[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

Journallof/Applied|Researcheslin

GeographicaliSciences

PrintISSN: 2228-7736 Online ISSN: 2588-5138
h&ps:f}jgs.khu.ac.[rf

Investigating the effect of Tehran city morphology on the formation of

heat islands with emphasis on air performance

Fariba Sayadi ™" | Zahra Hejazizadeh 2

1. Corresponding author, Professor of Climatology, Faculty of Geographical Sciences, Kharazmi University, Tehran, Iran.
E-mail: sayadifariba@yahoo.com

2. Professor of Climatology, Department of Natural Geography, Faculty of Geographical Sciences, Kharazmi University,
Tehran, Iran. Email: hejazizadeh@khu.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Avrticle history:
Received
2024/02/12
Received in revised
2024/04/127
Accepted
2024/05/23
Published
2024/05/24
Published online
2025/12/22

Keywords:

Thermal Island Intensity,

Oke Equation,
THIS,
Envi-met,
Tehran.

Considering that urban land-use change in metropolises such as
Tehran has been increasing in recent decades; Therefore, the formation
of the thermal island phenomenon in the city can be studied as one of
the environmental problems. Increasing construction, density, and
building heights will change the complexes' geometry and shape,
followed by changes in climatic conditions and micro-urban climates.
Therefore, in this study, we tried to investigate urban geometry's effect
on forming a thermal island in Tehran. The study region in this
research includes regions one, two, and three of Tehran.

The methods used in this research included (1) Oak's numerical
equation and algorithm design to simulate the intensity of the heat
island. In the first stage, digital GIS data including building blocks
(parcels) in polygon format and street widths, which were prepared and
prepared by Tehran Municipality based on the 2016 detailed audit plan,
were used. (2) Modeling was performed in Envi-met software to study
the effect of city geometry on wind. The results of the studies showed
that the two factors of building height and street width (ratio (H/W))
play an important role as two key factors in studying urban geometry;
therefore, in studying the intensity of the heat island, the factor of
building height and high-rise construction can play an important role
in the formation of the heat island. However, the higher the height of
the building compared to the width of the streets, the more it acts as a
barrier against the heat island. The intensity of the heat island adjusted
with the Oak equation showed that the factor of building roughness
coefficient can be an important factor in adjusting the intensity of the
heat island. Spatial analysis of images and outputs of the Envi.met
model showed that the two main factors of construction density And
the height of the building has a greater impact on wind speed
transmission than the slope and topography of the area. Therefore, in
the study of urban design for future studies, appropriate planning and
proper management of resources are needed for the climatic comfort
of residents, which can be designed to be beautiful and safe cities by
considering the principles of architectural safety.
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Introduction

Urban morphology is an important factor in determining urban microclimate (Jamei et al, 2016),
which in turn directly affects the access to elements such as sunlight and wind flow (Krger, et al.,
2011, Saud Alznafer, 2014). Urban structure and configuration, including natural and artificial
environments, lead to the formation of different microclimatic conditions (Battisti, 2020). Since
climate plays an important role in human life and is reciprocally affected by human activities, the
rapid growth of urbanization is one of the factors affecting the increase in the surface temperature of
the earth in cities (Flores et al., 2018; Hosseini et al., 2024; Sadigov, 2022; Soja, 2016). The impact
of urban development in a warm environment creates an effect known as the "urban heat island"
(Kalnay, 2003; Jones, 1990.). The study of the heat island caused by urban settlements has been
considered by most foreign and domestic researchers, and its consequences for urban planning and
global warming have been considered over the past decade. With the expansion of urbanization and
the occurrence of city-related phenomena, studies on the urban heat island have begun in most
densely populated areas of the world, some examples of which are mentioned below. Ok (1981) was
one of the first to investigate and develop a simple empirical model of the heat island by considering
the morphometry of the city. In many studies (Lovermong and Chiugue, 2012, Oliveira et al., 2009,
Marquito et al., 2010) the morphometry of the city has been considered with the ratio (H/W) of
building height/street width. Various tools have also been used in foreign studies in the field of heat
island, including various types of satellite images (Landsat, MODIS, etc.) and recently GIS software
has been used to estimate the intensity of the heat island and simulate it with the THIS tool (Nakata
et al. (2015, 2018), Li Yang et al. (2016), Haidong Li et al. (2018)). In another study, Sayadi et al.
(1401) studied the effect of urban geometry on the formation of the heat island in Tehran (case study:
Districts Two and Six of District 3). The results of the study showed that the low coefficient of the
H/W ratio caused most of the blocks to have a homogeneous distribution. In other words, the intensity
of the heat island in urban blocks of Districts Two and Six of District 3 of Tehran is between 4-7
degrees Celsius, which is not significant, and the reason for this can be attributed to the appropriate
configuration of the geometry of the buildings using the indicators used in the principles of
architecture and urban planning of this region. A number of studies have been conducted on the
impact of wind flow on urban design. The effect of vegetation on thermal comfort at different levels
of urban open space in parks, streets, and courtyards has also been evaluated (Lin, Tsai, Hwang, and
Matzarakis, 2012; Yilmaz and Matzarakis, 2015). Street orientation is one of the most important
indicators of urban geometry. This parameter is influential in determining the amount of light
entering and wind speed in urban valleys, which, in turn, has a significant impact on thermal comfort
at the pedestrian level (Yang, Qian, and Lau, 2013:125). The objectives of this study are to investigate
the heat island using the OKE equation and develop a 3D ENVI-MET model to simulate the effects
of urban geometry and landscape changes on the spatial and temporal dynamics of air and its impact
on the urban microclimate in Tehran. We will investigate (1) the heat island calculation and its
simulation (2) the impact of horizontal and vertical urban development on the spatial distribution of
urban airflow, (3) the effects of urban morphology (e.g., building height and density) on air
circulation in three selected areas of Tehran and their impact on airflow.

Material and Methods

In this study, several databases were used to investigate the heat island of zones one, two, and three
of Tehran. In the first stage, GIS digital data, including building blocks (parcels) in polygon and
shapefile format and the width of streets (streets), which were prepared and prepared by Tehran
Municipality based on the detailed plan of 2016, were used. In the second stage, considering the
street-facing facade of the buildings, the area of the spillway and the angled facade of the buildings
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were used. Finally, to study the flow and direction of the wind, data including urban physical
information, surface cover of streets and squares including the type and amount of vegetation, soil
type and surface cover, building height and density, and area roughness indices, which were obtained
from two photogrammetric images prepared for the mapping organization, were used and modeled
in Envi-met software.

The method used in this study included the oke numerical equation and an algorithm's design to
simulate the thermal island intensity. In the first stage, digital GIS data includes building blocks
(parcel) in polygon format, and the width of passages (streets) prepared by the Tehran Municipality
based on a detailed audit plan in 2016 was used. According to the buildings' street-facing view, the
sloping area and the buildings' angled perspective were used using mathematical equations in the
second stage. Finally, to study city geometry's effect on the wind, data obtained from aerial images
and taken by the municipal organization were used and modeled in Envi-met software. These data
included urban physical data, street surface cover, and squares including type and amount of
vegetation, soil type and surface cover, building height and density, and roughness indicators of the
study area.

Results and Discussion

Among the three regions, region three has the highest building density and the width of the passages
varied across the regions. In terms of building height, region two has the highest height with 45
meters in region seven. The study of heat island intensity using the Oak numerical model showed
that among the regions of region one, region three and region one have the highest heat island
intensity (maximum 22 degrees) because in these regions the average height of buildings is greater
than the width of the passages (H/W ratio). In region two, the study of the Oak heat island intensity
in region eight showed that in most parts the heat island intensity was medium, which could be due
to the width of the streets and the presence of urban green space, which has moderated the heat island
of the region. In region three, given that most areas have high building density; therefore, the highest
heat island intensity in most areas is 22 degrees. The output of the Envi.met model showed that wind
direction has a significant effect in relation to building height, which was 63 percent. According to
the analysis, buildings between 28 and 39 meters have the greatest impact, and tall buildings and
towers do not play a significant role in changing wind patterns. In terms of building density, a 52
percent positive impact on changing wind direction is seen, which is concentrated in areas above 300
units per hectare. In this regard, it was found that the topography and slope of the area do not play a
significant role in changing wind direction and speed.

