8 Hz resonance is related to the discontinuity between the regolith and the coarse
ejecta layer.

4. This peak is not excited by the environmental seismic noise because there is no enough seismic
energy in this frequency range but it is rather excited by VF events.

Still open questions

1. Is there any azimuthal/2D effects? (No azimuths available for VF events).
2. Which is the right mechanism to explain the VF events? Similar to SOFAR channel and T-phases?
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