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LiDAR-based (Light Detection And Ranging) 
2 m-grid digital elevation models (DEM) are 
exceptional remote sensing data in geosciences 
in many aspects: they can be used to constrain 
terrain features in greater detail than ever before 
(Johnson et al., 2015), allow extraction of new 
geomorphological features and relationships (Mäki-
nen et al., 2017), provide a possibility of acquiring 
3D information of the terrain, and nowadays cover 
extensive areas in Finland (ca. 90%), and elsewhere 
in the Fennoscandian Shield. LiDAR DEMs 
open up new ways of investigating and modelling 
of geological processes and geomorphological 
characteristics, and thus provide significant 
potential for advancing theories in geosciences.

In Scandinavia, high-resolution LiDAR 
imagery has so far been employed to study and 
map a wide range of glacial geomorphology and 
postglacial terrain features. These include research 
on issues such as ribbed (Rogen) and hummock 
moraines and their tracks and corridors (Möller 
and Dowling, 2015; Peterson et al., 2017), ice 
streaming (Greenwood et al., 2015), De Geer 
moraines (Bouvier et al., 2015; Ojala et al., 2015; 
Ojala 2016), subglacial meltwater systems (Sarala 
et al., 2015), beach ridges, cliffs and shore terraces 
(Ojala et al., 2013), fluvial terraces, floods plains and 
lateral meltwater channels (Eilertsen et al., 2015), 
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postglacial fault scarps and landslides (e.g. Mikko 
et al., 2015; Palmu et al., 2015; Ojala et al., 2017a, 
2017b), as well as bedrock lineaments, fracture 
sets, and fissures (Scheiber et al., 2015; Skyttä et al., 
2015).

The present thematic issue is a follow up of 
the “Unraveling Scandinavian Geomorphology: 
the LiDAR revolution” Special Issue published in 
the GFF in 2015 (Johnson et al., 2015). Here, we 
concentrate on LiDAR-based applications in 
mapping of glacial deposits and glaciodynamic 
features in Finland, a project that was launched by 
the Geological Survey of Finland in 2015 (Putkinen 
et al., 2016). The first paper by Putkinen et al. 
(2017) shows how the availability of LiDAR DEMs 
has fundamentally changed the process of mapping 
Quaternary deposits in Finland. They introduce 
the new national Glacier Dynamic database 
(GDdatabase) focusing on recording superficial 
deposits and features created by continental glaciers 
in Finland during the last ice ages. In their article 
and supplementary files, Putkinen et al. (2017) also 
illustrate tens of representative examples of different 
geological features mapped for the GDdatabase. 
Furthermore, they provide examples of site-specific 
mapping procedures and applications of the stored 
information in understanding of dynamic ice 
stream lobes during glaciation.
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In the second paper by Sarala and Räisänen 
(2017), the focus is on glacial lineations (about 
9000 individual features) and interpretation of ice 
lobe evolution based on streamlined erosional and 
depositional formations, hummocky and ribbed 
moraines and glaciofluvial formations in the area 
of eastern Kuusamo Ice Lobe, northern Finland. 
New results reveal that modern superficial deposits 
were formed during three different ice flow phases 
of the Weichselian glaciations. Based on LiDAR 
data analysis, different erosional and depositional 
formation patterns can be separated to evaluate ice 
flow phases, subglacial conditions and mass balance 
of the ice lobe during its life cycle. The length of 
lineations also indicates variation in glacier flow 
velocities and transport distances.

In the third paper by Nikarmaa et al. (2017) 
authors examine the behaviour and subglacial 
conditions of the North Karelian/Oulu Ice Lobe 
with the inversion modelling method. The method 
is based on the identification and interpretation 
of mapped glacigenic streamlined lineations 
that were formed during active ice flow stages. 
Results indicate that the ice lobe dynamics were 
strongly affected by pre-existing Quaternary 

sediment thickness, bedrock lithology, structures 
and topography. These features caused ice mass 
movement through flow corridor pattern with 
several retreat and re-advance cycles throughout the 
North Karelian/Oulu Ice Lobe life span.

We hope that this Special Issue will provide 
readers new ideas and motivation to apply LiDAR 
data, not only in geomorphological mapping, 
but also in advanced analysis of the relationship 
between different superficial geological features, 
their formation processes, and understanding of 
the development of the land systems in glaciated 
terrains. The Geological Society of Finland and the 
Geological Survey of Finland are thanked for their 
support during the editorial process and publishing 
this special issue. Furthermore, eight volunteer 
international experts are thanked for their kind 
help in reviewing the manuscripts and providing 
valuable comments and suggestions that improved 
the quality of published articles. All scientists and 
institutes that helped with this Special Issue are also 
acknowledged.

In Espoo and Rovaniemi on 27th September 2017
Antti E.K. Ojala and Pertti Sarala
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