Conclusion

In the three regions studied in terms of building density, region two has the highest building density
and the highest building height, and the lowest is related to region three. Then, considering that
building height and passage width are two important factors in the formation of heat island intensity;
therefore, the study of heat island intensity showed that among the regions of region one, region three
and region one have the highest heat island intensity (maximum 22 degrees) because in these regions
the average height of buildings is greater than the width of passages (H/W ratio). Therefore, in the
study of heat island, the height and high-rise building factor was considered as a key factor.
Considering that high-rise building has received much attention in urban design for cities with a
compact texture in terms of building density; therefore, this case has been more applicable in region
one. The simulation study of the Oak equation showed that with an increase in the H/W ratio, the
growth of UHImax is more noticeable, this result is somewhat consistent with the study of Gonzalez
etal. (2011). Therefore, in the study of the intensity of the adapted heat island, the factor of roughness
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coefficient or in other words, the area of the facade facing the street compared to the area occupied
by each building is an important factor in urban design; so that in areas where the area of the facade
facing the street is greater than the area occupied by the building, the trend of heat island intensity
has increased (Charalampopoulos et al, 2013). Simulation results using Envi.met showed that
buildings facing the wind cause a significant decrease in wind speed, while in region three, due to
the density of vertical space, the wind speed changes due to friction in the walls of the buildings and
the wind channeling process does not occur easily (Sayadi et.al, 2025; Bady et.al. 2011; Yang et al,
2013); for this reason, it has increased the intensity of the heat island, air pollution and temperature
inversion in region three. According to the results, it can be said that in regions one to three of Tehran
metropolis, high-rise buildings, narrow passages, and construction of buildings perpendicular to the
wind have strengthened the heat island in the studied areas. Therefore, the human factor, namely,
excessive construction in the studied areas, which includes the lack of proper economic, social, and
environmental planning and the lack of proper urban planning, has increased the intensity of the heat
island in the studied areas.


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-fl(gb L;,ﬁ &%

https://jgs-khw.ac.ir/

. ;).;’ lg'.’

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

< * .’.gu
S8des p oSt L Jyle pmlie JuSid )0 Glpd e 558198590 b (o) p
“9.0
Tooly g3l 1525 &' oluo Ly 3

OlRl Ol (5055195 oGS (2 L8y pole 0uSLidlS (g e (o bl i ] )5 (o2l (SLB yor (65553 ¢ J ghomno o kunns 55 .

sayadifariba@yahoo.com :aelb |,
Ol sl (03198 oASIS (o Ll 3> pale 0usliilD (Ll yra 09,5 « bl puddl Sl .Y

Hejazizadeh@khu.ac.ir :aobb|,

ouuS> Alie oledb|
2l ans )0 ol aloxr 51 G b S )0 (e (21 (S 21 S aSCul @ a8 o g g
Oane 31 (S0 lgneds ped (51> 00 52 00y (65 S 1A el Al (L8l Wi gy allie
o el Sloas Lo Sleli )l g o515 jlurgd Lo (i 1531 .ol oy JolB Jrwoeotams 3

2915 6t Bl 055 3 (lgm90T byl 5adi (T (o 9 9 00h Lo gasimo o )3 9 Awsid ) el s &b
SIS 2 (5 e (5 5098390 3T (FogK 3 b (gruw g (] 50 S Rl o IASAARTALY
Ghlo Jolds gy o 50 anllaes g0 allain D9 4310 Gl 5 2 50 (F)lp> 003 1695k b
Sgl goae dolro (V) Jolds i3y oyl 50 0oliiuwld yg0 b 5o, .Cowl oyl jod dw g 90 S5, AAEAVERTEVN
Gools 3l Jgl alo yo yo .ol 003 (5132 0 0 32 ol () lwdamis S v jo5l 215k g iy Gl
(OLL2) yilee (2o 9 oSy oo b b (Juwslh) Slosslo gloSsl Jold a5 GIS (o058 ISl
D99 003355 00l g dwts o st (510 e Lawwgs 1WA Jlus (6 oo (howiadli 7 ybo wle! y9 45 ylasl &6

VEY/Y ¥
IOJ.M;T )w‘ é)b
AR ZARIER

Gibw o ENVi-MeEt 413810 5 10 3L (595 0 e dwaid 156 andllae g (¥).0 ool
95 olgieas (HW) plao oo 5 plosdlw glis)l Jole 90 315 Lis b uwy yp g bs o
O3 LA (o) 30 Il 10 (oaien M (S e A B (o) 50 SalS Jole
0237 S SIS 53 (o0 i Wilgi (o0 (gl iy 9 Lpleislu gLyl Jole (51>

. . ol e ‘o jlgunls
plo oy @ Cas plaisle gl ax o o5 canl Jlo o (pl sl allls Syl
. R . . . T PP 0y 3 Cdh
Soly op i Gub WS (o0 Jos ()l 03 Ty 2le 50 (o Gy 4 albl e Ny
Olgeds Wilgh o0 yloss b (6,lganl cu po Jole a5 ol (LiS S'gl lolro b ouls 6810 Gudas P ;':) :
A 9 & e 0‘0‘~' . - v ¢ 9 o
9 rolad (2lad RJUT .all L1550 (J)le opje Gub hasd 50 e Jole THIS
250 L gyl g jlugeslu o1y Lol Jolge a5 sl yLis Envimet Juo gla 9,5 Envi.met
52 30 ol ad)lo ol ey JUSS) p alio (1359105 9 ot 4y o (6 il o

e @bo oo Copae g culin G yaebp 4 suul Oldlhe cqa b Sk
1o & Glg o0 ilane (Srosl Jgol (58,5 S5 53 b 4 cansl 55 (S Lo (conddl Ll
B0y sl 9 Ly y sl s

38hee 5 98T L ()l pliz JS25 50 o5 e S59998)90 3 gy VT2 F) L onliisilon 5 b e(sLoo 2Lt
http://dx.doi.org/10.61882/jgs.25.79.25  \-Y\ «(YR) YO « ls s> pale (60,5 Sliixi lon

@0l

BY NC ulf..\.wy © u‘)@f ‘59))‘99 olKisls ).M.uLa

5P VYA ool € glo)S 00z 9t 5 5,5 S 2 G5 b (2l awain 53 G5l gy b 51 atd S llis ol
b oo (INSF) jau5 ol,5lis 5 o Kimgsy 51 color 3goto ole Colos cos


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i 7

doddlo
@ 3,50 ol a5 Jamei et al,2016) 5,15 s o waldl 0,5 Gt 50 2l U pie Jole Olyieds 605 S35093 50
Krtger, etal., 2011, ) s,ls cowitans (5,105 50 0l b, il yo5 555 Hemmad (6 polic 4 (owyiwd (S5, 395 dg5
Ll 608 IS el ( foran 5 b slalose dlox 5l g0 o, 5 L3l (Saud Alznafer, 2014
2 Slas Sladl slajlugcsle (iulidl o Jlos a5 b e (oS b L (Battisti,2020) 09 o calizee ooddlss
G5 53 ohgh i dlad glgil 092y g 00,08 ma ay glajlugclu b S sl e el oasl 0925 4 (g s ol
AV AV 5 55lm)a0 38 oo 1 Ggal i 5 355 waldl SIS (535 50

elatz] 5 ol Kim 3 (sloctollad 1 (550 ik 4t o0y b (T3 53 bl ol 5 o il sloplazsls
wils sl laisles ool (Al Kodmany, 2018; Wang & Cheng, 2024) aiss oo Jows s o 3blie ,o &l
oinle! o (LI &Liu, 2024005 oo s 1) 5L slad jo iolwl 5 jow slalad ian o (6,0 5lailei o lagSl
Sl onlplo(Jay etal., 2021) sgi ol sla s o039, (S) 40 Wad SYNS el wilgs o 5L slas o )l >
Sz Sl 6 S e g Bl 9S00 S5t st 4 (555 Gl el )0 whaw sled (e Sl Jelge (i Fetes
5 olaidl ( eloixl axy aw ;o ol v glos Jli8l e balaly o od8l iolol lasd sl il o)y
@ g0l Slul Sls o g il @8l a5 Lal 5100 NV F e e 5 e Lidl) Wigd (gonaid  arelons
b slos Gl 5 f5e Jelse I (S st g gy 0y 1 102l o Sl slacllab 51 Slie lize &5
asws 50U (Flores et al., 2018; Hosseini et al., 2024; Sadigov,2022; Soja, 2016) ceul o gl 15 e}
51 a5 .(Kalnay,2003; Jones,1990.)sgi oo " s 5t &)1, op5 Olecas 51 ol cel o5 e 1o (5 0
St s 10 glepgol Ol o Gl g o)l a8l slooasay jo Aty a5 Wl o Clusay (6,08 w8l ppe Colis
[P%: ‘;o9ﬂ odgdy Al Caely 093> a5 bl o Slion o, 9ol bl 4 Cosd o gl j0 oy ol g cl oas
9 By 9o dlawy Liolidlcae g o pl o) Cugts o doe slaol (66351 s b Sl 052 (WWAF (cullB) sl onl
2SS Sl opizr o Ceal J 50 nlamsge 8 b cow |y e el 5 Isa Lnlpd (03 Gliee p 3G
ol Gl e (sl (s OMSie 5 0131 5o (2ol ala Sl (slossas OMSie (el sgzg el Iy b et
el 53,5 3 a5 3,90 515 5 (2 5 e i L (6 slaolSsSn 1 56 5y 05 alllns S
S b el ouls i )S L 0 4l ams Jsb 5o (e 08 b a5 5 sred ey wlp o Sl
ST 0k Comez yy Bblie 155150 (650 (Sl oz ake) y adlllas g 4 bgyye sloosyay slas 5 (ti e
b o)Ll o] 5] lbaige 4 L5 45 a5 ol ond

o Ry )90 3 00l (925 Jhe Sy (o) 2 4 e (S keg8 )90 (38,5 Sl p3 L aS g SLuS gl 93> (VAAY) Sl
Yoo g 1 nadsl Yo VYS9 g g 59)) Sladllas 5l (g ke jo .clo ] dnsgi 4y g 0090 & jole 5 >
ilazd 55l s bl o sellapleisle elas)l (HIW) coni b 5 (s g yo0 (Vo) - L)Son 5 55525 Lo

