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 Image matching 
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ASTER 17 Aug 2000 
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 Velocities   26 Jun - 6 Aug 2001  
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 Average annual velocity 1999 - 2000 
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 Automatic cameras 

7 M. Sund 
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Hispar Glacier, Karakorum   

 Karakorum 
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Hispar Glacier, Karakorum   
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 Karakorum 
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    Rockglaciers, Prins Karls Forland  

2002    MODIS 2009 Haug, Kääb, Skvarca (2010) 

 Larsen C 
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 Synthetic Aperture Radar (SAR) 

Radarsat data: 
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 SAR intensity tracking (TSX) 
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 SAR intensity tracking (TerraSAR-X) 

22 Aug 2008 
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 SAR intensity tracking (TerraSAR-X) 

13 Sep 2008 
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 SAR intensity tracking (TerraSAR-X) 
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 SAR intensity tracking (TerraSAR-X) 

0                500 m/yr 
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 Glacier flow /  

 offset tracking 

Radarsat data: 
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 SAR offset tracking 
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 SAR offset tracking 
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 SAR offset tracking 
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 Image matching: area based (block matching) – feature based 

? 

? 
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 Self-similar objects 
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 Orthoprojection errors due to DTM errors  

R / H = r / h 

Terrain 

DTM 

Map plane 

Image plane 

Horizontal distortion r 
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Vertical  
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Karakoram 
Heid & Kääb 2012 

n=50      n=16                  n=12              n=9               n=10               n=181 
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Karakoram 

Heid & Kääb 2012 



A. Kääb  A. Luckmann 



A. Kääb  29 

 Laserscanning (light detection and ranging, LIDAR) 

Geist et al. 2003 
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Geist et al. 2003 

 Laserscanning (light detection and ranging, LIDAR) 
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Geist et al. 2003 

 Laserscanning (light detection and ranging, LIDAR) 
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“Flat earth” 

 Terrain displacements from SAR interferometry 
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“Flat earth” 

 Terrain displacements from SAR interferometry 
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Interferometric SAR (InSAR)   

“Flat 

earth” 
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Interferometric SAR (InSAR)   

“Flat 

earth” 
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 Interferometric phase  
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Line-of-sight displacement   
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Line-of-sight displacement   

Assumption for vertical displacement angle: 

SAR 1/2 

incidence angle 
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 DInSAR 

10-11 May 1996 

Bperp = 66m 
5-6 Apr 1996 

Bperp = 12m 
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 DInSAR 

10-11 May 1996 
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 DInSAR 

10-11 May 1996 

Bperp = 66m 
5-6 Apr 1996 

Bperp = 12m 

Horizontal displacement (10cm/color cycle) 
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 DInSAR 

10-11 May 1996 

Bperp = 66m 
5-6 Apr 1996 

Bperp = 12m 

Horizontal displacement (1 m/color cycle) 
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 Sentinel-1  

46 M. Sund 

C-band SAR mission, 2 satellites: 

 

5 x 5 m @ 80 km swath 

 

5 x 20 m @ 250 km swath 

1-3 days @ 250 km swath 

 


