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Summary 

Climate change is disrupting our ecosystems, affecting weather phenomena and modifying the 

hydrological cycle. In urban areas, these impacts are reinforced by imperviousness. Urban trees offer 

multiple ecosystem services and are therefore an optimal solution to mitigate such effects, particularly 

through the hydrological cycle and the local climate. In order to optimize these advantages, a pilot 

system was set up at the end of 2019 in the Sense City test area, to better quantify and qualify the role 

of trees in urban space from hydrological and climatic point of view. The contribution of Future Days 

will present the results of the first follow up of tree boxes, launched in the spring 2020. 

I. Introduction 

Urbanization is a major phenomenon, which designates a continuous process of population 
growth and urban expansion. Although it is a source of economic development, it alters and 
destroys many natural areas. The continuous development of urban areas affects the natural 
hydrological cycle principally through soil imperviousness, decreasing lag time between 
precipitation and runoff and increasing peak flow and volume of total runoff  (Flores et al. 2015; 
Berthier et Joannis 2010). Facing the problem, various ways of compensation have been 
implemented such as green roofs, permeable pavements, rain gardens or storm trees. In this 
presentation we focus on the last approach, as it’s often presented as modular solution, best 
suited for existing urbanisation due to its small dimensions and the multiple ecosystem services 
the tree can provide. 
The city tree represents a well-known urban object, experiencing different approaches starting 
with ecology, passing by aesthetics to finish with sociology (Gourrierec 2012). The tree 
ecosystem functions are diverse. We can cite, among others, the cooling effect due to shading 
and evapotranspiration or the improvement of the living environment through  green biotope 
(Vergriete et Labrecque 2007; Vinet 2010; Musy et al. 2014; Seidl et Saifane 2020). 
Trees can constitute an alternative way for storage and treatment of runoff close to the point of 
its production. Studies (EPA 2012; CRWA 2008) in Anglo-Saxon countries show that one 
lined-up tree can treat more than twenty square meters of surface area. Thus, a city like Paris 
could manage up to 5% of its roadway runoff just by transforming the existing line trees. 
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To better understand the hydrological and climatic functioning of storm water trees, a pilot 
device has been studied in the Sense City since early 2020. The presentation therefore proposes 
to present the device instrumentation and the first results of the current measurement campaign. 

II. Methodology 

The Sense City experimental system of the university campus of Cité Descartes at Champs sur 
Marne (77) consists of a mini-city equipped with a climatic chamber. Its aim is to support urban 
industrial actors in the testing of their concepts and technologies (Van Eeckhout 2018). As part 
of the French OPUR5 research program, an artificial street section of this device was equipped 
with 3-meter high maple trees (Acer platanoides 'Globosum') at the end of 2019. The storm 
water trees are equipped with a layer of 20 centimetres Rainclean® substrate, able to retain the 
major part of incoming runoff pollutants, an overflow and a drain 60 centimetres underneath. 
One side of the road serves as reference while the other side receives runoff from road section 
of 80 m².  Three units of storm-water trees are equipped since 2020 with sensors to measure 
water flows in the different compartments (see figure below (Seidl 2019).  

To estimate the different water 
balances and to model the tree 
box, water flow data will be 
continuously collected during one 
or two vegetative cycles under 
natural and controlled conditions. 
The depollution capacity will be 
monitored in parallel through 
chemical analyses of the 
incoming runoff, drain outflow 
and the analysis of the 
Rainclean® substrate.  

 

 

 

 

III. Preliminary results 

The research project will contribute to the reflection on sustainable water resource management 
in the framework of climate change. It questions the ecosystem function (s) of green spaces and 
in particular the link between urban runoff and the role trees could fulfil. The results will 
describe more accurately the water flows (Ramier, Berthier, et Andrieu 2011), the depollution 
mechanisms and the possible impacts or benefits for the tree in a new bio-filtering system. 
Finally, the research will question the management model and the position of end users vis-à-
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vis an innovation in storm water management. The research will help the municipalities to 
develop the "storm water tree" as new sustainable urban drainage equipment, satisfying the 
hydrological, environmental and managerial conditions of the urban municipalities.  

The contribution proposes to present the experimental setup and the first results of the current 
measurement campaign focused on the role of trees in the tree-box water balance, based on rain 
data, soil humidity and evapotranspiration. 
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