Al Cunss e nl ) Cendlyl (6500 (S59058590 5 S A (S50 S E9050 90 azgi by add o (Ve £) IS
oS il az )0 Ve lre 4y 0l sloo Gialidl el oS w000 5 009, (60b) (Souzn @yl Wlgi e ga090 90 (nl &S
OLlen 5 lrde aalllas o9 (] Bkl 3blie 5 (ad) (650 dilate (31 5o 093 45 35y (S 4d 3ol & o
Jolse 5l (S plareds o dwaie oS wisls (LS (Sl 0 i DAl 50 D dwdis A (ow) 2 Olere b (VTAF)
@S 0z Slyss (g5l KT 4 N YAN) () Kam 5 (o050 08 o W] ot G285 (5l T3 (6565 USCS )0 oo
5 slogcla w513 Cm 45 ol L gl sl sl leale glas 5l ooliind b (6,08 dnmss 1 9uST L ool 00

2 Haverter
3.Collier


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

% 030 ilx> 9 SN | ... b (oo i KK 1 s s 55803550 s T iy o

opyr SRRl el Cughy o092y 5 (Siny S92y pas im0 052y esSas alall) (e e los b (2LS iy
GIFY L Ken 5 (She ailie aslllas o Cenl ol 108 onl 4o Les o crge Lules 5 oledal 0 5o gle)S
sgbas heslatul b jleal ol )3 () nliz g ) gl Slod (Slojm e G 2 6201 Sl ST 2L))
Sl Gl plim ol g e e sles ralS jo sege Sl LS ids aS sl Hlis mls aisls 5 sloleale

5 2beS 0nim WA p b e LA alS g )8 Sl Sl wy 4 (TN (s 5 (5 )9aie
DSy Al VY (6 )lel 090 (b dwsadl g bl e slSiis] (sloosls 5l oolail b (G ddlata) oyl 05 5o slga (Sl
A 55 O yg0 (6 e oo lslinl Cole ) juw glad g i 0 ahad g Jeol e slaslugesle cle ol las mls
S0 alie Gaiod )0 08 wals (Brhoge U oose ol cul ol cel ol )5 05 wald uies (ol
S B il SeSine g (6yud Bble ;o Lo Jlogil a5 0l Cews azS ool 4 (VP YK 5 Do)
0l y D95 Al 4y olo 40 a5 0ald ol T Sl 4z 0 AIVY lavgin slea b il 05 S 4 onie g ails
ol e sl (28 sladae G 50 025 Sadde 5 (i sdue 13,5 Jleel (60 sladare 3
2 Phe S slayll Koo g (oulitlen laselly g el (Gl 0 nir Sab G alaly 4 By, (ul 5 anBl o
Ol d a2 b s ped glo )T 0052 Dl iy el L (V¥ 0) Sem 50 J SisS 05l 0 0 oy (58 U
o3l ol L UHD cas ol Gglate calizes Jguad o b ps sl UHT Gals (66301 1ss a5 amo o ol gl
do fad a5 azgi b o ools lias 5 golaidl cuxsg GUHI ot Siwly ol o ogdle .ol so (i3] (6 50 ditlaie
Sl oz a5 () Sllllas o il Gl eizres b (R Ol Jsb 5o (e LB S,
0> AW \))51)) L: GIS )‘).9|‘A)) T).,.}‘ 9 (5 Bl o awd...') 60)|9.bl.n ))BLQ.: é‘y‘ d..Lo.> )‘ Cewl 00l 4...9; )Li)
O 57 J Soaee (Y 19) o), Ke2 g L J (Y VO VA) o), Ke2 g LEG)THIS 150 L o] (o5loans g olo S
SIS (KioS 3 6 e dwidid il oy 4 (VF2 1) ()L Ken 5 golio S0 Libgh o laxslsy (V2 \VA)
G S sl 1o Syl 0y al K0 I yleds ol Kes a5 6l S el i a5 al ceb HIW e
u‘ysa ‘) ).A‘ ‘))‘ J.»JO 9 Cnl oéﬁ_u)...i.o.m} S ..\.wl.tc;a .b‘)fu;ul.w a0 v-¥ O U‘)’ef’ dw ddlaio w 999 ‘_;>|5.1
adlhio ol (g5l 0l g (5 leme Jaol jo 0uls aid 8 IS sl el 5l eolaiw! b o ylacs L dwais canlio (g0, S0 0
bl ol te Sl el a3 piy Ojge st b ol ol b saise o Slllas jl golaws sl
Lin, Tsai, ) ol 48,518 jioeiw 3,90 5 bl g o Lls oSl j0 5,00 5L slad il zokaw jo J)l>
sl el op Seee 5l So bl 5 5 egs (Hwang, and Matzarakis,2012; Yilmaz and Matzarakis,2015
A )3 9 a5 Cewl S 30 60 slwoyd 40 b Sy g 595 0959 Ol e )3 Flb Gl Sl (S ed A
(Yang, Qian, and Lau, 2013:125 )s ls 4>s b6 15U soly ol ple maw jo 5yl Glol 5 o

@lises oldl s> whiae g Blaal (( Se cds 5 Lo ( So5d aiog wlal 5 g0l sl Jow alidS ams o

(Castro et al., 2010; Jackson et al., 2010; Karlicky et al., 2018; Lehnert et al., 2021; Park et al., 2021)
Slawlre SVl Swlus ENVI-MET (Rui et al., 2019) . (Li et al., 2025)s ;5 sl Jow sisle cslazslbanwgs

(WRF) lgag0T o i 9 Sliniss Jow < (Shenetal., 2020) wlio Lo sla Jow {(CFD) (Tsoka et al., 2018)

4. Svensson et al
5. Kyungil Lee

&Huidong Li


https://www.noormags.ir/view/fa/articlepage/2204647/%D8%A7%D8%B1%D8%B2%DB%8C%D8%A7%D8%A8%DB%8C-%D8%A7%D8%AB%D8%B1-%D8%AA%D8%BA%DB%8C%DB%8C%D8%B1%D8%A7%D8%AA-%DA%A9%D8%A7%D8%B1%D8%A8%D8%B1%DB%8C-%D8%A8%D8%B1-%D8%A7%D9%84%DA%AF%D9%88%DB%8C-%D9%85%DA%A9%D8%A7%D9%86%DB%8C-%D8%B2%D9%85%D8%A7%D9%86%DB%8C-%D8%AF%D9%85%D8%A7%DB%8C-%D8%B3%D8%B7%D8%AD-%D8%B2%D9%85%DB%8C%D9%86-%D9%88-%D8%AC%D8%B2%D8%A7%DB%8C%D8%B1-%D8%AD%D8%B1%D8%A7%D8%B1%D8%AA%DB%8C-%D8%AF%D8%B1-%D8%B4%D9%87%D8%B1-%D8%A7%D9%87%D9%88%D8%A7%D8%B2-%D8%A8%D8%A7-%D8%A7%D8%B3%D8%AA%D9%81%D8%A7%D8%AF%D9%87-%D8%A7%D8%B2-%D8%AA%D8%B5%D8%A7%D9%88%DB%8C%D8%B1-%D9%85%D8%A7%D9%87%D9%88%D8%A7%D8%B1%D9%87-%D8%A7%DB%8C
https://www.noormags.ir/view/fa/articlepage/2204647/%D8%A7%D8%B1%D8%B2%DB%8C%D8%A7%D8%A8%DB%8C-%D8%A7%D8%AB%D8%B1-%D8%AA%D8%BA%DB%8C%DB%8C%D8%B1%D8%A7%D8%AA-%DA%A9%D8%A7%D8%B1%D8%A8%D8%B1%DB%8C-%D8%A8%D8%B1-%D8%A7%D9%84%DA%AF%D9%88%DB%8C-%D9%85%DA%A9%D8%A7%D9%86%DB%8C-%D8%B2%D9%85%D8%A7%D9%86%DB%8C-%D8%AF%D9%85%D8%A7%DB%8C-%D8%B3%D8%B7%D8%AD-%D8%B2%D9%85%DB%8C%D9%86-%D9%88-%D8%AC%D8%B2%D8%A7%DB%8C%D8%B1-%D8%AD%D8%B1%D8%A7%D8%B1%D8%AA%DB%8C-%D8%AF%D8%B1-%D8%B4%D9%87%D8%B1-%D8%A7%D9%87%D9%88%D8%A7%D8%B2-%D8%A8%D8%A7-%D8%A7%D8%B3%D8%AA%D9%81%D8%A7%D8%AF%D9%87-%D8%A7%D8%B2-%D8%AA%D8%B5%D8%A7%D9%88%DB%8C%D8%B1-%D9%85%D8%A7%D9%87%D9%88%D8%A7%D8%B1%D9%87-%D8%A7%DB%8C
http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i A

