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Seismic activity level of Mars estimated from 380 Sols of InSight data
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Seismic noise over mission
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Noise vs event amplitudes
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Due to the high diurnal
variation of noise and
the fact that the net-_
work has only one sta-:

tion, the magnitude ofe
completeness  varies:

over the day and’izm

depends on distance.
The global magnitude
of completeness is yet
unknown, but probably
above Mw=5. Most of
the events we detected
would have been de-
tectable during 20-30%
of the mission only, so
the detected events are
not a representative
sample of the global
activity.
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Noise 2-8 seconds and LF/BB events
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Noise 2-3 Hz and HF/2.4 Hz events
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Event distribution over day

Period 2019-07-11-2019-08-27

a4 )
R Quality
e~ @ T

« A B CD

number of events / hour
RN EENEEEEEEREN
ZH/,W ‘zH €-7 Jamod
aAIlRINWIND
lnoy / SJUSAS JO Jagwinu

Period 2019-09-20-2019-12-01

—— noisy part of night [
——— quiet period i

number of events / hour
IIdIIIIIIIIIIIIII
ZH/,Ww ‘zH g-7 Jomod
aAIRINWIND
Jnoy / SJUSA3 JO Jaquinu

—-220 -215 -210 -205 -200 -195

time / LMST peak displacement [dB]

Ul
(@]

AR L iR
 —

o
1

- 4000
4 [l
I
2000
. Ll
, 1

‘ ‘ - - 6000
- — Low frequency { — High frequency
l |

02.BHZ (nm/s?)
[
ul
o

02.BHZ (nm/s?)

Frequency (Hz)
Frequency (Hz)

=
Period (s)

Period (s)

2019-12-02 2019-12-02 2019-12-02 2019-12-02 2019-12-02 2019-12-02 2019-12-02 2019-12-03 2019-12-03
uTC 03:00:00 06:00:00 09:00:00 12:00:00 15:00:00 18:00:00 21:00:00 00:00:00 03:00:00
[DOY 336] [DOY 3371

LMST Sol-361 Sol-361 Sol-361 Sol-361 Sol-361 Sol-361 Sol-361 Sol-361 Sol-362
00:00:00 03:00:00 06:00:00 09:00:00 12:00:00 15:00:00 18:00:00 21:00:00 00:00:00

50 |

—-200 -180 -160 -140
PSD m?/s*/Hz [dB]

Conclusions

The annual seismic activity of Mars has been extrapolated
from the observed number of events and the detection
probability based on the noise evolution over the mission. It
Is found to be significantly above lunar seismicity and - for
magnitudes smaller 3.5 almost as large as western Northern
America, a heavily deformed intraplate area. Events above
3.5 are noticably missing from the current set.
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