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Abstract: Properties of constructed soils determine the functioning of nature-based solutions, such 
as stormwater bioretention beds. Water infiltration, colloid transport and heat transport in the soil 
layer are affected by changes in pore system geometry of the biofilter layer particularly due to the 
development of macropores and by clogging of pores by particles. The rate of alterations is often 
faster than in natural soils due to higher loads of particles as well due to frequent variations of the 
water content. In the presented study we assess the temporal changes of soil structure of biofilter 
layer of the experimental bioretention beds by conducting field-scale experiments and noninvasive 
diagnostics of soil cores. The aim is to relate changes in bioretention cell performance to the 
structural changes of biofilter soil. Two identical experimental bioretention cells were constructed 
in December 2017. The first bioretention cell collects the stormwater from the roof of the nearby 
experimental building (roof area 38 m2). The second bioretention cell is supplied from a tank using 
a controlled pump system, which allows generating of artificial rainfall-runoff episodes. The 
bioretention were planted in July 2018 by four perennial plants (Aster novae-angliae “Purple Dome”; 
Hemerocallis ‘Lemon Bells’; Euphorbia amygdaloides; Molinia caerulea). Bioretention cells are 
instrumented with water content probes, tensiometers, water potential meters. Outflow from the 
bioretention cell is monitored by tipping buckets. Small undisturbed samples were collected from 
the biofilter layer before and after the first vegetation season and examined by X-ray micro 
computed tomography (CT). Image analysis involved segmentation of the macropore network and 
calculation of the properties of the pore system. The analysis of X-ray CT imaging demonstrates the 
significant decrease of macroporosity during the first vegetation season. The outcomes of the 
research will lead to improved design and management procedures for and bioretention beds. 
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