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The Ice-Water Budgets of Glacierized Basins in Arctic Archipelago(s) 
This work suggests the joint efforts of several teams from USA, Canada (may be 
Russia and W.Europe). 

This study will focus on glacierized basins on Axel Heiberg Island, Nunavut, 
Canada (79º N, 90º W).  Ultimately, the investigation will derive glacier mass 
balance and freshwater fluxes for all the glaciers on Axel Heiberg.  I have 
suggested to focus on calibration and validation efforts on White Glacier and 
Thompson Glacier in the Expedition Fiord area of the island. 
Axel Heiberg Island has an area of 37200 km2.  Of this area, 31.5% is glacierized 
(Ommanney 1969). 
Goals and Specific Objectives 

This investigation is driven by two important questions: 1) What is the state 
(mode) of cold-subpolar glacier systems in time of climate change? 2) What is 
the magnitude and variability of the contribution of glaciers and ice caps to the 
freshwater flux to the Arctic Ocean?  The longer-term goal is to extend and 
enhance records of glacier mass balance and to evaluate annual and long-
term variability of the volume of freshwater supplied by glaciers to the Arctic 
Ocean.   

There are four specific objectives. 
1.Estimate glacier mass balance from satellite-based observations and calibrate 

with field observations of mass balance. 
2.Using remote sensing data from 1982-present, produce a consistent and robust 

time series of mass balance for selected glaciers on Axel Heiberg. Further 
extend the time series with limited, earlier in situ measurements of glacier mass 
balance. 

3.Quantify changes in glacier volume and glacier runoff; spatially extrapolate to 
all glacierized basins of Axel Heiberg, and over the entire Canadian Arctic 
using existing long-term observations and space-images (presumably MODIS 
and ASTER). 

4.Evaluate the temporal variations of glacier volume change and runoff, 
contribution to the Arctic Ocean, with respect to changes in precipitation 
and temperature from annual to long-term time scales. 
This proposed investigation not only offers a method to obtain regional 

estimates of glacier mass balance but attempts to put mass balance in the 
context of the water budget of the region.  This is important because while mass 
balance represents a change in long term storage it is influenced by short-term 
changes in meteorological conditions. 

Proposed study is based on the advanced observational methodology, 
which has been verified in several mountain ranges in Central Asia, Caucasus 
and Alps (results and data are published) but has never been applied to the 



IDEA 163 

much larger Arctic glaciers and ice caps due to lack of funds, availability of 
space images, and internationally coordinated teams.  

Mark Dyurgerov,  
University of Colorado at Boulder, 
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