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• Mass balance evolution of entire 
glacierized area (1980-2016)

• Quantify fresh water flux to the 
fjord 

DEM of Kongsfjord area
Total basin area ~1440 km2



Motivation

• Total fresh water input to the fjord

• Impact on fjord eco-system

• Ocean cirulation modelling
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Motivation

Why?

Sentinel-2 image over Kongsfjord 10 July, 2016
GIF Courtesy: Penny How



Urbanski et al. 2017



Pic couresy : Daniel Costa, University of CaliforniaSource: Twitter 
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• Implement an energy 
balance model coupled with 
snow model 

• Calculate mass balance 
and runoff

• Investigate hydrology and 
develop a runoff routing 
model to quantify discharge 
at the outlet.

Approach



• Total basin area 
=~1440 km2
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Mass Balance and components
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• Investigate Hydrology 

• Use runoff routing model to simulate discharge hydrograph at 
the glacier outlet points.
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Summary:

• A coupled energy balance-snow model is used to simulate mass 
balance and runoff of glaciers around Kongsfjord.

• Model is calibrated with AWS and stakes measured winter and 
summer balance data.

• Glaciers in Kongfjord basin show variability in mass balance.

• Glaciers in south and east show more negative mass balance.

• We investigated hydrology and a runoff routing model to qunatify 
fresh water flux to the fjord.

• Kronebreen and Kongsvegen contributes maximum fresh water to 
the fjord.
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