Resultgoresented in the presentation has been already
published in the followingaper.

Kwiatek, G., and Y. B&fon (2016). Theoretical limits on
detection and analysis of small earthquaka&surnal of
Geophysical ResearSolid Eartii21, doi
10.1002/2016JB012908

Please consider referring tbe above papeif you find
this presentationuseful
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Study

wimprove understanding of theoretical limits
detectionof seismicevents

wClarify 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 firstrderguidelines on designing
local/regionalseismimetworks in various geological
environmentdgo reliably estimate the source characteristics?
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Simulation parameters

wSeismic Source Source
¢ size, slip, rupture velocit
¢ radiation pattern Radiation

¢ STF directionality *

wPath effects [ Path ]
¢ geometrical spreadinc
¢ attenuation

wNoise effects [ Noise ]
¢ HF noise

wSensor effects

¢ BB, short period
¢ Fixed sampling rate and AA filte

v(t)
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Source modelling

wRupture process described by, 3, , andw .
wRupture propagates radially with constait and stops abruptly
wRadiation pattern: pure shear and pure tensile failure considered
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Source characteristics and amplitude/frequency content

X 108 | Effef:t of seiémic moment o 10 Effect of rupture velocity | . 108 Effect of static stress drop
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wRMS amplitude variations averageder focal mechanisms and observations poit

varybetween-23dB and +14d®&/r to sourcewith3,, p 0 0 éndw T
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Influence of attenuation

wAttenuation diminishes the higfrequency content of waves
wTwo cases considered: 0 and0  «ft0
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Noise

wLow frequency noise fromReterson1993)
wHighfrequency noise from various sites (surface and borehole sensors)

6

10- I I T T T T T T
— Berlin geothermal field (borehole)
— The Geysers (BG)
— Rudna (undeground)
. ) San Jacinto fault zone
High noise model — Gross Schoenebeck (borehole)
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Sensor characteristics
wDifferent lowfrequency cutoff (100s, 4.5Hz, 15Hz)
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