
Impact of Climate Change on Stormwater 
Management at the Urban Watershed Scale 

Background 
Climate projections for France (Jouzel, 2014) indicate a rise in average temperature, regardless of the season, 

for the most likely scenarios. On the other hand, the intensity varies according to region: the far west is expected to see 

a smaller increase than most other regions (Lotfi, 2015). Concerning rainfall, the uncertainties are greater and the 

trends are thus less obvious to determine. These climate changes impact thermal comfort and rainwater management 

in urban areas, potentially accentuating the adverse effects of urbanization. Thus, on the one hand, urban heat islands 

will become more frequent and intense, with associated health and energy consequences. On the other hand, floods 

are also likely to be more frequent and more intense, while groundwater recharge will be more limited. Another 

problematic phenomenon for communities is likely to increase: the discharge of wastewater networks into the natural 

environment, which impacts the quality of rivers. 

Communities have so-called nature-based solutions (SfN) which, by renaturalizing the urban environment 

(generally through de-watering), are supposed to bring the energy and water balances closer to those of the natural 

environment. These solutions thus contribute to adaptation strategies. Numerical tools are being developed to evaluate 

these SfN in a unitary way or as part of a more elaborate strategy. The Gustave Eiffel University is participating in the 

development of such a tool (TEB-Hydro, Stavropulos-Laffaille et al, 2018).  

However, in order to help decision-makers choose the most effective strategies to adapt to climate change, the 

tools developed need climate data. Climate projections, available in France on the DRIAS portal, exist at spatio-temporal 

resolutions that are not adapted to study in urban areas. Disaggregation methods are therefore necessary. Hidalgo et al 

(2014, 2018) have developed a methodology for disaggregating the different climatic variables required for the TEB-

Hydro model. However, if the method is adapted for air temperature, it must be improved for precipitation 

(Stavropulos-Laffaille, 2019). 

Objective and content of the course 
The objective of this internship is thus to develop a methodology for disaggregating climate variables, which is 

adapted to the urban environment, particularly with regard to precipitation data. It is organized in three phases. 

A first phase is for bibliography on climate change, the different scenarios, the methods of disaggregation of 

rainfall fields and the TEB-Hydro model. In addition, the student will take in hand the TEB-Hydro model and the case 

study of the Pin Sec catchment (Stavropulos-Laffaille et al, 2019). 

Based on the results of Stavropulos-Laffaille (2019) and on the existing methods of disaggregation of rainfall 

fields, the disaggregation method of Hidalgo et al (2014, 2018) can be improved in a second phase. This new version will 

be evaluated using available rainfall data over the 2008-2017 period. 

Finally, the impact of climatic projections in terms of urban rainwater management, on the scale of an urban 

catchment area, will thus be evaluated during the last phase of the training course. 
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Coordination : Katia Chancibault, katia.chancibault@univ-eiffel.fr  

localization : Université Gustave Eiffel, campus de Nantes, Route des ponts et chaussées, Bouguenais. 

Gratification : about 580€/month (It is calculated on the basis of a daily amount). 
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