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Introduction
% Context

e Climate change : permafrost melt
o  Number and intensity of landslides increasing in high
latitude/altitude area
e Need to document landslide activity (detection, localization,
link with environmental factors)
e manage risks in mountain and ecosystems

% Objectives

e Develop an automated method to detect, classify and
localize landslides
o combine seismic and satellite data with a
machine learning approach
e Build a catalog of landslide activity in the past 20 years
e Use the catalog - Explore correlations between landslide occurrences and environmental
factors (weather, geology, slope... )
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Event from ZAMG bulletin that occurred in Eck, Austria on
2018-05-07 4h18
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e Large regional scale - European Alps
e Data over long period (20 years)
e Exact date of occurrence
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Database of known events that occurred in the Alps in the past 20 years
b to train and test my methods

< Landslides
=2 USGS

science for a changing world

2589 seismic signals
generated by 68 events
recorded by 547 stations
since June 2002

/@ ScienceBase-Catalog ~ Communities

Collaboration with USGS
PUbIIC database : events Seismogenic Landslides and other Mass Movements

sources : papers, media, ZAMG, Renass recorded by seismic network in

North America, the European '
Alps and Pacific Islands
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« Download as Google Earth file format (KML)

map of known seismogenic landslides in the Alps since 2002
« Process feature with Geo Data Portal 4
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Detection : Spectral method
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Classification : Random forest
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Compute model from the training set
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computing features (F1, F2, ... Fx)

Compare new
features to
the model

Landshde Landslide Earthquake
class = landslide

score landslide = 0.66

class and score are given by the majority of votes
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Classification : Group signals by event and play with scores

Event recorded by stations around
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% Test of random forest % Test of random forest classifier
classifier with the training set on continuous data
e 50 % signals from the training set is used to e Run detection and classification on 34 days
build the model (forest of decision trees) - the which include known events

rest is used to test the classifier
e Delete events with mean score < 0.6

Confusion matrix ; ; Number of known events found | Number of gravity events
3500 Processing chain / number of total events tested | found on the 34 days tested
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% Conclusion

e Tests on training set provide a good identification rate (100 % for LD - 96% for EQ)
e Results on continuous data need to be improved : Find a processing chain which properly classn'y all the known events and
limit false alarms
. Eck, Austri
% Perspectives 0180507

2018-05-07 4h18

° Include satellite data : constrain localization and volume
e  Apply the method on 20 years on the whole network

e Explore correlations between landslide occurrences and environmental
factors (weather, geology, slope...)
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2019-10-24 satellite processing

Seismic network for 20 years processing



