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DETECTION, LOCATION, ANATOMIES AND DRIVERS OF ROCKFALLS
INSIGHTS FROM ENVIRONMENTAL SEISMOLOGY
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Rockfalls, rock avalanches, rock slides, landslides?

Where? Boundary conditions? Drivers/triggers:
i ?
When? Interactions/feedbacks:
How long?
How? How much? Coupling/connectivity?
Patterns?
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Environmental seismology - investigating the signals emitted by Earth surface processes
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Environmental seismology - investigating the signals emitted by Earth surface processes
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Environmental seismology - investigating the signals emitted by Earth surface processes
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Environmental seismology - investigating the signals emitted by Earth surface processes
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Environmental seismology - investigating the signals emitted by Earth surface processes
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The scope of this study

Evaluating the potential of environmental seismology to detect rockfalls
How well can seismic methods reproduce lidar-based rockfall events?

What is the lower limit of released volumes that can still be detected?

Insight into individual rockfall events

How do rockfalls initiate and propagate?

What is the range of seismic signatures of rockfalls?

Reveal spatial and temporal patterns of activity
Where do rockfalls occur?

When do rockfalls occur?

Identify potential drivers of rockfall activity

Which boundary conditions lead to rockfalls?
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Lidar scans as reference for location and volume (22 September - 28 October 2014)
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Results - seismic detection and localisation of rockfalls
Lidar-detected rockfall events
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Results - seismic detection and localisation of rockfalls
Lidar-detected rockfall events
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Seismic-detected rockfall events (60 sec spectrograms, centered at event, 0-90 Hz)
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Results - seismic detection and localisation of rockfalls
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Seismic-detected rockfall events (60 sec spectrograms, centered at event, 0-90 Hz)
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Seismic insights to rockfall evolutions - Example I
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Seismic insights to rockfall evolutions - Example I
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Seismic insights to rockfall evolutions - Example II
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Seismic insights to rockfall evolutions - Example II
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Seismic insights to rockfall evolutions - a synoptic summary
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Spatial patterns of rockfall activity
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Temporal patterns of rockfall activity
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Linking time and space - rockfall activity altitude shifts with the season
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Linking time and space - rockfall activity altitude shifts with the season
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Beyond descriptive ideas - (potential) sunlight exposure modelling
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Time lags and driving forces

Avalanches

Tremors & eruptions

Precipitation Human activity

Lightning

Stream erosion
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Time lags and driving forces - Monte Carlo-based lag time density estimates
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Time lags and driving forces - Monte Carlo-based lag time density estimates
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Time lags and driving forces - Monte Carlo-based lag time density estimates
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To come to an end... ...and following work

Emerging research
What happens to the rocks after they landed on the talus slopes? Connectivity studies using seismometers
How do the links to drivers and the activity patterns change for other time scales? Longer instrumentation

How generic are the presented relationships and how do we get to larger scales? Case studies in other settings
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...and following work
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To come to an end...

Emerging research
What happens to the rocks after they landed on the talus slopes? Connectivity studies using seismometers
How do the links to drivers and the activity patterns change for other time scales? Longer instrumentation

How generic are the presented relationships and how do we get to larger scales? Case studies in other settings

Notifications
EGU Galileo conference on environmental seismology

EGU session on environmental seismology
EGU session on using R for Earth science research

European Geosciences Union
Dedicated to the pursuit of excellence in the Earth, planetary,
and space sciences for the benefit of humanity
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And reach the final words

Evaluating the potential of environmental seismology to detect rockfalls
Seismic monitoring allows quantitatively characterising rockfall events

Insight into individual rockfall events
Three different types of rockfall evolution explain monitored activity

Reveal spatial and temporal patterns of activity
Systematic shift of rockfall activity elevation with month of the year (30-50 m/month)

Identify potential drivers of rockfall activity
Access to lag-time analysis for drivers/triggers, partly directly through seismic data
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Slides and further information:

www.micha-dietze.de
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Seismic monitoring allows quantitatively characterising rockfall events

Three different types of rockfall evolution explain monitored activity
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Systematic shift of rockfall activity elevation with month of the year (36 50 m /month)
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Time lags and driving forces

Temperature - Rockfalls by hour of the day
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