(Mdller etal., 2021) _lio NS sl oo « (UCM) (Lo et al., 2008) ¢ o oylolw Jow {Wang et al., 2011)
(RegCM) slashin oldl Joo 5 (VAAA ) Ss2 5 (GCM) (Abramopoulos sl  eddl sl Jow (Y- Y-
o sl Ggamme coulBls )3 (o3l Jow 45l SO ENVI-MET Jow da Jow ol cps 51 (Y F )l Ss 9 Elguindi)
St sl ]y (LS dg 5 pleitlo dsin Sl 0B 15 Cnl s et (b g ()80l 5 )0 6t (oodlils >
(VA ) 5 Crank) o .5, jo o ol sloos (5Kile g 192 (slos b e s alo> 5l (5.85 (600 sl lamo
Lo 2 5t =ik 5 (LS Gidisy (plesbo o515 Sl (loared sl 00 25 j5b  ENVI-MET Jow nlnbe
(Cortes et al., 2022; Rui et al., 2019) el ooy ooleul lga cuaS 4

Sogll Gl g )l bl e el sled rals ) Wil go s 0 (Prb (lodige 5 o L 2ol
S50 5, ENVI-MET Jows <ol slo( Faragallah and Ragheb,2022) (Vf- Y.l ) Ken 3 (5 50ai0) .05 SaS 15
dihio ;0 4 (pFCerey Camex 8 gl VPA L Glds Sl 6 0h melBlo B Llyd g 9 2L Gl
s bz 2 st BB ysb @ b Sliletia g avwaie (T gy anss o a cl Lol 08 5 Gl s s S
2 o0gll 31 (S 42 y2eie 4 29 go 5l (sltd 5o bl WS 5 lge (Fogll 4y yoxie 53138 o 3B e 58 el 5
(Atash,2007) 55 oo ol sl o

stz BB jeb 4 g i Sllllas ;0 ENVI-MET sile o Bls 15 (g 5luwanss sba Jow 5l oolul cp5 sla Lo o
ol Ll (6t sloojl 3l 5 g CudeS b ooy 385 Julowiga ;o5 ISel laJure (ol aidl 331
(S St 5 w5153 i loilo oy ol o6 508 dnsain 45 wilools ()l gouwie Slalllas 08 s wal 3 1, doxe
5 Jieglyea) w5 S5 lsn (Sogll (el 4 wlice 5 05 oo Wl ol Olz Cupie s Sl o gl A
s bobls ose Jels (bl sl ol osdle (VTAAGL Ko 5 (soamme ¥+ Y+ L Som 5 Kb V- VY () San
oo lse bz » sy JB 5L daglls bl

&y ENVI-MET somdn Jow dnwg 3 OKE aoles jl colitul b 5yl 035 oy cdnlllas opl Slaal
O 2 S paldlo B 5 o1 b g lge Slej 5 (Sle Salins sl Sl 5 (5 50ed iz S (gjlotent
Sl Sl S @555 2 Sb $O9ee 9 Gl dxwgi oIl (V) Gl (giloannds 5 )l oniz dmalone (1) Lo and
OlRS wie adlaie aw j0 l9a (335 p (pleaisle o515 5 i)l e Jlnlgiod) et ($59992)90 SIS (T) (s e
235 wanly> gz 1y 18 by o] 3G

bt b9,

axlllaos ygo ddilaio

ax e o) 9 G]L"“" R a8 09 §4x)° YO U aisoYY 94x)° Yo o= ‘&)“’f‘"’?JﬁS AN )"(‘:'l‘ 9 L Q‘)’Qj e
20 ol Bridled g Jled (635 0 55l (g Slelis)lo)ls 18 (B8 Job a8 OF 5 4z )3 0) b aids 0
Seod 255 & i Sl 5 5led (o 9 6 atlaie sleosS piz 5 Egle Clls )8 Cea Sl g a8 S
Slyagol Grzen ol oud @dly 2o 100+ BV e elisf s lagite 5k @ 15 e Sl 035 ppamma | e 0
Gl oy b el Jona slmols g 5 WnogS haial g g b ys gebams 31 £l e bl (o0 5l e ol il
Ol Ol sl el jSotiar bl al bolRial 51 (can ()L 50 lags)lgeal (285 oy o0 Sla5 4 ()18 Lo
a4 jazd) Led (Lol S 9l aalEl e 4 o)l liaay sl j3 g ot Lo sy Jad gl s s L
YoV o gble Jols jiogh cpl o adllaes,ge dalais (VWA s0lio) 090 o0 039581 uals (slool o ;SLe o)l5e
(Y g V) sl ol oais ools oylis b3 50 )] (a8ly g (oldlax Cumdge aiis a5 aib co ol 5 e


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

q 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

Z
= =
- |
o L .
TN ey v
3 / 3
L z
z ¢ = i >
= 7 ¥
¥ .
2 5 == *
SI200UE S1924'0"E S1UIS'0E S1932'07E
A \ —e
& ?. ; A —/T oy
= z: 2 ”’)} e e
; P 5
g, - o R L O B - e ‘_ | =
G (el oo £
J -~ 21 3 5.._1._ (IR B
r——t S -
S Mz | . 2
L L e e A *
< [ AR
= 1= i
= J -
¥ r T T = - T + T
0L SS00TE SOVOTE SIWOTE SIMISOUE SI270E S1B6UWUE

Ol 9 ol 35 (F 51 1) e shlin (o Ldl i Cusdge 4l (1) JSi

Google Earth, 2/8/2025axllbaes ygo blio 55 jam L5 § ooyl o ylocs L 31 o2l s .(Y) S5

53 8 oslaial ools oGl cnaiz 5l Gls b a5 99 o bl (Sl 0niz (owyp Swr GRegR o2l o
P 5 dbgye b Gl 5 sl Capd L ()l Sloisle sboSsl ol a5 GIS (oasd; slavosls I Jgl al> e
Al o 1o ool oaya,T olel g dnd s 610 Langs VWAD oo s gy ubl s a5 (LLLS) plas
VS L,.,LQ,: 20,5 oolwl baleisle Jloassly sles 5 (& cobuw 3l daplaizle (Lls a5, sl 4 axg5 b pgo
Ol 5 €58 Jold agylae 5 GLls (xbans [iedigy 6 e a5 Sledlbol 0l p2)0 ool 5l ol gz 5 (2> anlllas
295 95 5l 45 edg0oms 5 )lgenl sla Ll 5 SleiSle o515 g el (b idg 9 SB i (LS ide
A (55l Joe ENVi-met [1580s 5 00 g oolaiwl 04y (g 1o paidi losle (gl 00l ags (g yel S48

Sl ox i Gilwde
S 310y Tamgl aie jo (633,400 4 wilgl oo colB Lay) 1 Lasgy (go0e (sl Jow (o iy 4 axgi L
Sl Jow b yed aBlarwgs byl i cod 3 glaans o 0SS o oolwl (60,05 sloasl o od8l 0,5 slo uliis
s anslio b as wib o OKe (go0e Jow da o ol alaz 5l clazs 55 )15 oolazwls g (glos nd jsb 4y (g30e
31 rSa sl oslitul b 608 ()12 2liz (65 ISO Jelodisan o 4 goue )98l 4 4z g b ool saaline slaosls


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i Ve

Coxez 9 S0 o 50 Sl opim owyr Slp ooe Joe SO Loles oS ol aBlo Lok e S g wilgs
3,8 1l bd 7 ph 4 Al Sl 398 Joe 5l eoliiwl g Limgh (pl 0 s S >k

(UHIMax) &,y 6 0 3 Gl dwlxo :(Y) al> o
(V) akal, AT yr(max)=7.45+3.97In(H/W)
Sl 0y o iSlas ATy-r(max)
el s bl le ik ¢l )| uSile H
ol 5 (plae) GLLS (550 eSike W

Ot e (55lg0al cu o awlxo (V) al> o
(V) alal, Zo=0.5H (A*/ A")
sl (30) (515006 b (525 Jsb Lo
ol (o) (50 el jo laylesslo glis )| lawgie 1H
ol (R y050) 0,8 4 5, (3908 grhaw Lawgis ! A
(yo o) sl gelans) ool (6,08 ezl o oy oud Jadl colue (poSila A

Solgodl o pb (18,5 515 50 b Sgl oud guomall (51> 0323 Dok Al i(Y) > 5o
(F) abasl; 51 S'gl ooy pread dlolae .o pumeal Sgl dolae (pgod Al o 5l sdelcuwsts colpo 4 axg b al> o (ol 5o
Calrplaizle 5)lg0nl o o 285 Jlai B lpgs > o b Jgl dd> o (25,5 auolian dd> o ] 5l Ban Sl Caws 4
Aniloe Jo 50 02l 42815 55 slabame 8 ()l 05 Dab (655 USE 53 (5 ke b Wi oo Jale (0l 45
sl 00l oaly ylad (V) S o

