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Shahdara (Tadjikistan/Pamirs)
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Ice avalanches (Gutz glacier, Swiss Alps, 1996)




Caucasus/Kazbek, 20 September 2002
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International Space Station



Up to 300 km/h fast




Karmadon, 18 km and 5 minutes later, 120 Mio m3, 130 t




Mudflow, another 15 km far
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Aletsch Glacier (Swiss Alps)

A. Kaab 15



&
e)
| -
 —
2

o
o 8
=
N ©
& E
D o
A o







Instability of perennially frozen debris
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Permarfrost - ice - geology interactions
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« Climate change induces shifts of
cryospheric hazard zones beyond historical limits

 Human activities extend towards endangered zones
> Increasing vulnerability

« Chain reactions

>>>  Historical data alone not any more sufficient for
hazard assessment

>>> Remote sensing + spatial modelling needed

A. Kaab 21
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Lugge Tsho (Bhutan) 7 Oct 1994 28m|o m3, >201
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Elevation differences
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Elevation differences
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Turtmann valley: instability of creeping permafrost




Turtmann valley: instability of creeping permafrost




Apr 2000

Tasman Glacier
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Karakhatan

Kazakhstan
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glacier







Radar interferometry




Radar interferometry (Aug-Sep 2008)

648000

.‘_:,-..],__‘. Fa ’
Silbersand ¥ o0, -

B o
646000 647000 648000

TerraSAR-X 20080822 20080913 Strozzi et al.

L J
Bettmeralp




Photogrammetry (1995-2006)
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Radar interferometry + photogrammetry + GPS
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Data SIO, NOAA, U.S. Navy, NGA, GEBCO
Image @ 2010 DigitalGlobe
Image © 2010 TerraMetrics
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Cordillera  Laguna Palcacocha (Peru): 13 Dec 1941, 4mio m3, ca. GOOT

Blanca 3 v 3
E N YOS
N
& -




Cordillera Blanca




Cordillera Blanca

R T e




Cordillera Blanca
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Remote sensing (and related modelling) key technology in
geohazard management

Facilitated access to remote sensing data for experts and public

,2Hazard assessment” by everyone and everywhere

Socio-economic damage; loss of confidence

Responsibility
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