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Figure 6.6-1: Diagram of a vertical seismograph.
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Figure 6.6.3: Demonstrat
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A microseism is defined as a faint
earth tremor caused by natural
phenomena, such as winds and ocean
waves. (from wikipedia)

. 2. Thus a microseism is a small and
‘ long-continuing oscillation of the
ground.
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“ H‘ ‘ ‘\H I The term is most commonly used to
refer to the dominant background
seismic noise signal on Earth, which
arises from wave action in the

oceans, i.e. the low-frequency part of
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Figure 6.6-7: of the of an
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Figure 6.6-8: Instrument responses for several types of seismometers.
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Figure 6.6-9: Sample WWSSN long-period vertical. P t sei gram
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Passive Source:
naturally occurring
seismic events at depth,
or ambient background
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https://www.passcal.nmt.edu/content/instrumentation/sensors/sensor-




Geophone: a device that
converts ground motion into

Geophones

Recording Differences

* Active — mostly in triggered mode (short-period
of recording time), very high sampling rate (500
to 5000 sample/s), up to 10,000 units per survey

* Passive - typically in continuous mode (a few
months to a few years), various sampling rate (1
to 100 sample/s), a few tens (up to hundreds)
units per experiment

Traditional Active-Source Deployment

Two key sensing advancements!

R. Stewart (Univ. of Houston, 2014)
* Nodes (autonomous) * Fibre-optics (axial)

- No or little cabling
~ Month recording
~ Wireless download

iSeis Sigma:
MRN configuration and
deployment.

u Sigma TZ/SM float

Controller-
processor

Flash memory

Li-ion Batteries
(up to months of

recording)
Typical Node specifications.
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Lon g Beach Su rvey Rob Clayton (Caltech), NodalSeismic

Carson Earthquake
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Schmandt and Clayton, 2013, JGR

Mapping Micro Slip on a Fault by Back-
projection
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Examples of broadbroad
recordings with both long-period
waves and high-frequency local
signals.

2002 Mw7.8 Denali Fault earthquake triggering tremor at Parkfield, CA
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Figure 6.6-16: Station map of the Federation of Digital Broad-Band
Sei hic N ks (FDSN).
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Figure 6.6-17: Station geometry of the Large Aperture Seismic Array (LASA).
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Peng et al. (JGR, 2008)

Figure 6.6-18: Map of i I k sei ters in the continental USA.
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EarthScope Instrumentation

» 3.2 km borehole into the San Andreas « 400 transportable seismic stations

Fault occupying 2000 sites
* 875 permanent GPS stations + 30 magneto-telluric systems
« 175 borehole strainmeters + 100 campaign GPS stations
+ 5 laser strainmeters * 2400 campaign seismic stations

39 Permanent se ic stations




Figure 6.6-12: Diagram showing the log-to-digital (ADC) process.
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Figure 6.6-13: Example of a FIR filter and its effects on a seismogram.
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e Figure 6.6-14: Relation bet displ t, velocity, and leration in
the time domain.
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Figure 6.6-15: Relation between velocity, and in
the cy domain.
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