
The fells in Finnish Lapland: LiDAR technology helping to study the landforms

Geological Survey of Finland
Nenonen, K.a, Johansson, P.b, Palmu, J.-P. a, Sallasmaa, O.a and Sarala, P.b

a Geological Survey of Finland, P.O. Box 96. FI-02151 Espoo, FINLAND 
b Geological Survey of Finland, P.O. Box 77, FI-96101 Rovaniemi, FINLAND 
E-mail: keijo.nenonen@gtk.fi

1:650 000

B

A

B

A

Korkeusmallit © Maanmittauslaitos ja Hallinnon tietotekniikkakeskus 2017.

Elevation m asl.

DEM 10

< 250 m asl.

250 - 300

300 - 400

400 - 450

450 - 500

500 - 550

550 - 600

600 - 650

650 - 700

> 700

Main map is Elevation m asl. in 10 m resolution (DEM 10). 
It is a product of National Land Survey of Finland (Maanmittauslaitos).
Slope in smaller maps is processed using Arcgis Desktop -program
and spatial analyst -extension.

Elevation scale applies to both main map and the smaller elevation maps.
Slope scale applies to all the slope maps. 
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Tor formations at the top of the  Nat-
tanen iselberg.  Horizontally fractured  
granite texture is well developed in the 
tor. Photo Peter Johansson

The hillshaded elevation view 
shows small scale elevation 
fluctuations  such as solifluc-
tion lobes
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The fells in Finnish Lapland: Visualizing DEMs to study landforms 
Laser scanning LiDAR datasets and lower resolution digital elevation models are powerful tools to analyse, calculate and study 
the geomorphology of large areas in Finnish Lapland. As the footprint of the laser scanning beam is 60 cm on the terrain and 
the scanning point density is at least 0.5 points/m2, the accuracy of LiDAR information is phenomenal. Even the smallest de-
tails on the ground become visible when the altitude accuracy in uncovered terrain is 15 cm at maximum. On the other hand, 
with mountainous areas, lower resolution DEMs can provide with better visualization to natural features. Lidar data can be 
used as background data to verify correct generalization of lower resolution DEMs. 
Accurate LiDAR data is demonstrated to even extend below the Quaternary overburden, and the signs and remains of older 
geological or geomorphological processes and formations can be seen and analysed from the images. The Quaternary over-
burden is quite shallow in Lapland and covers the Precambrian bedrock with a narrow veneer of till only a few metres thick. 
In Lapland, the bedrock is usually weathered to grusses, sapropelite or even kaolinitic clay. On top of the residual hills, insel-
bergs, the tor formations of bedrock are frequent and evidently date back to preglacial times.
The inselbergs in Lapland rise from the peneplain to a height of over 500 m above sea level and have a relative height of 
approximately 200–400 m. Residual hills and inselbergs are not of the same bedrock type, but they are built of rock types 
(quartzite, vulcanite, granite, gabbro and granulite) that are more erosion resistant than the surrounding low areas of mica- 
and graphite schist and gneisses. In light of this LiDAR study, it is evident that most of the fells, or “tunturi”s, in Finnish Lap-
land are in fact residual hills and can be considered as inselbergs.
Details of these inselbergs are easy to examine from different level of Digital elevation models. For example, various profiles, 
images, hill shadings and 3D models, as well as areal and volumetric calculations can be produced from the accurate math-
ematical point cloud of laser measurements on the ground. As LiDAR point clouds are in a mathematical geometric form, 
they are relatively easy and rapid to process with various statistical and geometric methods in comparison with the former 
manual geomorphological methods.

Reference:
http://www.maanmittauslaitos.fi/en/maps-and-spatial-data/expert-users/product-descriptions/elevation-model-10-m
http://www.maanmittauslaitos.fi/en/maps-and-spatial-data/expert-users/product-descriptions/elevation-model-2
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Slope fluctuations along the profile line from A to B in Nattaset. 
DEM2 shows more detailed view of slope changes than the DEM10.

La
y-

ou
t: 

H
ar

ri 
Ku

tv
on

en


