OBS Seismology:

The ambient noise characteristics
INn the ocean bottom environment offshore Talwan
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Motivations

» OBS data often contains significant noise sources
that happens in the water column.

® Spectrum analysis can be used characterize
the background noise signals at different region.

Ocean Bottom Seismograph (OBS)
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Objectives » \\e analyze data from OBS deployed in northeastern and eastern

Taiwan project) to investigate the ambient noise characteristics
near offshore Taiwan.

= \\e also compare the ambient noise characteristic in central pacific ( NoMelt
project) and north Okinawa Trough ( NOT project)
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Power Spectral Densities (PSD)

showing the noise spectra of the data as function of frequency
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Power Spectral Densities (PSD)
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Power Spectral Densities (PSD)
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Power Spectral Densities (PSD)
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Power Spectral Densities (PSD)
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NoMelt

TAIGER 2007-2009 ETW
(TAiwan Integrated GEodynamics Research) 2015-2018 (6-months experiments)
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NoMelt NOT
2011year-end -2012 2018-2019

Spectrum analysis can be used characterize
the background n0|se signals at dlfferent reglon
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Sphar C. Webb (1998)
Pawa Dewagan (2018)
Nori Nakata (2019)

Signals In Frequency Domain
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MIcroseism (0.07-1Hz)

Primary Microseism

Can be generated by ocean gravity
waves (pressure variations) coupling
with the seafloor topography

Secondary microseism

Ocean waves traveling in opposing
direction reflect along coastlines or
applied on the deep seafloor

Hasselmann (1963)
Nori Nakata (2019)
Lucia Gualtieri (2019)
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Secondary Microseism (0.1-0.5Hz)

Offshore Tailwan Central of Pacific
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Primary Microseism (0.07-0.14Hz)

Offshore Taiwan Central of Pacific
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Sphar C. Webb (1998)
Pawa Dewagan (2018)
Nori Nakata (2019)

Infragravity Seismic culture Potential
wave surface wave noise signals in

Tilt noise Ocean wave OBS data
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Infragravity wave

Tilt noise
Infragravity wave & Tilt Noise 004 0.1 (H2)
» NMainly due to nonlinear processes » Mainly due to bottom current
from the wind wave
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Infragravity wave ‘

Infragravity wave (<0.04 Hz) 004 (H2)

» NMainly due to nonlinear processes
from the wind wave

particlaron vertical comporerts 1wz _ gk * tanh(k H)T
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Max Amplitude(dB)
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In the deeper water, the color is more red

In the deeper water, tilt noises dominate
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VItYy wave (<0.04 Hz)
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Findings and conclusions

» From PSD plots, the noise level among these experiments:

NoMelt < ETW < NOT < TAIGER

» The tilt noise heavily contaminates the both vertical and
horizontal signals in broadband OBS data in TAIGER project.

might be due to stronger bottom currents in Eastern Taiwan
or instrument-designs disadvantages

» Only in NoMelt, the vertical components is not affected by tilt noise.

might be due to quiet ocean bottom environment in central Pacific




0.5

Frequency
(Hz)

Findings and conclusions
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» No clear PM signals offshore Taiwan, but in NoMelt

IPM is not only stronger close to offshore, and
might be controlled by the slope of the bathymetry.

» Asingle peak shows at offshore Taiwan and NOT,
and the energy is larger than global model.

The OBS data offshore has stronger energy
than land stations.
» In NoMelt, clear double peaks in SV,
especially during the summer.

SM energy has seasonal variations, might due to
wave-wave Interactions by the cyclones




Findings and conclusions

Infragravity > |\ appears at lower frequency in deeper water depth
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THE GENERIC MAPPING TOOLS

» Generic Mapping Tools (GMT) were used for plotting map view figures.

Thanks for your listening !




