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Fig. 2 : Number of hot days in the Lyon-Bron station
Source : Météo-France

A trend towards more intense and frequent heatwaves

Climate change adaptation implies improving the capacity of both societies and their 
environment to respond to hazards ampli� ed by this change. Early studies stressed heat 
waves as the main hazard to consider in the Greater Lyon area (� g.1). Indeed, � rst signs of a 
local climate change are an increase in average annual and seasonal temperatures and in 
the number of hot days (�g .2). 

 

Urban environments can be particularly distressed by this trend towards more-frequent and 
intense heat waves. In addition, the Urban Heat Island e� ects amplify the local distribution 
of temperatures, resulting from the combination of climate change e� ects and urban 
climate patterns. It is known to trigger local microclimates on the scale of an urban centre, a 
neighbourhood or even an urban block.  

 

If the Greater Lyon has been fully involved for ten years in the national e� ort for a local 
reduction of greenhouse gases, the local adaptation policy now encounters two main 
scienti� c issues. These are the characterizat ion of the urban climate and the assessment 
of terri torial vulnerability. 

Fig. 1 : Localisation of the Greater Lyon
Study area : 59 communes, 524 km², 1,3 million of inhabitants 
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To overcome these obstacles, a multidisciplinary study has been launched aiming for a 
better local climate measurement in potentially vulnerable districts of the Greater Lyon. As 
a � rst step to solve this problem, a mult i-criteria analysis has been initiated to assess the 
physiological vulnerability of di� erent groups of inhabitants in the Greater Lyon (�g .3).  
 

It allows to identify some vulnerable districts, which generally correspond to high density 
residential areas with di� erent urban morphologies. Three di� erent districts reaching high 
vulnerability values have been selected: “Lyon-Terreaux” , in the historic old city; “Lyon-
Perrache” , an ancient suburb in full renovation and “Rillieux-Semailles”  in the residential 
suburbs (�g .4).  

A better local climate measurement in three vulnerable districts
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Fig.3 : Assessment of the physiological vulnerability in the 
Greater Lyon 
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Fig.4 : Localisation of the three selected districts 
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Fig.5 : Characterisation of the local land-use in the «Lyon-Perrache» district (left) and in the «Rillieux-Semailles» 
district (right)

Sources : Data Grand Lyon, IGN

Explicit 3D-description of the urban scene 
using Geographical Information System

Software : ArcGIS (�g.5)

Characterization 
of the urban scene

 CFD modelling
Software : Code_Saturne

Thermo-radiative modelling
Software : SOLENE

Modelling 

Fig.6 : Work�ow to identify local microclimate conditions in the selected areas

A work�ow to model local microclimates
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Geometry
and mesh

Computational domain 
De�nition of the surfaces and meshes

Softwares : Salome and Gmsh

Simulations
Microclimatic simulations (sunlight, temperature, humidity, wind)

of the districts

Post-processing
Post-processing

Softwares : Paraview and PHYTON script language

Microclimatic simulations are currently performed using “SOLENE-microclimat” , developed 
by the CRENAU Laboratory from the Nantes School of Architecture (Musy et al, 2015). This 
model takes into account radiative heat transfers, conduction and storage in walls and soils, 
air� ow and convective exchanges, evapotranspiration from natural surface like vegetation 
and water ponds or humidi� cation systems, and the energy balance for a building in the 
simulated area (�g .6). 
First results and analysis highlight some urban properties that signi� cantly in� uence the 
local microclimatic conditions and human comfort, and which are challenging for urban 
planning, in a context of more frequent and intense heatwaves. E�e cts of urban 
morphology are especially pointed out, while this factor may also be related to social and 
economic trends. 
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