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The trembling of a disrupting Alpine peak
NEAR REAL TIME SEISMIC SENSING OF

WEATHER-DRIVEN ROCK FAILURE INITIATION AT THE HOCHVOGEL
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The Hochvogel: a peak falling apart
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The Hochvogel: a peak falling apart
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Conceptual approach – What is being done to the rock mass

Joint plane failures

Shear plane development

Crack opening, deepening

Progressive evolution of

Heißel & Fiegl (2014)

Filling of main crack

Subsidence of failing mass

Sculpting of isolated towers
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Conceptual approach – How can we tackle these mechanisms (seismically)

Characteristic frequency

H/V spectral ratios

Relative wave velocity changes (dv/v)

Rate of rock fracture signals

Discrete features

Evolution of properties

This is
just a sketch
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Intrumental approach
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Intrumental approach
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Intrumental approach
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Processing approach I ñ Surveying the fundamental frequency of the peak
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The "stable" mass: normalised non-event period spectra stacks
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Processing approach I ñ Surveying the fundamental frequency of the peak
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The "stable" mass: normalised non-event period spectra stacks
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Processing approach I – Surveying the fundamental frequency of the peak
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The "stable" mass: normalised non-event period spectra stacks
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Processing approach I ñ Surveying the fundamental frequency of the peak
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The failing mass: normalised non-event period spectra stacks
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Processing approach II ñ Explore discrete activity periods of the peak

Spectral power((m/s)²/Hz)
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Processing approach II ñ Explore discrete activity periods of the peak
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Processing approach II ñ Explore discrete activity periods of the peak

01.01.2013
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Processing approach II – Explore discrete activity periods o f the peak

Zeckra et al. (2016)
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Processing approach II – Explore discrete activity periods o f the peak
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Zeckra et al. (2016)
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Processing approach II – Explore discrete activity periods o f the peak

Location by time cross corelation
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Processing approach II – Explore discrete activity periods o f the peak
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Processing approach II – Explore discrete activity periods o f the peak
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Processing approach II – Explore discrete activity periods o f the peak
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Processing approach II – Explore discrete activity periods of the peak

D
en

si
ty

Aug Sep Oct

0e
+

00
2e

��0
6

4e
��0

6
6e

��0
6

0
50

10
0

15
0

20
0

25
0

30
0

35
0

N
um

be
r o

f e
ve

nt
s

0
30

Te
m

p 
(°C

)

0

20

R
ai

n 
(m

m
/h

)
10

Weather station Oberstdorf

5 d 5 d 5 d 7 d 7d 7 d 7 d

SCOPE | THE APPROACH | PEAK EVOLUTION | PEAK EVENTS | DOWNSLOPE | ?!

Schöpa et al. (2018)
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Peak to slope – How does crack activity translate to mass movement activity?
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Peak to slope – How does crack activity translate to mass movement activity?

Anthropogenic signals

SCOPE | THE APPROACH | PEAK EVOLUTION | PEAK EVENTS | DOWNSLOPE | ?!



Michael Dietze @ GFZ Potsdam > Geomorphology Section > Environmental S eismology > EGU 2019

Peak to slope – How does crack activity translate to mass movement activity?

Earthquake
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Peak to slope – How does crack activity translate to mass movement activity?

Slope activity, avalanche-like
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Peak to slope – How does crack activity translate to mass movement activity?
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Crack activity peak
Mass wasting slope
Mass wasting < 3 stat.
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Peak to slope – How does crack activity translate to mass movement activity?
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Wrapping up

Seismic antenna with telemetry is able to i) continuously survey ma terial state changes
     and ii) detect & locate discrete activity episodes. Do we see a n early stage of Askja?

Joint surveying of peak and slope activity suggests yet independen t behaviour. But 
     we had an "unusually" dry summer 2018 (and are ready for th e next months).

Combining precise measurements of reactions (crack meters, photogrammetry) with
     spatially resolved source detection (seismic antenna) wil l deliver the details needed
     to understand drivers, triggers and links to forcing mechan isms. 
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Monitoring and early warning tool

System parts not yet properly coupled

Combining the approaches
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Thanks!

Slides available at
www.micha-dietze.de
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A lot of skilled and helpful friends/colleagues :
Torsten Queißer, Hannah Derkum, Benjamin Huxol,
Johannes Leinauer, Benedikt Friedrich, 
AlpSenseBench team,
Jens Turowski & Niels Hovius