Syl oo pumal oo «——UHI = Clx [UHIOKe] + C2, Z0< 2

S5l onds o caps «—UHI = C3+ [UHIOKke] + C4, Z0 > 2

() aba,
s coll glacy o slls C44C3, C2, CL YL alal, o

Sl oal 2 5l ol (s &

c,glj%fpl+d§3\d:l~j‘yl>u>,-3ﬁ
Sjlou\.lc?@'dsw

S)lgopl o o 5l ooliiwl b Syl oud grammal wu pd dplime Jo 5o (V) U0
ol o Gad JiSlue (g ilwdnd Cux (el bao )0 (o gidolip b i 59Xl (b (F) al> o
(THIS)
50 oS b g GIShae (o (5,00 slolaislo ol olass g axllass ge dilaie 50 ,0uS 4y azgi b al> o cpl o
L THIS o530l ol ol st b les s mbes 5 aplozsls g5 4 azgi by syi oin,550 3 Python Lo
anllland yge dilaio s az g5 L1y )l 02 Sl ST Cewl 408 13l ol .l ToOI for Heat Island Simulation

Cou gl oe 45 Cendly (505,9 slalns usls e QT YL cud )by g oo il pl g8 blas 1 auS glwans


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

R 030 ilx> 9 SN | ... b (oo i KK 1 s s 55803550 s T iy o

Sligdos g olpl 5528 50 oS cenl b gl slp 0550 ol 00 0T T (G eed ddlate ;o lp olsmgo] Lulyh o

THIS MU)Q 6‘3‘ 9 Lb‘_;ég)g ol (B) 4.19).0
Sheolainl b aS conl slbasogyg 4 5l THISAL 5 sl (gl ol o0ls laosls Cad [0 a5 Slwidg @ azg5 L
1o 0l las3g,9 (l 45 sl (63959 b 90 & 5l iy slyzl sl (gl cnl 5o S loy (leand 4 pla lag)]
s S a8LSl 185 0550 Il (WS e5 o I AICGIS10.8 3816 5 dase 5o lal ol (Y 5 55l slacw,
P2 Lol (ST (60555 (090 5 (55l 9 Bl el Caapd b g i)l ghls oS (g 0d saplessle (5095 (s
15 050 glat dogogyg sl 5l am s Sls el (LINEY (¥ oo 4 45 (oyze Vv gl b plas yome
J 53 )+ i e G Lagia (Bolie iy 5 plas ose (Sl 4 4755 L g ol 9 oS 35533
a0, oy olsise I, ubﬁ:tiLé‘jj 3,lg 15l OUIPUL Cod 10 1y 0 053 oo (398 3 lg0 (30,5 3,lg 5l day o az8,5

el 0 08l i ey S (gled (8) US4 F)

BT o5 st i o g et I—D&

T
=
- s LR e —
=
N kb ey B
o v
_'=|
I 2
el
e
o Canedd | [Evdronmems.. | | Sheebep s |

Sl oy Wab Bl gilwand cux THIS aolip 50959 0 iy (F) Ui

o328 sla 4

|
HIW g dplza.)
5 g doles dussloma ¥

Z0duloze.!
S0 zeadead S 3l dalae duailzat

olls
g < - N Sl Joe duloxa )
v W 4 v -
alasls oo el S gl dolee dpilons ¥
| H Z

w4y

02g G Jgl al po 51 THIS al (gl wigl 6 .(8) Jsois

THIS asli 3 29,5 () al> 5o

o5 Do Ao (litle (5150l oy b Z0 dnlre ol a5 (enlnagy S plgieas 4ol 5l ol (25,5
LS C g 4 g s ol 45 sl Sgl Wole ol s 00 08l ki > oyr b ST 5
@ asly 9,5 0,5 solitul byl 5l som s Judoiga ;55 6lp e Ol5 o0 45 g 0 00ls iuled (gd3e g
el 00 e 5 (295 AL 5 Dliygyd Sz S g, il eslainl b (SIS &0

3L il o
Splo VYA LS 5 canl o) ol Qiuulfgwlijds)ly 052 S Bis [0 gloaisS el i b

WS Oype i p 4 py dole b Gl (0SS s amaie S0 o) ca


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i \Y

S )1 anllas () alo o
29k 4ngd 53 jobiie (o 0 8T 0500 &)l JS95 50 S92 50 Vb dg5, b ol 5l (L2l (65 Al 4
LAYA/PIY - 2u,b 4 bogsye 0,50 40 0ol 33 sl .o oolawl GoOogle Maps Downloader |l5éls 5 5l 59250
g (ol b ¥ il ©)03 5 yie S SlSe SIS 0 ,u3 L (2Bl
robai guiainb :(Y) al> no
alllans g Bblio )3 09290 (i) LU L pslal (nl (qwsidr 9 (S el omead 9 (2l 4 S92 50 polas 35151
il 25 13 5005,5 (Byme ENVigy 58le 5 50 SuSis & g0t Ss90 (sloosls Loles o axsls py Jouads &
Jolis 35290 Slagleisle (55, 35 yoT odee &jsody )5 OIS B ;5 Ssrge pslal ol (a |5e o5 el s
gl gaaid (V) Jgo

)l @)l Al ol () Joua

LS9 At Akl N
axdllaes ;5o ddlaio zolow 13 (ST g ol &jgody aseie idsy U L b0 glsil Jolds aido () e Ol s \
sl e
dibaie gl )0 (e (Pyias Gy b (orb O)p0h Gile b 155 0)l90 pled Jols 4l ] S sLad Y
209 axlllaed g0
9 2l (pimed cend (g b Gibg 9 (bl ( S 5l s g ol o (o adlllas ol 5o by g Sl ¥
claid 5518 adls (l )3 (Sl slagje0ly o
e s Sy 45 il (S g G slans ] cloosl> ¥
5 > oamalis & (et (i g 3 Sl (o 5 Sl sladlgn 5 loails Jali 5)lge 25 loglassls o

Ll Sl codled

yolai (guiwainb Lol ;) OY ol (V) alo 4o

09y o aieils JlBle 5 j0 6,5 WS L Akl ya slaasly i g 5800 5 6l eudad Sladiges Cpss 5l
S SVMS') sl sy raile (55901 (o9, ol il 090 conliio adbo 4y 5 o3 52 (olats ] (6l conlite (5Ll
DS e oolitul (o) SYolas g (gomaids gl o] 51 aS sl sais s 5,50k sla g, )

S92yl 2.9bad 5l pgms d gl yoinnl 1(F) al> 5o

el 25 090 Jolts DTM o 5lis )50 (slaesls o.x.»..fu-“’l-’ Eo A

) Lg)‘d).gd..&.ﬁj A

el 558 ¥

ool plims S5 955 gloasis ¥

Sl b 50 13 0,ls 099 Jlad g ol sla by, i 6 ls S92y Wosls (6 glanm ;o 15 (5,508 oy, 5 polie
Gmdw Jao b 5008 (g5l oe .003,5 ooliiw YWAA Jlo 10 (6l paids flojle 51y oo angs (6 el S¢id ysguai g0
5,5 oo Jo boan¥T w565 9 (65,50 Jobs b (yby2 dlome (gl 1) (uS giwl-a35b ¥olae a5 wis abosl ENVI-MET

(Y YY w0l )

