
The melting of the Columbia Icefield: the fate of the famous Athabasca Glacier in the Canadian 
Rocky Mountains  
 
(A historical model scenario contrasted with forecasts based on RCP2.6 and RCP8.5 scenarios) 
 

 
 
“Touch the ice formed by snow that fell 400 years ago. Can you feel the ancient glacier moving 
beneath your feet at 3 cm (1.2 in) a day? … Discover the Athabasca Glacier, part of a colossal icefield 
– the largest in North America – whose run-off feeds three different oceans”, advertises Travel 
Alberta on their website their Ice Explorer bus tours and a three-hour guided ice walk.  
 
In 2010/2011, I lived in Alberta in Canada. As a central European I was astonished by the beauty of 
the Canadian Rocky Mountains, in particular the Columbia Icefield located between the provinces of 
Alberta and British Columbia. It was formed in the last Ice Age, covers around 325 km2 (125 mi2) with 
a max. depth of 360 m (1180 ft) and is a main source of fresh water. However, I remember that 
pictures in the exposition centre revealed the glacier’s significant shrinkage in the past decades.  
 
To examine the glaciers actual and potential future fate, I selected the Time Series Browser at 
http://climatemodels.uchicago.edu/timeseries/. According to the available data for the period 
1851-1995, the length of the Athabasca Glacier shrunk dramatically: 
 
 

 
 
 

Year 1851 1860 1875 1890 1905 1920 1935 1950 1965 1980 1995 

Length in 
meter 

1,169 1,156 1,119 1,063 986 816 415 1 -306 -371 -422 

 
 
To measure the temperature changes in the area around the Athabasca Glacier, two metrological 
stations with the following coordinates are available: 

a) Athabasca 2: 54.8N,  113.5W; Elevation 626 - Elev(grid)602, Veg(grid) - cool conifer 
b) Athabasca Landing: 54.7N, 113.3W; Elevation 503 - Elev(grid)569, Veg(grid) - cool conifer 

 
For the examination, the temperature changes are assessed through AR5 Model CCSM4 (NORM1900-
50). 
 

http://travelalberta.com/Things%20to%20Do/Nature%20and%20Outdoors/Glacier%20Tours.aspx
http://travelalberta.com/Things%20to%20Do/Nature%20and%20Outdoors/Glacier%20Tours.aspx
http://climatemodels.uchicago.edu/timeseries/


According to the “historical model scenario” (including natural and human-caused changes), the 
findings are as follows:  
 

(1a.) CCSM4 model for Athabasca 2: 
 

Year 1851 1860 1875 1890 1905 1920 1935 1950 1965 1980 1995 2005 

°C  1.52 0.7 -0.35 0.12 0.36 0 -0.22 -0.43 0.70 1.08 2.84 2.33 

 
(1b.) CCSM4 model for Athabasca Landing: 
 

Year 1851 1860 1875 1890 1905 1920 1935 1950 1965 1980 1995 2005 

°C 1.52 0.7 -0.35 0.12 0.36 -0.24 -0.22 -0.43 0.70 1.08 2.84 2.33 

 
Due to the conformity between the two metrological stations, the forecast focus on Athabasca 2.  
 
With regard to the forecasts under (a) the premises that no further emissions of greenhouse gases 
are released (RCP2.6) and (b) a high-emission scenario (RCP8.5), the model predicts the following 
temperature increases:  
 

 (Optimistic) RCP2.6 scenario for CCSM4 model for Athabasca 2  
 

Year 2005 2015 2025 2035 2045 2055 2065 2075 2085 2095 

°C 4.23 3.07 2.50 3.47 3.03 3.94 3.07 2.65 4.78 5.42 

 

 (Pessimistic) RCP8.5 scenario for CCSM4 model for Athabasca 2 
 

Year 2005 2015 2025 2035 2045 2055 2065 2075 2085 2095 

°C 3.3 4.23 1.95 4.64 3.25 3.85 5.61 8.3 7.14 7.68 

 
 
Conclusion 
 
According to the graphs generated through CCSM4, the average temperature per year and in 15-
years intervals 1851-2005 fluctuated strongly in the range 0-2 °C. However, CCSM4 data revealed as 
a trend that greenhouse gas emissions raised the average temperatures compared to pre-industrial 
times, and will continue to contribute to the Glaciers shrinkage. In both RCP scenarios, although on a 
different time scale, the warmer temperatures will cause more melting and suggest a possible 
transition of the area from a cooler to a warmer climate–which will bring significant changes for 
vegetation and animals. 
 
 
Important information  
 
The URL in the web browser does not lead to the graphs and data of the examination.  
Please select the following options under http://climatemodels.uchicago.edu/timeseries/ to get to 
the information: 
 

(1) Met. Station Data – Country: Canada; Station Name: Athabasca 2, Al and Athabasca Landing, 
Al 

(2) Forcings/Records: Athabasca glacier 
(3) AR5 Models: Model Name CCSM4; Model Scenarios: historical, rcp26 and rcp85 

http://climatemodels.uchicago.edu/timeseries/

