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Results presented in the presentation has been already 
published in the following paper:

Kwiatek, G., and Y. Ben-Zion (2016). Theoretical limits on 
detection and analysis of small earthquakes, Journal of 
Geophysical Research-Solid Earth121, doi
10.1002/2016JB012908.

Please consider referring to the above paper if you find 
this presentation useful!

https://doi.org/10.1002/2016JB012908
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Study
ωImprove understanding of theoretical limits to 

detection of seismic events

ωClarify limitations for reliable derivation of source 
characteristics

Can we detect and reliably analyze earthquake in a particular 
combination of source, path, sensor and noise characteristics? 

Can we provide first-order guidelines on designing 
local/regional seismic networks in various geological 
environmentsto reliably estimate the source characteristics?



Simulation parameters
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ωSeismic source
ςsize, slip, rupture velocity

ςradiation pattern
ςSTF directionality

ωPath effects
ςgeometrical spreading

ςattenuation

ωNoise effects
ςHF noise

ωSensor effects
ςBB, short period

ςFixed sampling rate and AA filter
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Source modelling

ωRupture process described by ὓ , ɝ„, and ὠ.

ωRupture propagates radially with constant ὠ and stops abruptly

ωRadiation pattern: pure shear and pure tensile failure considered
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Source characteristics and amplitude/frequency content

ωRMS amplitude variations averaged over focal mechanisms and observations points 
vary between -23dB and +14dB w/r to sourcewith ɝ„ ρὓὖὥand ὠ πȢωὠ



Influence of attenuation
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ωAttenuation diminishes the high-frequency content of waves

ωTwo cases considered: ὗ ὗ and ὗ ωȾτὗ
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Noise
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ωLow frequency noise from Peterson(1993)

ωHigh-frequency noise from various sites (surface and borehole sensors)



Sensor characteristics
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ωDifferent low-frequency cut-off (100s, 4.5Hz, 15Hz)


