
A LiDAR-based glacial landform map of the Kebnekaise 
massif, northern Sweden

Calum Edwarda,b, Robin Blomdina,b, and Gunhild Rosqvista,b

a Geomorphology and Glaciology, Department of Physical Geography, Stockholm University, SE-106 91 Stockholm, Sweden

b Bolin Centre for Climate Research, Stockholm University, SE-106 91 Stockholm, Sweden



Aim

To produce an updated geomorphological map and to reconstruct
the deglacial history of the area surrounding the Kebnekaise
region of the northern Swedish mountains.

Objectives

− To produce an updated geomorphological map of the
Kebnekaise region, using a combination of field- and
remotely sensed mapping of newly available LiDAR elevation
data.

− To reconstruct the pattern of retreat during the final
deglaciation using palaeoglaciological inversion
methodologies, and to test such a regional-scale
reconstruction against ice-sheet-scale reconstructions
suggested in previous works.

− To evaluate LiDAR-based mapping robustness, and compare
to previous mapping studies.

Aim and Objectives
Methods

– 2x2 metre resolution Swedish
LiDAR-based terrain model

– GIS-produced hillshade models
used for remote landform mapping

– Ground-truthing of
geomorphological mapping



Research area in northern Swedish mountains



Updated geomorphological map
provides a somewhat successional map
for the region to that of Melander
(1975), produced from interpretation of
aerial photographs.



Geomorphological map of Kebnekaise (1:90,000).



Proposed (provisional) deglaciation time slices of relative 
ice margin retreat and ice dammed lakes from 

interpretation of deglacial landforms (marginal/proglacial 
meltwater channels, eskers, ice-dammed lake shorelines, 

De Geer moraines and glacial lineations).

Deglaciation reconstruction

a)

b)



d)

c)

Evidence of previously undocumented ice-dammed lakes identified, 
most prominently in Rautasjaure valley, suggesting position of 
southerly-retreating ice margin. Findings complement those of 
Regnéll et al. (2019). 



f)

e)

Small ice-dammed lakes in Kaskasavagge, Tarfala, Tjeuralako 
and Salvujohka. (e)



h)

g)

Final ice retreat time slice (h) shown with Stroeven et al. 
(2016)’s deglaciation isochrons (top to bottom: 10, 9.9 and 

9.8 ka B.P) included for comparison.
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Key findings

• Local-scale, detailed ice margin retreat during last deglaciation.

• Previously undocumented ice-dammed lake shorelines identified, most prominently in Rautasjaure valley (highest 
~840m a.s.l.). 

• Suggested southerly final ice remnant retreat, rather than retreat to final remnant mountain glaciers.

• Geomorphological features identified from 2x2 metre resolution LiDAR-based terrain model that would not 
identifiable to the same degree from field observations, satellite images and/or aerial photographs.


