Static stress drop of induced earthquakes in seismic hazard assessment:
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Probabilistic Seismic Hazard Assessment
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Probabilistic Seismic Hazard Assessment is calculated on the basis of probabilistic characteristics
of past and present seismic zones.

Distribution of events magnitudes = calculated from Gutenberg-Richter relation / kernel density
estimation

Distribution of events occurrence frequency = calculated on the basis of complete seismic catalogue
under assumption that seismicity is a stationary Poisson process

Spatial distribution of events = uniform distribution of event occurrence probability over entire area




Data: The Geysers Prati-9 and Prati-29 region

354 events - static stress drop calculated with spectral ratio method
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Static stress drop of induced events

Nermal prebabiity plots of siress drop
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Mean values of log{sd) in event windows:
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Static stress drop changes in time

Mb of events in window = 40, Moving window size (events) = 40
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Statistical tests revealed that the Differences in static
differences between mean values stress drop are not
in event windows can be statistically a result of

significant, e.g. p = 0.0364. estimation error

Mean values of log(sd) in event windows:
Mb of events in window = B0, Moving window size (events) = 10

6.85

BB

e
mHm m However, if we consider windows, which are

Z 675}
s | 1“ | close to each other the differences between
: i HH}H } H | mean values are not statistically significant.
BB} } ll
550 5 10 15 20 2 0 5

window 1D



Static stress drop changes in space

Number of events in event window =40
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Is It possible to utilize static stress drop distribution
to the assessment of spatial distribution of future events?
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(3) We can use Ao distribution to calculate

probability of events occurence in window B
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(1) Empirical static stress drop distribution
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(if static stress drops are known)
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of preceding events.

Thesis: Distribution of seismic events depends on the distribution of Ao




Method of probabillity estimation on the basis of Ao distribution
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Results (window = 40 events)
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Future work

Thesis verification (comparison of PDF of Ao, In window B with PDF of Ag;,,, in window B)

ratio

Consideration of static stress drop and localization uncertainties in proposed methodology

Consideration of events depth in proposed methodology

Determination of boundary conditions of proposed methodology

Testing the influence of catalogue incompleteness on the results
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