7. Support Vector Machines


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

\YV 030 ilx> 9 SN | ... b (oo i KK 1 s s 55803550 s T iy o

Sy adbain )3 ouds Galai (5l 05152 @ b T Awlie 9 (Tl 055 ok o
50 Sl ailoy a8 5l as Sliwg,ads cdl blod 4 adlaie (pl ojls )13 bl Jlod Cond )0 )l et SO adlaie
e FA ddlaie cpl 5o (5L Comez (52ke AYAD Lo (g)lodi s G 2 g 009 By pme €0l ELY 4 il can
Glyls dalaie plcenl g i 20 (SUlulg) (bl s dilate pl )0 poe sladdxe dox Il Jlgils e Ve L i
sy sg>g pae Lo Ve 5 Slg ol aB,5 15wy ojse Gl el A iagh ol 4o a5 abb e 4l ) -
B S 1B sy 050 HlaiBle YAAVA a5 YEYVY el I 0 boleasle slows .cd 55 1,8 o) 0,90 5058,
085wl e e VO-A o adlhie o lanlls b e hawgie 5 Conl o VY oSG ddhaio jo baplaisle gl 2 Sle
ops b b ol awslie 5 5l 0y God wyp a0 (Y g #) JSo! j0 0l ablop alE A Sl w0 oS
Sasl cneSlyn cuie el adhais cpl joas ol lis v p bl ol aSley AU (oleiond guday )l >
b 5 lead eaily Wig) Comez p slo gt jo 53T Glaans o ALl @ ax i bl 00y SleiS Ll oST1,5 Ll
sloans )3 (gilwa yeaily Wiy, Y Slaxslos 0515 g obj ooz 4 az i b aml cnl jo 10 sl 00,57 00 (5 03
(A V) o ¥ glas )l o iaS g (Ao Vo) jie Vo lesislo gl ) o iy olay | Shas slocasl ails lgl,8 o, 5
(aado Y.0) o Vo g Jawgin gyl o iy llo iy 4l (G adlaie >lgd (0 el 1y 4l 4 bgsse
aslaio yo ols lis adgl cwy il cul o V=00 L go anliay by o plae (0,0 o S a5 cl Jb> jo ol ol
Sl a3 IS adlate ;0 Al 4 a4z b g cenl adls (65Kl 0l 13 slale 55 (ileas euils Wiy, S
Gt Golwss g waz 8Ly Jg wilails Dby < i sl glaplesle 1 ol anils ol
sy W el e VY adhaie IS 50 slas)) 0 Sloe) aiten cole Jb o b g aisle ol el | b ololeasle
Sl oz Sad Glie (i @Dl G a4l 5 4l oSG dihie (g g yo ol Gl (Sl o Sad
HW D) casl i plae (i 4 Cas bapleislo gls)| lawgie (>l ol )0 1) aiies (a0 YV iSTas)
@ aSul a4 az g b oy shive gunlS Jole plarea bapletslo (iluass poaidy g el )| Jole (5512 052 (om0 5o 13
odd ook j ax gy aind SleiSlu o515 bl oo ,i8 il slyls a5 slo ol sl 0 (2o )0 siload peaids
gy los Sl b (5)lg0nl oy 5l om0 (sl Lules ool 4ty (28 5873590 ol o 4l 53 1 s
gy ol Gl SGasl o Jle opie Sal gl al b Sol ol boas ooly gudai aloles o)LL
a3 oo olid cpl g Gl 00gs o5 ol (LLS 4 g, lad Colue Koo S ke b b loizlu (6 )l Colus da i
RO IART SO - PN TS 55k o b Syl o pie Gad mSTas boad ooy Gadad alolee 5l ol ol S
St Lol o135 92 5 (635 10 (B Slatend 3 ols (LaS Syl (Sl o i Dok pw)p 4w b s
ol LS HIW cors a5 sl yiin plas (o0 a5 Cod glas ) a8 ols lis dw ab yo bleislu glis ) .ol 005
Fysaiz UHIMaX o, HIWeas aolibl bas ol las S'ol dloles (g 5lwancds gy (V-0) JI01 Cal 5,50
alls jralS Cabay Sl 0y e Al g o aS ol lis oo ools kel )l 0 Dol g el
slos Cobae sl 4 4z b 4l (nl 0 &dF Gl o mized ol lapleiZle ol o515 Sl 4 o5
FoS (k3 (g s 4 00l 03l kel ()2 05 Sad I Cewlongy yieS (ol Ol 4 St slapleisle


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

1P F liwo VT o lods oty 9 Comew Sl (2 bdlpir pale (60,00 )5 Slidins ay puit \¥

i

o3 ope - aare

—es,

o SAs

ik sty

L gamant

Ul
PAH
S o ol

o gl
A

4.3.\4\.'».0(f—\)A-g’Ua..\.{Zooéléé’#@iﬂyox}q&ﬁ}ﬂ»g(MQQYQJ;{?’W) (\-f) at é)l;: oy?u.&&ﬂl»%(f)d&ﬁ
(b YU 51 Canly Caomw) ol o S



http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

\0 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

[

0015 Guadai Iyl 030 35 ul GBS T0s g (Gl YL 1 G Cwouw) (B-A) 4l )1y o 3e Gub GBS Tas alds (V) S
(ol YU 51 Canly Caomw) ol i S adlain (A-0) 4ol ous

sém)éamw’é)lyoﬁ}qéﬁlgoiw.&os‘s?)‘?oﬁ}qéww)ﬁ
bl o9 58,5 5SS adlate (ol .o)ls aslsl a5 oyt Sl B oy 5l esolyl lawe (B leis 5o o)l5 9o ddlate
4>l glls dalaie (pl il oo ddlaie () jo bagylaisle (YL o515 Klas a5 conl (60 <8l gllo a5 el 05
I8 ey 550 AB A imgh cpl 1o sl i 5 oblolew LanS b aBolo dihie (pl )0 pae slaade 5lail e
aS FAAPY ol IS 0 baplasle olaws (85 18 ) 090 o088, Y 8925 pae Jdo 44 1 anl 288



http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i \#

590 bl 4 Cond a5 cnl yie YO adlate o bapleisle glas )| (1Sl 28,5 J13 w0 50 (lBle VYAV
WA g oy 1S 50 bl oo e VooV e o ddlais o bbbl (6,0 Jawgio ol leaslu glas ) oy iy
V 2l oads Gk 1> 0y u_:..\.wbui dslin g 1> 0y i Sul swy (3 9 A) JSI jo ol asls
ols adlais aw o yo 1y glasl o YL SlaBlo gl )l Llod 5l adlaie ol aS ols lis pw) p ol ol aislop, AL
OlBlo YAYY L Slaitle o515 o s gyl i aml g0 didhaie >lgs 50 .l 20 YO ol el )l S5l 4
Sleizlo o515 4ol @ ax g5 bl laislo YV L ciin anl 4y bgy o o y5eS 9 VOV L il anl e
S Glgreds (lgi oo a5 el ool bl S L plae (050 00,08 slaleiSle g (gilwas eaids ioli8l
ooile il ol 55 Jlo> a4l jo Slaislo glas)l oy i 0,5 o Lol dilate (pl g0l >1,b )0 Chrdalads
O oplply el S Ve b cin 4l a4y by e Glasle lawgo glay | o iy g0 adhie [0 .Conl Cod ¢ Gluind,
Sl oniz GrSISD 3 (cate (M WlE o Silua oty 5 lapleisle el ele ()l 0 pe Dok (o)
o> 2y 50 b Ojge 4 all iy plee o0 4 o leislo gl )l ax je a5 cl Jb o ol all asls
‘5)‘5.0.Ql.;g‘n.l).aéJQLC45&‘»)‘_‘)[.‘;)'&59‘4.]&[.!.0[{c‘.\.oi:cé‘éé,:.:.,a.?L;)‘Po)i}?bﬁw)ﬁ.ﬁsn&wé)lycﬁ'}?
OppeS Gl 4l g0 adlain  >lei s jo D)L.\f).ul.: Sl opi DAy sae ol laisas Wl o el
Jeloe yogdle 1w (glad (gloaisS Jraxd ids sssmoylis aS cawl ails 1) oo oa‘odﬁ.fiﬂu_?)‘? 0,52 ad e

Lol ()l ey Dol Gliee 50 5)l50al iy g lagleisle gl )] emen Koo


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

\V 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

- — — 1 == — — —

0015 Guadai Fyly> 09 35 Gl S Tos g (b 4 YL Gl G Cwouw) (1-F) 4l Gyl 0035 ol @S Tos alds () JSCo
(ol 4 YU 51 Cowly Coow) ol o 99 ditbaio (F-1) aus b oot


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

0318 Gudai' 5l 0 3 ol GBS 1o g (b 4 YU 5l Cww) (B-A) sl J )l 00 3o Gul ST 4l .(]) S
(b YU 5l Canly Cwomw) ol ptd 90 adiio (A-D) dusl oul

A Ao )3 00 Gkl (3152 031 52 b b oy s lio 9 (152 03252 A oy
S aihie )0 5 oles e GBed Jlad Ui o 45 cad e e a8 YY 3blis S o5 4w dilaie
sl o abbate (ol ol pond 93 dilaio b g 5l gV o5 blia b gtz 5l 0F dilaie b 3y 5l oSy adbaie b Jlous
aibie cpl el aglexsbo (VG o515 adlate (ol s (Sg S35 993 4 S b Sk s 5 by, SSL Il


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

14 030 ilx> 9 SN | ... b (oo i KK 1 s s 55803550 s T iy o

VP2 aS Vo VET lasl S o bopyleaslu olaws i3 )3 )13 cw) 5 090 Gidghy ol ;o a4 aldl oo 4l # l)ls
adbaie ;o bagbls (550 bawgie Cowl o VT ailais )0 laglatsbo gl )] (oS0l .28 5 )18 (o) 2 990 loi Lo
3 lgiee ol (pl a5 Cel saxie SlaS L g apliwg 352y adlate (nl e o SRy 5 wblie yio YOO (oo
or & e @ RS 088l s )l o el sl o)l plaea g all S5 adlaie ol lge arkals
RGP LES NNIPHL S SN

0515 (S g i dw adlate (g 0 FeSTn FYV L 4l g POP L 9o 4l il A8 (2lg o )0
o Vo000 o ol lawgie a5 ols ylis aw ddlaie ;o plae o,e o el oSl YYOY L il 4l 4y bogyse
sl (b Ll sl Sleasle cdl Ll 5l o515 5 sble i dw adlaie a0l 0929 b sl (] oaims lid a5 ol
o llyd ol e VF aw dilaie 5o glensle gl )] G:Sle ol el g5 5 o Bblie ay s el 550
S 9018 Sletslo el )| o VL 5 Slasslo oS15 0 i 9 ddlaie ( SletS Lo (oST5 Ll jl aslllaes 90 dilaie
Ot 4l @l il led s jo oS ol flis aw ashie o Sl ot syl el du ddlais 4y by e
Conl yio it b adlais Jloz 9 90 (2o 0 baplaslo gl )| o yiian o)l leasle £OF - L Slaislo o515 o e
aidbaie )3 plae (2ye (owyp (rlply 1wVl el b Gletslo o515 s dihaie (g iy ;o &5 Col Jb> 50 )
50 Olpls eVl pl oye (e a0 aS Jbo o conl 26 8-V plae (o0 0 eS aw 4l jo aS sl lis
Ao ashie cw) 50 mpe A5 (42,0 VA) Sl S Sl 0y ol eals oS baplaisle glay )l a5 il 4l
im0 Sl oy Sul o YL I el Y glaisle (ST a dalate  lg lies (o aSol 4y axgi bl oyl
O dw adlate )3 (Gl 0pim DAl gw)n )0 e bole Olgiear (gilea ety 5 gl el az )0 VY (2l
Sl ools plaisl og> 4y 1) e cpyiaS £ el o odd ools Gadad )l 0 Gl el alily 6 Keies
Coluw S0 Sleas b ()lsenl oo Jole c0ads ools godai il 05 Gl gwy 50 (plplo (a0 AJY)
el 8,50 6 0d 2hb ) i Jele Gloreay Gl o lawgs oad Jlil Colas 4 Cand LS 4, sles
03 DD X, 0dg e Gleilw 0ad Jdl Colus 4 Cond Ll 4 g, slos Colus a5 2lg jo 4S5 j5bas
O 9V e) JBal el 00,8 oy (mal38l &)1~


