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Abstract

Background and Objective: Vegetation that is commonly used in urban design has a significant
impact on air quality in the urban canyons. Thus, planners should be aware of vegetation impacts. In
Isfahan metropolis, though vegetation covers a considerable portion of the city, the streets are
encountered with pollution problems. In this study, distribution of pollution in urban canyons is
evaluated using an optimal model for pollution reduction.

Method: A three-dimensional modeling software called ENVI-met along with local and sub-climatic
air quality model based on CFD-computational fluid dynamics- is used to study the influence of
vegetation on pollution level in urban canyons. In this study, first a sample of real field and next a
simpler version of the selected area are simulated.

Findings: Different parameters such as height to width ratio in urban canyons, density of trees,
location of trees in the streets and gaps between the trees are evaluated.

Conclusion: The obtained results show that the increase of wind velocity in the shallow valleys is at
the the lower level and the absence of natural obstacles such as trees reduces the level of pollution due
to the high velocity of wind at this condition. When trees are located in the center of urban canyons,
pollution and tree distances are inversely correlated and pollution level reduces by increasing the
distance between the trees. In the other words, the pollution that is caught by the tree canopies
decreases with the reduction in tree canopies.

Keywords: Pollution, Urban Canyons, Trees, Ratio of Height to Width, Direction of Wind, CFD
Simulation.
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Figure 1- Schematic overview over the ENVI-met model layout
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Figure 2- (a) Left handside is location of Isfahan city in Iran; (b) Right handside is satellite image of west
Nazar Street
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Table 1- Environmental parameters of Isfahan city in tir (Fourth month)
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Figure 3- Illustration of modeling for (a) trees located in the lateral row of urban canyon, (b) trees located
in the center of urban canyon, and (c) row of pollution source in the urban canyon.
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Table 2- The simulation scenarios used in this study
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Figure 4- The rate of change of pollution dispersion in the canyons with different depths.
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Figure 5- The rate of change of pollution dispersion at wind directions of 350 and 235 to the canyon.
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Figure 6- A comparison between the pollution level in the case of without tree, with trees in the centeral
row (1), with trees in the lateral row (2)

looys )3 anged s (nl a9 ol (06 - (B0 slaoyo b
Ol el 5 0,5 (o0 Dygo S Sl (i Jled
ST e (V) U o sl 0als ooy ol jo ‘5?551'1
Be ‘5?;)5_” usLﬂJ 9 éj_aj IRV-YERN U‘?"(SA )_‘.Q,a |) Lsf.b}”

JB (o Frt s 9 Jlt T L sloe s

b s 5 Jlod slaeys 5o (Fogll gl (oo anlin (sl
90 (V) JSb j0 o0l Jae ofy jlaz )0 0y (Byd laeyo
el ot 48 5 o >g 5 5l Y-Z g X-Z gz jo ghais
Stz 3 Sosl s o plnil slagg sl 45 5

Bro ol (pl oS canl (o) (Bpd 0)0 5l Ftn g9 Jled

Lol ssalie g olo i o g el oolidl sl ob 5 S s Jdo @
Silo—e &5 Sl az 3 YO- Jyano )50 4 0k Cuz Gledel
18
16
14
12
10
8
6
4
2
A2/ Al A0/ 0
C3|C2/5/ C2|C1/5 C1|CO/5 B3 B2/5 B2 [B1/5 B1|B0/5 A3 5 A2 5 Al 5| =
®PM.10 X-Z|7.28/7.27|7.27/7.17|7.03/6.7911.7/11.7/11.4{11.3{11.3 9.68 16.2/ 15.7/15.3 14.5 13.3 12 \é,
5 PM.10 Y-Z |8.44/7.04/6.98/5.73/4.59/3.37/9.81/9.67/8.21|7.327.33 6.67/10.29.449.028.718.28 7.36 £

(S o dudy ey Bl sy 0929 pas S A s (Z-Y g X-Z ahadio yo Sogll STy -V S
el gz ELT )l &y Py o ) s Sl g (5)LS 0 4o S0 C Il
Figure 7- Pollution dispersion in XZ and ZY-planes, in which A, B and C show the results for the cases
without tree, with trees in the centeral row, and with trees in the lateral row, respectively at various H/W.
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Figure 8. Pollution dispersion in XY-plane, in which A, B and C show the results for the cases without

tree, with trees in the centeral row, and with trees in the lateral row, respectively
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Figure 9- Pollution dispersion in urban canyon for (A) the tree distance of 3 m in the centeral row, (B) the
tree distance of 6 min the centeral row.
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