
 

 

Glacier Mass Balance Changes and Meltwater Discharge (selected papers from sessions at the IAHS Assembly in Foz do 
Iguaçu, Brazil, 2005). IAHS Publ. 318, 2007, 186-194. 

 
Temperature lapse rates and surface energy balance at 
Storglaciären, northern Sweden 
 
KEIKO KONYA1,2,3, REGINE HOCK4,5 & RENJI NARUSE2 

1 Graduate school of Environmental Earth Science, Hokkaido University, Japan  
2 Institute of Low Temperature Science, Hokkaido University, Kita19 Nishi8, Kita-ku, Sapporo, Hokkaido 060-0819, Japan 
3 Institute of Observational Research for Global Change, Japan Agency for Marine-Earth Science and Technology, Japan 

conya@jamstec.go.jp 
4 Department of Earth Sciences, Uppsala University, Villavägen 16, 75236 Uppsala, Sweden 
5 Geophysical Institute, University of Alaska, Fairbanks, Alaska 99775-7320, USA 

 
Abstract A detailed meteorological experiment, including the operation of several automatic weather 
stations on and outside the glacier, was performed on Storglaciären, a valley glacier in Sweden, in 
summer 2003. On average, near surface air temperature lapse rates derived from several weather 
stations on the glacier were –6.0 ± 3.5°C km-1, indicating strong temporal variability. We found no 
correlation with meteorological variables as a base for parameterization in melt modelling. Surface 
energy balance computations showed that, on average, net radiation is the largest contributor to melt 
energy, in agreement with previous studies. Latent heat fluxes were positive throughout the simulation 
period indicating condensation. It was not possible to constrain roughness lengths within several 
orders of magnitudes, since the differences in modelled melt for all cases were still within the range of 
uncertainty pertinent to the melt measurements during the 13-day period of coincident meteorological 
and melt measurements.  
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