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Object 

Å Investigation of the influence of urban morpholgy on transfers between air 
flow within the canopy and above

ÅDistinction of flow characteristics in function of the morphology of districts

NANTES

Example of 2 districts with different morphology
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ÅMethod
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Introduction
Existing methods:

ÅAbove the canopy: 

ïLogarithmic law ï
roughness approach Ÿ not 
enough information inside 
of the canopy

Å Inside of the canopy:

ïObstacles resolving 
methods are too expensive 
at city scale

Coceal et al 06: DNS: 3 diff. 

Resolutions, density: 25%



M.MACHE1 - 4 June 2010 - HARMO13 Paris

Method

LES with drag force approach will be used

Å Atmospheric code used: ARPS
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The drag approach was introduced in the 

code ARPS by Dupont and Brunet 2008 for 

an application on vegetation canopies.
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Parameters describing the canopy:

Method
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üaf given by the geometry 

of the buildings (density)

ücd higher value than in 

vegetation canopies, 

important variations inside 

of the canopy

Method

Adaptation of the code ARPS 

to urban canopies

Distribution of cd values (in function of height) found

by adjusting results to experimental data of Macdonald et al. 2000.

The drag approach was introduced in the 

code ARPS by Dupont and Brunet 2008 for 

an application on vegetation canopies.
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Parameters describing the canopy:
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Å Domaine size: 

Å 3000m*1500m*1500m 

( =143*73*59 grids)

Å grid size: 20m*20m*25m (average dz)

ÅHomogeneous canopy

ÅPeriodic boundary conditions

Åȹt = 0.03 s

ÅVariations within z<H  at different ɚp

CANOPY 

Åheight  H = 10m

ÅVertical grid size: 1m 

Å4 simulations: ɚp = 6.25%;16%;25%;44%

occupied ground area

total ground area
ɚp =

Method


