
with Sv
i the vertical surface of the level i as presented in App. A and ui the mean horizontal wind speed of the level i (see160

Sec. 2.2.2).
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Figure 2. Schematic of the discretization in MUNICH-hete. The red triangle represent the ventilation zone that is present under specific

conditions, and the white trapeze represents the recirculation zone. zm
i is the middle height of level i.

2.2.1 Vertical turbulent fluxes

To compute the vertical turbulent transfer Qi,i+1
vert at the interface of the vertical levels i and i+1, Eq. 4 is modified to represent

the vertical exchanges between the levels i and i+1:

Qi,i+1
vert = qivertWiL

(Ci −Ci+1)

∆zmi
(11)165

with Ci and Ci+1 the concentrations in the levels i and i+1 respectively, Wi the width of the level i that is inferior or equal to

the width W of the street and ∆zmi the difference in altitude between the middles of the levels i+1 and i, which are noted zm
1 ,

zm
2 and zm

3 (see Fig. 2). For i=3, i.e. the highest level, zm
i+1 is taken as the symmetrical of zm

3 to the roof level, and noted zm
bkgd. It

gives an approximation of the volume that effectively exchanges with the third level.

Among the three parameterizations implemented in MUNICH to determine the vertical transfer coefficient qvert, only the170

Wang parameterization is adapted to the discretization. It is thanks to its explicit vertical dependency and validity for a wide

range of street-canyon and wind characteristics (Maison et al., 2022). To compute the vertical turbulent transfer Qi,i+1
vert , the

vertical transfer coefficient is taken at the height of the interface between the two vertical levels considered, and Eq. 5 is now

written as:

qivert = σwκzi
lc

lc +κzi
(12)175
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