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Western Canadian glaciers 

•   Natural climate stations 

 - Winter ppt; summer temp. 

•  Critical resource 

    - 30, 000 km2 in BC (~ 3% landmass) 

   - Freshwater (Canada and US) 

    - Downstream ecosystems vulnerable:  

          flow regulators                   
thermostats  

    - Hydro power from surface runoff       
 (90% BC; 17% AB) 
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Characteristics of Glacier Runoff: 
Place and Eight Mile Creeks, Coast Mountains BC 

Dan Moore (UBC) 



1)  Document N. Pacific climate variability and glacier extent (400 yrs to present) 

2)  Detail meteorological processes and their links to glacier nourishment  
      (glacier mass balance) 

3)  Predict how glaciers will respond to projected climate change over the next  
       50-150 years 

•  Research Objectives 



Model  
calibration/verification 







Assessing the current state of glaciers 

•  Requires methods to detect changes in area and volume 

 - Satellite imagery 

 - Historical maps and oblique photography  

 - Aerial photography 
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Bolch et al., in press (RSE) 





Conventional:  -33.9 m  

Geodetic:        -35.3 m 

Place Glacier Elevation Change (2005 -1965) 







Columbia Icefield (20 and 30 August, 
2009) 

SPOT5 

2.5 m resolution 

Low gain  



Koch et al.  (2009) 





Assessing the fate of glaciers 

•  Requires knowledge of climate forcing, local meteorology, topography, and  
  flow dynamics   

• Topographic complexity of western Canada imposes challenges for  
   modelling regional-scale changes in glacier cover  

 - Variable mass balance gradients (net mass balance vs. altitude) 

 - Glaciological models are spatially biased toward single  
   ice body (single small glacier or large ice sheet) 



Distributed Glacier Melt Modeling 

•  Issue: energy balance 
models require fields of 
temperature, vapor 
pressure, and wind 
speed 

•  Methods: Field 
observations used to 
develop empirical and 
physical models to 
account for glacier 
boundary layer effects 



Future Fate of Glaciers    

•  Challenges in modeling glacier 
fate in western Canada  

 - climate downscaling 

 - glacier dynamics     

 - require models to be run 
 with high spatial resolution  



Western Canadian Topography (32 km – NARR)  



Western Canadian Topography (90 m – SRTM DEM)  



Observed Balance 
(1985-1999) 

Modeled  
Mass Balance  
(1979-2008) m yr-1 

5 km 
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