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

-y s -y vy -y ey
S ' L
AN IR '
L s o e
‘1 gl i 4
B i iad
e
] — H H
T
e
I 1 ]
1 i '
Z — - o -
r
| m S P — i e = e s ST T y sy —
nigi L
s
[ oo s, 1
-
—
—— }
e ]
|| -
| =
| See ]

1
i |

e
e e

)

g e = et

0010 Guadai Iyl 09 35 Cul @S Tas g (b 4 YLl G Cwouw) (1-F) 4l J )1y 035 Gud @S Tos alds (V) S
(b 4 YU 51 Canly Cuomw) ) o aw adilaino (1-F) ol ouds


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

'3 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

-
—
i
wh
-k r
PR
e
= i
[~ .
- i
| --—
,A-F-f-)-ﬂ‘
g |1
| By
'-
’4
’4
i
r’-ﬂrv»v- r
e e o
W‘E:]
- . p g e timpe g g bigpe
1) | | {:‘}
i || | M (| l
s PRy
hatffepfesiie  J P e
g, i 4 g, H L
AR | S
s g
- s
o~ L 4 b
e i L :';.. ! !
— [ P
=.... _ =....
e Li -
- || i - ! !
i S R
B nl| P ¥ 't
o — DL R AW
e X — =z o o n - =3 -d s = = 3

0310 Gudai 1> 0y 3> Gl S Tas g (b 4 YL Gl e Cwouw) (F-F) Al J5l o 0 35 Gud @S las alds (1Y) JSCo
(ol 4 YU 31 Cowly Conuwr) )l dw dlbaio (F-F) dusb ouss

ol 3lw e
syl (2Las il

ol dilaie aus jo Slaislo axly FEAVE a5 ses o Lis 5 s 6,5l g olad STy asdllas adgl gl
LS YA hls S ablaie ol 18 5 )15 LSe FFF 5 10 VY il imles 5o a3 VY gl 4l


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i Yy

Cge 5 4 phe 5 wle Gble 1S YA wm&wbmmwﬁgp&wppm
20,5 oo

Db o o 1y slugabe YL o515 (6,85,15 FYY (oYL cuxex b g0 adlais 99290 Sledbl (V) Jgu wlol
Blo o2 1) o slad oYU o> bl plo @ Cond a5 casl L5 )0 g glad ibsy (LS OFAY Gl s o
Gl egSail, pei Gitw 4 ST a0 bl g 090 ce 0ny Sleisle slaasly olaws p meS Y ddlais jo ol

20,5 o (e
axdllaod 90 Gblia 55 Bs )5 (2Ldd (il Glasiin (V) Jou
o sl Slisle slaasl Corer  colue  aihie
Yasy AV VAY LYY - Yary \
ofaY V-VAPY FYYANN OFaY Y
ARRE VOYA0) Yyoavya viaa Y
Envi.metJue 9,5

oobl o sols Jal ARCGIS lidle 5y iy Jdow 9 Gisles sl NCDF LG 2l 5wl o g5l Joe 51
ol e e 5l asl e VP G dadlate ailfaw gble ;o ob b,> g5l owe 5l saal cans 4 L]
P ok asl 5 s VAO Lole o g 4l 5 2o VO L ole Cutigus )l 5 Jad asdllas jo ol by yidn plo ol
ol ey Gl e (655 e Bllie o a4 joue bl Ll sl a4 s (6 5V e o )l SO dilais
5130 3b Sy (nSils o5 4 a5 Y dilaie 45 350 & 09 gLl g e S sl Ll oo mas
glpeenl g adss 1) o) wale> YO 4 Oyai 4 lad (1Sl ol Ce p dilato g0 (pl jo 0S o ays | VLAY
o aliBee sla bBgys 50 oL YL Bl oo crage g (50 plKin (pl 10 5,5 o pll (530S Sy b ooy V]

OF) IS el LT (i ol b plod (Sg)ly Jos a5 055 oo

i3
 qaakia
4 . —
33 I ‘ =
\ 3k
3 |
-3? s T _
§ - 1
15

JLs @l ols

Glizeo golo o oL e (ke (1Y) JSCS

ools &y o i B S bl slael 3 g lagblis i )b 10 Yaess o o o a8 (V1) U (29,5 bl

Oeizeed e oo oddlive Cae ;0 (Ial38l 5,0 Bk 4 g o5 bplaisle o las o Sl cde 4 ol ce s ]
S Glgi e S sk a9 e ol e e 50 SRl crge (Ll (nl 51 G Sk gz jo lgp ad 00,88 5 795
onlive 438 )5 & 90 (g jludnnd 4 4z g3 b ocenl (0)6- 350 SO 5l fiin ol ey g Jled s Lls 5o
P s aies g (b Co e gl ok ) Glaglls aw g 90 dihie g st ;o S 358 e
e oS 5T Co ool a5 35 o alam Mo (aimred b oo (20l 0L (b oot daleisle ob 4 ety slalias


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

Ty 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

aLolddl; .ogai aaliv (Byd Jled slajisn jo plgise |y e (0l 5,k digad aim0 00 Sz ydS laploizbis glisf
@ orz Sz 5l 00,8 st e (BT ns 5 ermb Lulpd Geluln ol cgz lajlugesle 5 plee oSl plasl 5l o
MBS0 a2 )E 9

Envi.met oo b ol by 29,5 .(F) JSi

Glazls b colun op i cabls dales 1) 3l o s 6550 00 U (6,50 VO slalaisls odgame o a3 oyl
VO slrosgasms ;o 0l Ce s g Lo glas )| 51 Jols Dl yg5 aisied 650 VO B F o9 e 10 SO adhais )0 39250
Olrs G0 et SO adlaie jo blae jo el (6,05 )],8 ComBae a4y dy uilijlg Slils yie YA L 9 00,5 oo £9,0 (5 50
S adlais ol g il Clacs] I LI «(VF) S cuils vales (g lolne g uads ials (5500 YA logyleasle )
5 SO bl 65LenS 5 5 (s350s dngi slaredd (655150 Gl pls rienl ezt g 5o lse (50,5 50 08

"A*:‘l-?ybrvﬂ)-;L.’°°5‘-\7‘“6L‘°C)€MW53}|6);91?()#;‘9§C)°L?"‘)A-“

4000 y= -0.0622x+ 2.7942 a
3500 — R*=10.2751 35
3000 }\ 3
2 2500 25 4
3 2000 2
1500 1.5 ¥
1000 1
500 ’7 0.5
0 0

6 10 15 19 21 23 25 29 32 50

Ly S

S il 3L sy g ol gL5,1 Hloge .(VF) JSs

el Jo3 slyls ol s s 90,5 oo i baglaisle glas )| ax p amo o i ol e s glas | 31 adgl 5L

6o VA slalais Lo osgamms 1o s el 0,08 JolS bl 5 olid okl a8 el s E¥olae ek 1 iz 5
A 5 Ve YO Jlg> 10 (g0 dalate 10 09290 slaasly Colus o oy .cobils dales 1) Sl oy iin 6 2 YY U
G518 Camlge @ diy Guib)ly op ey il (s VA slrosgaze jo ol ey g Lo glas )l Sl ol uidl s
ol b 13 s sl s loline 5 ad ialS (6,0 14 slaleiila 5 s 6 oy 93 dilata yo blie ;5 ol


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i Yf

bl nlo jloam, slask hlgn Gl o 3550 0 (i 5 S50 l9a (33,5 ;0 (lx5 9 ddhais ol Cluzs]
B YD (ol ey Ol s oo Olelas )| plo a Connd (6 5YL PLS! g pglas a5 o)ls )13 650 YA g9 9> 4o
O0) S ols ol ey 2alS (6 in (g,loliae Lo lelas )| o380 aS 0090 (5550 ¥

6000 4
5000 Y= -0.0604x + 2.6905 M -
R*=0.2378 3
1o VT AL A 28
-3 3000 2 o
3 7 3
2000 e
1
1000 _| 0.5

