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SEISMIC INSIGHT INTO ALPINE ROCKFALL ACTIVITY
DRIVERS, PRECURSORS AND EVOLUTION
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Rockfalls, rock avalanches, rock slides, landslides?

Where? Triggers?

Boundary conditions?

' 2
When? Interactions/feedbacks:

How long?
How? How much? Coupling/connectivity?
Patterns?




GFZ German Research Centre for Geosciences, Section 5.1 Geomorphology >> Environmental Seismology @ DGG Annual Meeting 2017

| THE LAUTERBRUNNEN VALLEY | VALIDATION | ANATOMIES | ACTIVITY PATTERNS | TIME LAGS | SUMMARY
(ONONGO) (ON®) O0O0O0 ONONONG) OO ONONONG) OO

Bridging the gaps with a seismic approach
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Bridging the gaps with a seismic approach
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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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Welcome to the Lauterbrunnen Valley
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Lidar scans as reference for location and volume (22 September - 28 October 2014)
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The seismic signals

Veseis

The challenges
Very noisy environment
Very short-duration and low-intensity signals

Rockfall evolution very heterogeneous and diverse

Precluded options Resulting tasks
“easy and fix" picking routines Step-wise removal of spurious picks
Location algorithms based on first arrival times Signal envelope migration to locate sources
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The seismic signals
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The seismic signals

Distance maps
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The seismic signals
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The seismic signals

i
SR STA/LTA picking Linking to drivers

Freeze-thaw action Avalanches Tremors & eruptions

Earthquakes Human activity

Lightning Wind Precipitation Stream erosion
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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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signal location
other side = 8
out of valley = 19
in AOI = 10

event duration

STA/LTA picking
STA=0.5s t min=0.5s
LTA =180 s ) Bt max=20s
on-value = 5 SNR_min =6

off-value =
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signal inspection
train = 455

earthquake = 19
rockfalls = 37

10 picks




















































