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Principles of integrated glacier monitoring 



Global Glacier Changes: facts and figures 

Worldwide mass balance measurements.  



SMALL GLACIERS NEAR SONNBLICK OBSERVATORY 



CALIIBRATION OF MASS BALANCE TIME SERIES USING GEODETIC MASS BALANCE 

Elevation Changes Surface Mass Balance 

Elevation Changes – Surface Mass Balance 
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• BIAS in direct measurements? 
•      Information on ice dynamics 
•      Basal mass balance 
•      Internal mass balance (refreezing, Arctic)   
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source: Austrian Glacier Inventory, 1998 
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ELEVATION CHANGES OF PASTERZE BETWEEN THE LAST INVENTORIES 



Glacier Area Change 1998  2009 1.9.2009, SPOT–5  (2.5 m, PAN + MS) 

SNOW – ICE DELINEATION ON GLACIERS (=> SURFACE MASS BALANCE = 0)  



HIGHER FREQUENCY NEEDED....      TOWARDS AN AUTOMATIC GLACIER MONITORING 

Goldbergkees 2012-2013 Kleinfleisskees 2012-2013 

 for small and accessible glaciers.  for others use of Satellite Data 
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DEM 2013  Terrestrial Structure from Motion Photogrammetry.  1m resolution 



Freya Glacier – GPR survey for Ice thickness 



What kind of data is of use for glacier research/monitoring 

To improve the coverage and/or acuracy of MASS and AREA changes: 
• Updated glacier outlines (1 year) 
• DEMs of glacier surface (10-50m, 1 -5 years) 
 
To improve process understanding (model input or validation): 
• Snow/ice cover extents (daily – weekly, 10-50m) 
• Surface temperature/surface melt yes/no (daily) 
• Extents of debris cover/melt ponds,lakes (1 year, daily) 
• DEM of glacier bed  
• Surface velocity data  

 
Conclusion: 
„Snapshots“ of remote sensing data are usefull for  glacier studies  
BUT:  there is a strong need of repeating those snapshots with a 
higher and regular frequency! 
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Thank you! 


