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The objective of this project is to determine 
the geological structure of the Kolpene 
groundwater area so that the results can be 
used to estimate the validity of the present 
exclusion area and possible risks to the 
groundwater caused by the land use. Soil layers 
of the groundwater area are studied by means 
of collecting information by heavy drilling, 
geophysical surveying (ground penetrating 
radar and gravimeter measurements) and 
water sampling from the installed observation 
pipes. Also the general geological and hydro-
logical mappings are carried out. Main results 
which will be produced are: 1) the model of the 
bedrock surface, 2) the model of the surface 
of the groundwater and flow directions, 3) the 
thickness of groundwater saturated soil layers 
and 4) location and main characteristics of the 
soil layers which are significant to the ground-
water conditions. The preparing studies have 
been started at the end of 2013 and the results 
will be reported at the end of June 2015.

In Finland, structure studies have been con-
ducted in cooperation (among others) with the 
municipalities and local water suppliers and 
with the   authorities  from the  Centre  for  
Economic Development, Transport and the 
Environment. Geological Survey of Finland 
carries out project “Structure studies in Kolpene 
groundwater area” in Rovaniemi, Finnish 
Lapland. Study site is located in northern 
Finland, in the vicinity of the city center of 
Rovaniemi. Extent of the area is about 13 square 
kilometers and there are lots of urban residen-
tial areas and other human activities.

3D modeling of soil structure in urban groundwater areas: 
case studies in Rovaniemi, Finland

3D modeling of groundwater areas is an 
important research method in groundwater 
surveys. Model of geological soil structure 
improves the knowledge of linkage between 
land use planning and groundwater pro-
tection. Results can be used as base infor-
mation when developing the water supply 
services and anticipating and performing 
the measures needed in case of environmen-
tal accidents. Also, collected information 
is utilized when creating the groundwater 
flow model.

Project is funded by European Regional 
Development Fund and by the city of 
Rovaniemi.

Preliminary interpretation of   bedrock level. 
Fracture zone, where the glaciofluvial material and groundwater recharge area are located, is evident.

Using LIDAR: study area in corrected Z-level with boundaries of groundwater area. 
LIDAR is also used in GPR- and gravimetric measurements.

General soil map of the area, sorted fine- and coarse-crained 
esker material (green) in the middle (NW-SE). Most of the 
area is covered by till (light brown) and peat (gray). Bedrock 
outcrops (red) mainly in higher vertical positions.

Sample GPR-profiles with interpretations of material and 
groundwater/bedrock level.

Bedrock level, based on gravimetric measures.

Groundwater area ”Kolpene” with locations of GPR- and gravimetric profiles.

The study area is located in Rovaniemi, 
Northern Finland


