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This study presents the potential of electrical resistivity and induced polarization tomography to obtain high-resolution, 

3D time-lapse images of the landfill body as well as our understandings how the imaged resistivity and chargeability 

distributions and changes may be connected to different hydrological and biochemical processes as well as structural 

heterogeneities. 

The potential is considered through examples are geoelectrical measurements carried out during the last ten years at the 

bioreactor landfill site of Ämmässuo. The Ämmässuo is the landfill of Helsinki region and the biggest disposal facility 

in the Nordic countries. It consists of two landfill sites, the old one, which has been closed, and the new one, which is 

active. The old landfill site was receiving waste from 1987 until 2007. It occupies an area of 52 hectares and it contains 

about 10 million tonnes of waste. In 2003, when the old landfill of Ämmässuo was close to end operation, the 

experiments were started to study possibilities to build and operate a leachate recirculation system in the oldest part of 

the landfill and since the closure the landfill has been operated as a bioreactor landfill and horizontal infiltration 

trenches are used to apply leachate into the landfill. 

From the start of the experiments electrical resistivity tomography (ERT) has had an important role in monitoring 

leachate infiltration. Repeated ERT measurements were first carried out at selected cross-sections and nowadays as a 

fully autonomous 3D/4D (time-lapse) imaging using the 2D grid of electrodes that has been built permanently under the 

impermeable landfill cover.  Recently induced polarization tomography (IPT) has also been integrated into the ERT 

monitoring process. 

The recent developments of multi-channel resistivity/IP meters which enables more than one reading to be taken at a 

single time and as well as in 3D/4D inversion algorithms which enables to maximize and focus the sensitivities of the 

measurement configurations into selected landfill subvolumes at a time has improved dramatically our capabilities to 

invert very large data sets of monitored potentials into high-resolution 3D pictures of resistivity and chargeability 

distributions. 

The time-lapse ERT results combined with in-situ water-content and salinity data, solute transport calculations and 

laboratory studies demonstrate that the method has great potential to divide the landfill body into hydrologically varying 

subvolumes. The results clearly show the effects of preferential flow and thus the channels of fast transport of water. It 

is also possible to map mobile zones where the water transport is slow as well as the stagnant zones without any water 

transport. Stagnant zones show up as volumes where there is only initial moisture content of the waste. The landfill 

consists of horizontal layers and there is a strong anisotropy in water flow. This seems to result both dry and very wet 

pockets. 

The induced polarization is a measure of the chargeability of the solid phase present. The chargeability is different for 

mineral phases and organic matter. The preliminary analysis of changes in normalized chargeability (chargeability 

divided by resistivity) distributions in time indicate that subvolumes, where we can distinguish slow chargeability 

increase, may be related to the landfill stabilization processes. 

The time-lapse information provide us also with excellent insight in the spatial effect of treatment approaches on rather 

high resolution throughout the whole landfill body and helps us diagnosing spatially the emission potential. 

 


