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Aletsch Glacier / Swiss Alps
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Rock mass movement / Aletsch Glacier



Multitemporal digital photogrammetry
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Multitemporal digital photogrammetry

1976-2006: 0.059 m/yr
1976-1995: 0.064 m/yr
14 1995-2006: 0.062 m/yr
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SAR interferometry

Strozzi et al.



SAR interferometry
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Mapping
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GPS (2007 — 2008)
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Persistent scatterer SAR
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InSAR, Iceland
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Method matrix

Image interpretation,
change detection
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Automatic classification,
change detection
(ground-, air-, space-borne)
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Offset tracking
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SheVWravalanches

Eckerstorfer et al., CRST 2016






Lugge Tsho (Bhutan): 7 Oct 1994, 28mio m3, >207t
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¢ St. Lawrence River, Quebec City
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Method matrix

Image interpretation,
change detection
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Glacier flow instabilities
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Glacier flow instabilities
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Ice avalanches




Permafrost - ice - geology interactions




Rock/ice avalanches (e.g. Huascaran, 1970)

T. Hatakeyama




Glacier flow instabilities

Glacier surges
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Glacier flow instabilities

Glacier collapses
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Caucasus/ Kazbek, 20 September 2002
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Method matrix

Image interpretation,
change detection
(ground-, air-, space-borne)

Automatic classification,
change detection
(ground-, air-, space-borne)

Stereo techniques
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Concluding remarks
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Risk propeller / Disaster risk

Hazards
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Risk propeller / Disaster risk

Hazards

Disaster risk

The likelihood over a specified
time period of severe
alterationsin the

normal functioning of a
community or a society due to
hazardous

physical events interacting
with vulnerable social
conditions, leading to
widespread adverse human,
material, economic, or
environmental

effects that require immediate
emergency response to satisfy
critical

human needs and that may
require external support for
recovery

Exposure

The presence of people;
livelihoods; environmental
services and resources;
infrastructure; or economic,
social, or cultural assets in
places that could

be adversely affected

Vulnerability

The propensity or
predisposition to be adversely
affected.



Responsible Conduct



Responsible Conduct
Cordillera Laguna Palcacocha (Peru): 13 Dec 1941, 4mio m3, ca. 6000t

Blanca RuUssSiana

30 km




Responsible Conduct

107




Responsible Conduct

108



Responsible Conduct

109



110



flalf

(L
o

G

(D

Strozzi, T., Delaloye, R., Kaab, A., Ambrosi, C., Perruchoud, E. and Wegmuller, U. (2010): Combined observations of
rock mass movements using satellite SAR interferometry, differential GPS, airborne digital photogrammetry, and
airborne photography interpretation. Journal of Geophysical Research-Earth Surface. 115.

Kos, A., Amann, F., Strozzi, T., Delaloye, R., von Ruette, J. and Springman, S. (2016): Contemporary glacier retreat
triggers a rapid landslide response, Great Aletsch Glacier, Switzerland. Geophysical Research Letters. 43(24),
12466-12474.

Eckerstorfer M, Y Bihler, R Frauenfelder, E Malnes (2016)
Remote sensing of snow avalanches: Recent advances, potential, and limitations, Cold Regions Science and
Technology, Volume 121, Pages 126-140.

Gardelle J, Y Arnaud, E Berthier (2011)
Contrasted evolution of glacial lakes along the Hindu Kush Himalaya mountain range between 1990 and 2009,
Global and Planetary Change, Volume 75, Issues 1-2, Pages 47-55.

Kaab A, S Leinss, A Gilbert, Y Blhler, S Gascoin, SG Evans, P Bartelt, E Berthier, F Brun, W-A Chao, D Farinotti, F
Gimbert, W Guo, C Huggel, JS Kargel, GJ Leonard, L Tian, D Treichler & T Yao (2018): Massive collapse of two
glaciers in western Tibet in 2016 after surge-like instability. Nature Geoscience, 11, 114-120.

Kaab A. and Prowse T. (2011): Cold-regions river flow observed from space. Geophysical Research Letters, 38,

LO8403.

http://folk.uio.no/kaeaeb/publications/



http://folk.uio.no/kaeaeb/publications/
http://folk.uio.no/kaeaeb/publications/

References

ESA links:

https://www.esa.int/spaceinvideos/Videos/2017/06/Sentinel Stories Interviewing a remote sensing expert
https://sentinel.esa.int/web/sentinel/home/-/journal content/56/247904/2745132
https://sentinel.esa.int/web/sentinel/home/-/journal content/56/247904/3315647
https://sentinel.esa.int/web/sentinel/home/-/journal content/56/247904/2922985
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers



https://www.esa.int/spaceinvideos/Videos/2017/06/Sentinel_Stories_Interviewing_a_remote_sensing_expert
https://www.esa.int/spaceinvideos/Videos/2017/06/Sentinel_Stories_Interviewing_a_remote_sensing_expert
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2745132
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2745132
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2745132
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2745132
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/3315647
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/3315647
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/3315647
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/3315647
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2922985
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2922985
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2922985
https://sentinel.esa.int/web/sentinel/home/-/journal_content/56/247904/2922985
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://sentinels.copernicus.eu/web/sentinel/news/-/article/sentinels-team-up
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers
https://earth.esa.int/web/sentinel/news/-/article/sentinels-bring-new-outlook-to-tibet-glaciers

113



	Slide Number 15
	Slide Number 16
	 Persistent scatterer SAR
	 InSAR, Iceland
	 InSAR, Iceland
	Slide Number 43
	Slide Number 48
	Slide Number 52
	Slide Number 55
	Slide Number 56
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 64
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 72
	Slide Number 76
	Slide Number 80
	Slide Number 81
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97

