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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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Figure 3- lllustration 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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() IS .cils awles ‘5?99_1'1 T ;o (5 e 0,5 Jes
wlag £ S o a5 jshailen sl 5)lg0 (pl oaims lis
el cas U slaoys o0 X-Y amin il slaie yo
I P LIE=SRIT R UL | P UWISR gy RYARS-3¢=
dlio (Yeg) (6)LS oy jo o398 5 (Vess) 655
Cl @) s C3 30 3 Candg p0 (Sl mbans iloas
O sga> 0 IS pl o)l F6S S8l maw 50 ol o
098 dase o ols S s Ce i Jdo A il as o
o 45 0gd oo odalilin 8k 5l ol e slasl oo o
G5y i,y 4o (b8 o5 Jloj (Blae 12y 2,3) (Sool
90 oloml Jdo an cnl (Sew jal (l g sl 508 &)ls 13
s Olz 7S GRals g s looyd jo Ise &S >
G sl b jalome JLS o) jo lis 0 a5 oy ol
L l..codl Sy 1 9 iy Jawgd ol o Sl wls I8
Aoxel 50 g add oo LS Sk | ol e (5 00 A

Bl e BT (5 S 008

Seb 5 0y3 50 (BLS gy P (o) 2

5 S lolis 00l Bras slooyo ;o @l (pla azgi b
Ayl Ce s aS A0l (Sy90 4 ainy 5 (LS Adg
Sy dn LSl Do 0 g e ralS 6,508 ol
39 e olie 51 S50 S Lo s o leo culis
Sl g @051, e yo aS wsl s o Laoys 9 Lalls
GRS 00 5 OBy 6518 e 05 oo )18 glie
) 550 b5 5 05l ple e LS Lk Sl 50 0
Sy g w‘ UL“‘Q A.M..:LM 3 ] 00 uL?L..:‘ (QLJL.} Ja.ms
Didogs dg25 Sl odalie JBB (O) JSi )0 a5 jebolen
4 QLS iz 5 9580 el (LS 2l 50 (SoglT 1y
Ao 50 waes o GalS 1) ol Ce s b &ilge lgie
alaige B e gl 55 S5

aS Sloj s ooy o e 0 Joe 50 anslin 4o

LS Gy d cas ws s J18 (635 e o,y LS



www.SID.ir

Y oo wow! (AN O)LA-& Sy h:z° ‘535_‘5& 9 |°51-°

mg/s.m

HwW

BVegetation 2
BVegetation 1

ONo vegetation

Gd)y 50 ol )0 9 (1) s )0 (635 50 ud) )0 ©B 50 (B o (ygu b dww jd (ool e (los s lia -F S0

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)
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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


www.SID.ir

ol Ko g Lo QY olo vl (MY 0 jloudts s § bumo (55919550 g pale Yoy

Fa e ¥l 655 e s, Gl s o alols ol sl G35 oy yo b odalie YU mles (o aS joblan
Wead oo lis () UK aS jeboyles ol andly o8l 9 ayls (6 e 0,5 s (6,8 iy 4 S Lz o
S0 e dgtd ol 0l i s LS 0 alold a5 Jilej S99 L0 45 (69)lge b anslas jo Ljay—lc.la..» ol e

S0l zalS |y Sogdl mhaw g 5,5 Jo g0g0> b olis o

Edistance of trees=3m
B distance of trees=6m

3 2.5 2 Hw 15 1 0.5

$ alold B cil> “s}fﬁ«.&q.o))é‘g.bﬁ&l:é)b‘_;;.nrA.LoléAMb)és)@‘sbe)o)o;oyi&bqﬁ—ﬂJ&.ﬁ)

(SIS o 8y 50 o 3l (LS )3 (5 e
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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