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Bridging scale gaps with the seismic approach .
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Bridging scale gaps with the seismic approach .
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Controlled conditions and "Real world" setting
independent validation and appropriate scale

Evaluate the potential and precision of environmental seismology to detect rockfalls
Reveal activity patterns in time and space, and identify triggers of rockfall activity
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Results - TLS-based rockfalls as reference for seismic approach validation
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Results - seismic detection and location of rockfalls

2175 STA/LTA picks > 511 events after rejection criteria > 455 trains, 19 earthquakes, 37 rockfalls > 10 in AOI
Ten out of ten events located | Average location deviation 81 (+59/-29 m)
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Application in a retrospective way - spatio-temporal patterns
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Application in a retrospective way - rockfall trigger analysis

Earthquakes (t,, = 1.42 | 4.06 | 8.76 h)
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Application in a retrospective way - rockfall trigger analysis

Earthquakes (t,, = 1.42 | 4.06 | 8.76 h)

o
[
o
2_ - lag earthquake-rockfall T
2° min
zo
8 S| lag earthquake-earthquake dT
= max
o
§_ o Io | :)@oolomc: omluoo cpolo O|°9' IOo | _dTmaX
00501 02 o5 1 2 5 10 20 50
Lag time (hours)
E a rt h q u a kes Precipitation (t,, = 1.98 | 25.14 | 79.09 h) unc l ear
[e0]
>g - lag rain-rockfall
© < | lag rain-rain
[ag=R
S| o 2015
= 2014
o o 0000 00 @O O @O ®®Oo O | o@
- . ——t+—+t+tt ————t—
1 2 4 24 48 96 192
/ \ Ra I nfa I I Lag time (hours)
' ‘ Freeze-thaw transitions (t,, = 38.82 | 91.95 | 211.87 h) 5 ( 1 O %)
g
o lag FT/TF-rockfall 19 (39 %)
Z lag FT-FT
c N
\ / 8 g ] lag TF-TF 1 7 (3 5 %)
R o L
S | @ Rain within 6 h before
Freeze-thaw/ S vo0 | o lo sl ot

thermal forcing

T T T TTT T T T T TTTTTTIm
2 4 68 12 24 48 72 120 216
Lag time (hours)




INTRODUCTION | VALIDATION | RETROSPECTIVE VIEW | PROSPECTIVE VIEW | SUMMARY GFZ

o000 o000 00000 0000000 OOOOOOO 00
Helmholtz Centre

GFZ German Reseach Centre for Geosciences > Section 5.1 Geomorphology > Environmental Seismology @ SSA Miami 2018 PoTspbam

Application in a retrospective way - spatio-temporal patterns
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Application in a retrospective way - spatio-temporal patterns
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Application in a retrospective way - spatio-temporal patterns
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Application in a retrospective way - insight to process coupling
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Application in a retrospective way - insight to process coupling
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Application in a retrospective way - insight to process coupling
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Application in a retrospective way - insight to process coupling
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Application in a prospective way - insight to precursor signals
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Application in a prospective way - insight to precursor signals
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Application in a prospective way - insight to precursor signals

Amplitude (um)
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Application in a prospective way - insight to precursor signals
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Application in a prospective way - insight to precursor signals
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Zeckra et al. (2017)
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Application in a prospective way - precursor signals and anatomy of a larger event
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Application in a prospective way - precursor signals and anatomy of a larger event

Viti crater and view to SE

Crack-affected slope and view to W

Schopa et al. (2018)
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Application in a prospective way - precursor signals and anatomy of a larger event
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Application in a prospective way - precursor signals and anatomy of a larger event
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Application in a prospective way - precursor signals and anatomy of a larger event

40

f (Hz)

0
22:00 Time (UTC 2014-07-21) 00:00
Schopa et al. (2018)




INTRODUCTION | VALIDATION | RETROSPECTIVE VIEW | PROSPECTIVE VIEW | SUMMARY GFZ

o000 o000 o000 0000000000000 O OO
Helmholtz Centre

GFZ German Reseach Centre for Geosciences > Section 5.1 Geomorphology > Environmental Seismology @ SSA Miami 2018 PoTspbam

Application in a prospective way - repid response actions to cliff coast collapses

June 2011
~ 30000 m3
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Application in a prospective way - repid response actions to cliff coast collapses
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Application in a prospective way - rapid response actions to cliff coast collapses
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Application in a prospective way - rapid response actions to cliff coast collapses
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Application in a prospective way - rapid response actions to cliff coast collapses

summary plot

public, stake holders
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Application in a prospective way - repid response actions to cliff coast collapses
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Application in a prospective way - repid response actions to cliff coast collapses
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MApplication Ih & PresSpECtive way = rapid response actions to cliif coast collapses

-1 difference (m) 1
I  Entire monitoring period (March 2017-2018) Drone-based topography change quantification
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Application in a prospective way - rapid response actions to cliff coast collapses
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Application in a prospective way - rapid response actions to cliff coast collapses
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Application in a prospective way - rapid response actions to cliff coast collapses

Collapses by the hour of the day Seasonal and diurnal groundwater dynamics
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Gribovszki et al. (2010)
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A few summarising statements

Environmental seismology provides a highly scalable approach to holistic Earth surface pro-
cesses investigation, beyond the proof-of-concept phase, applicable in low energy systems.

Precise time and location information (across wide process range) and process anatomy
allows catchment-wide studies of triggers (drivers) and interaction.

Continuous monitoring and almost real time data processing allows rapid response actions
(event characterisation) and even early warning studies (event anticipation).

Environmental seismology can and should become a standard tool for Earth surface dyna-
mics research. What are these other researchers looking for? At which (skill, theory,...)
level should environmental seismology feed into other disciplines?
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Thank you...

slides at www.micha-dietze.de
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