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OBS Seismology:

The ambient noise characteristics 

in the ocean bottom environment offshore Taiwan



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. 
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Objectives 
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 We analyze data from OBS  deployed in northeastern ( ETW) and eastern

Taiwan (TAIGER project) to investigate the ambient noise characteristics 

near offshore Taiwan. 

 We 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) 

 Can be used to observe long-

term noise level variations
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showing the noise spectra of the data as function of frequency 
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Spectrum analysis can be used characterize 

the background noise signals at different region. 



Signals in Frequency Domain12
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Microseism (0.07-1Hz) 13
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14 Secondary Microseism (0.1-0.5Hz) 

Central of PacificOffshore Taiwan

Double peak Single peak 

Deep water generated double 

frequency microseism energy

Microseism energy is higher
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Signals in Frequency Domain16
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Infragravity wave & Tilt Noise 17

HHZ (vertical) HH1 (horizontal)

Frequency (Hz)
Frequency (Hz)

 Mainly due to nonlinear processes 

from the wind wave

 Mainly due to bottom current

Particular on vertical components Particular on horizontal components
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Infragravity wave (<0.04 Hz)18
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22 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
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 A single SM peak shows at offshore Taiwan and NOT, 

and the energy is larger than global model.

Findings and conclusions

 In NoMelt, clear double peaks in SM,  

especially during the summer.

The OBS data offshore has stronger SM energy 

than land stations. 

is not only stronger close to offshore, and 

might be controlled by the slope of the bathymetry. 

SM energy has seasonal variations, might due to 

wave-wave interactions by the cyclones 
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Thanks for your listening !
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