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Abstract. This paper presents field experimental setting represented by three mesocosms for 
bioretention cells performance research in pedoclimatic conditions offered by the urban environment 
of Cluj-Napoca. A mesocosm is an experimental tool, which allows investigation of a small part of the 
natural environment, under controlled conditions. In this way mesocosms provide a link between 
observational field studies that take place in natural environments and controlled laboratory 
experiments that may take place under somewhat unnatural conditions. To obtain effective 
bioretention mesocosms in early stages of setting up were used software designs, numerical and 
hydrological modelling. Mesocosm model was built on schemes obtained from modeling and design. 
The results purpose is to familiarize the different social groups in Romania with these sustainable 
drainage systems with environmental low impact. 
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Introduction. A mesocosm is an experimental tool, which allows investigation of a 
small part of the natural environment, in controlled conditions. Bioretention systems are 
designed to facilitate physical, chemical and biological processes that occur, usually in natural 
terrestrial ecosystems. Sedimentation, adsorption, filtration, volatilization, ion exchange, 
decomposition, phytoremediation and bioremediation, represents a part of the natural 
processes that contribute to water quality improvement in an bio retention system (Davis et 
al., 2001; Prince George’s County, 2007). Roy et al. (2008) have identified impediments in 
large scale implementation of sustainable practices in different watersheds. These 
impediments including: uncertainties related to performance and cost, insufficient standards 
and technical regulations; institutional and legislative gaps; insufficient funding and effective 
market incentives (Roy et al. 2008). Roy-Poirier et al. (2010) revealed some additional 
challenges in large scale implementation of bioretention systems: difficulties in obtaining 
permit from regulatory bodies, promoting public appropriation and educating owners 
regarding the bioretention system maintenance. Solutions to these challenges related to 
implementation would help facilitate the use of bioretention systems as self-governing 
rainwater management practices (Roy-Poirier et al. 2010).  

Aims and objectives. In order to determine construction solutions, to streamline the 
management processes of runoff, implementation etc. the experiments conducted by various 
scientists, included the construction of mesocosms intended to provide concrete answers  and 
relevant resolutions of the impediments arising from implementation of bioretention systems 
in different parts of the world. This paper presents field experimental setting represented by a 
small scale bioretention systems, referred as mesocosms (Henderson et al. 2007; Lucas and 
Greenway, 2008; Lucas and Greenway, 2010; Randall, 2011) or microcosm (Hunt, III, 2003) 
in previous investigations. This experimental field is intended for bioretention cells 
performance research in climatic conditions offered by the urban environment of Cluj-
Napoca. The objectives of this work are: obtain effective bioretention mesocosms for 
hydraulic efficiency, retention and purification of rainwater study. 
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Materials and methods. To obtain the mesocosms were used (in early stages of 
setting up) design, numerical and hydrological modeling software. Election of construction 
materials has been carried after specialized scientific literature study. In previous studies that 
have used mesocosms in the carried experiments, for their construction were used various 
materials: plastic barrels (Randall, 2011); metal garbage dumpsters (Ming-Han Li et al., 
2010); PVC (Hunt, III, 2003); plastic boxes (Muthanna, 2007) or wood, together with other 
auxiliary materials (waterproof foils, plastic or metal pipes, etc.).  

Results and Discussion. Mesocosm model has been built based on schemes derived 
from modeling and design process. The outdoor experimental mesocosms are preferred in 
bioretention systems water quality and hydraulic performance assessment due to the low cost 
systems and space necessary for setting up the experiment (compared to a pilot bioretention 
system, scale 1:1). Experiments carried with these experimental bioretention cells focuses on 
the bioretention efficiency evaluation in terms of hydraulic effectiveness, retention and 
purification of rainwater runoff. Results are intended, in particular, to familiarize various 
social categories from Romania with these sustainable drainage systems. 

Conclusion. The scientific literature study and use of preliminary steps (design, 
hydrological and numerical modeling) in the mesocosm construction allows the establishment 
of an experimental field suitable to pursue investigations intended to outlining bioretention 
system effective implementation regulations and patterns in Cluj-Napoca. 
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