6 9 1218192021 22 2425 28 29 30 32 40 50
s S5 51

9 b N \bl.? “rﬂ 9 OLQ.:..’.’LM? eLj"")‘ )L},-Qs (‘A) JS-:;J

ol Jg35 sh)ls ol e s 00,5 o iy baplaisle glas )] axjo aas o ylid ob Sy glas,] 31 adgl 5L
slozly b colue (o ds cddls valez 1) Sl cpiian 6% 00 U 5,50 VY Glagleisle oogae o g3 opl
1 loosgaze ;o ol cep g Lo glas )l 5l Jols uidl,ygh aitied 550 VAL Ve (hg>g Jg> )0 dw dalaie (0 09290
S o ed aw adlain ;o Blie )0 Canl (625,18 Cunge 4y atny (il )10 e VY B g 00 5 o0 £9,5 (55
Cudgasme )l i dw ddlaie oSl ¢ S Cluisl (pl L 1A) sciils aales (g loline g ayals pals (550 VY oLzl
Lolyor 5 o350 bl (g5lwnSTy 5 (6950 drwgs (g andd (6,510 0,00 Koo dialaie 50 dy Sl ( Sy
Loadal) o (Sian g o0 ML&‘UQL\A AL YL 5155 L osgass sz s dxwgd 5l 6 S sla (yled 20
V) S sy oo dl s alais ol 5o lexs Lo glis )l g ol ey

6000 3.5
y=-0.1667x +2.7318
5000 R2=0.6122 3
A000 | | 2
] o ' 2 ,3?
3 3000 | by
3 15 3
2000 ‘3!
1
1000 0.5
0 0

6 9 12 18 20 21 25 28 30 32 40 50

Ly S

duw adbaio b e pw g loais L gla 51 10405 .(VF) JSCi

b awls axwgi p ylslu (gslobae (L))
5B Ly i) 5 slugele o515 (Lol Jole 93 45 sy bloial ) Joo sl 25,5 5 polas (oL 2IUTL az s b
g 3l 1y oy JBIo ol lyz peddlail JHTPY 9 VF s i 4 o jialyl cpl asyls ol ce s Jlasil (g 5
Laseitio W el o bl Sy e ! el iz gz b bl 50 050 (6,00 ailee (gl ygomo 10 il oy


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

Yo

031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

YA slaglaslo Ul b p ol oog duo )0 #Y (e 0 aS 0)lo s 40 (5 lolins i e I b akaly jo ok o>

oS bakaly 0w laiol ayg;y s yo Slaiz il ol Glaz g leisle 5 0iS ce 0)lg 1) 1 i 6 YA
e o axlg Ve e (GYL sbvosgasns y 35 jeie £9o50 (] AT 09l c0 0000 > el )0 Sl Yl e )0 OY (e 33
Y BV D S8 s ol e pus g gz s (0 glais 85 bl 3156165 00,5 (aduive alail) ol o .ol

Vo ) BI20US « 0001524

o =N 227948

1

TIFA 1MEP A TARN TIOB THTA TRID NIV DTME 0N DaRT s ST

- 7
lows ragraency high raquency

alFaw 3blu jo ol ce pw 9 Sl S a5 glad,)l .(VA) JSo

a ” [

b
“ 0o 7 = bwuw

1. DETIVAT

Ve DUBDUT - DN K

0220 SBTE N2 1350 15080 22600 2TIA0 IGO0 ATOE A022F  44TAD

bor By meniey o oo ey

Wl e @blo 1 o sy g laislo g5l o515 .0V) JSi

2

»

o
O W « 2 80 L U B »

)
Ao

1300 70 TS0 T30 A0 NN SRR S200 SN0 AT SN ST F3T TI0Y MNEE) KD AR 3 C0a|

-
o

Toighs hegaercy

Y - OGS - DOITITAN -00TIIAS

-
o heauency

alaw 3blw jo ol Ce pw g (il o515 (Vo) JSC

Y =15972613 + 0.007521 X

r=0632456

Z

A

0 2260 S876 9492 13560 18080 22600 27120 31640 365160 40228 44748

-_— =
low frequency Fugh frequency

alaw 3bla jo ol cys g Ly glas,l (YY) S

alfaw 3blu jo ol ce pw g comi .(17) Sl

Y =0.879072 - 0.000S03 X

r=-0033174

e ! ..],, H ‘.::,u_._‘;.,: T oy

o

-05

-1 -
-17 19 35 51 67 83 99 119139 159179 199 219 239 259279 299319 339

- |
Jow frequency

high frequency

alaw 3bln jo ol e jw g cu (V) S0



http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

’f’fd&uo)“yq oylods T 9 Cowews Sl ‘!tw/)-v,o}&‘_;a):)b‘umcg,&a

Y#

Y = 12126587 « 0186276 X 1 = 0569042

Ll

oB2888823883883%

1 1 | 1 | 1

03070 120 180 240 300 350 420 450 5S40 £00 650 720 760 840 900 960 1030

low frequency hgh frequency
alFaw 3blu jo ol Cys g oul s lu o515 (YY) JSSi

51 S8 4 aalllos g0 3blis 53 53t S50 42 3L bz b (Gl o5 Sk drulne (5

Ll 00 cb)jT P LYY

4

99 adilaino jo 3l (3l y2 9 (sl 03 5 (g lwdnds (VO) S


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25 ]

v 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

o AR o

dww adllaio 53 0L 2 9 (Tl 0057 (il (VF) S

Ly ge Lol (e (5] JolaS a5 s nl Lame i el Sl slaola o3l (slacms o
0057 o el a8 Sl (a8 oz 51l B DS )0 ()l plim B dacJld il gl 5l (S ol axslis
(los,S isee bl slacelad 5 cigSs gl 1y bl a5 el ciloglal b o] Ui 4 5 ek Lo
Jare ol Jo ln ooyl @l @ (Sl plim JSaS lulid (cw)yp ped b (o G ool ) Rl
99 Jolis oolaiwlsyge (gloosls .l ol 145 dw g 90 oS 3blie Jold aslllans e dilaie agh ol )0 0ed axSlsy
Gl s Glojle Lawss aSVYAD Jls (simee sloz b 5l e ol ailfan bl ouls (098, slaas¥ ) tools oL
Ol adllas Cyz Voabl oo g plae 2 e 9 Ol slasd aax 5l (65080 sl il )l ol a5 Conl oals apd o505
(P Gdg Gliee g 89 Jold laplase § QLS (xhan (b (508 (0l DIl 0 lo )0 Waosls jlol e
Envi-met Joe ;5 5 ol eolatul ogame (5 lgenl slo a5 Sleisls (ST 5 gl ¢ o jidgy 5 S s
L loosls 5 (ale,S=( S5 laTig plod gy Jlod 4 gy Coond (o e 45 30 il wB Sk
615 3590 31 5 Jaloe cnl ;5B b g odgamme Luliie 8,5 sl Ll slulis ol ENVi-met Lulde o5 Jow
ol8ils (e piaanw 50 5 4t sl sl ples ENVI-MEt o (555l 1581 0 5 JolS asens 5l ool g .28 5 1,8
@ ol 5leolatwl b as” el (OKE) (soue alolae iagh opl o oolitwls g0 g, dwl j0 Ll a Ll jlaly uglagl
(Sleile (o515 blod 51 dalllass jge adlaie aw ;o 0l aizloy )l 0050 Sald (gilwdnd g v, b
4295 b G Sl du dihaie ) bgpe (005 g 9)l0 GleiSle gl )] 5VL g GleiSle @ST5 ( fdin 90 dihate
s W15yl 8 S o ad S USE 0 e Jale 50 plsieas plas iy g pleidle glis)l aShl 4
Sl opim Sad Glie o yiies s G Al g aw anl (S ddhaie Sl po 0l lis Sl 0y e Sal
HW D) cal i plae oy 4 o bogleislo glis)| lawgie (>l ol )0 1) aiien (45,0 YV iSTas)
@ aSul a4 az g b oy shive guulS Jele plarsa bapletslo (iluas joaidy 5 elis )| Jole (5512 052 (o0 5o 13
ol (g3l a4zl wied Gloislo (oS15 Bl jles 28 b glls o5 alo o sl 648 (b 5o il ey
Ol Bl bas ols lis Syl doles (ilwand ow)p Cowl alils g i 005 0y90 ) SO Al yo I el
@yl Sl (Yo 1)) o))Ken 5 udludsS addllas b o9 4 s opl ol 5 Koz UHIMaX o, HIW e
OhLs ) sl ol Koo )k b 6)lgal o po Jole oa ools Gorlal ()2 0052 Sab (cy 3 (alple
P 2 455 5k el AT 5T (0 (P 5o e el lyieas GlaiSlo ;o o 00 Jlil ol & Ca
by R (5512 o p iy Dol W) wdgr yiien leile sud JUdl Colue 4 s (ULS 4 ) Lol Colawe &
slepleasle a5 ols slas Enviimet ) oolaul b (g5lwans zbs (Charalampopoulos et al,2013) <ol o5 S
(53908 (5Lad 1S5 4y ax g5 b aw dilate a5 ol Jb j0 cpl Wigd o 0l Gy 10 (6 pReii ialS el ol 4y ity
Sy ol a0k 03U Joe g ouds ol Gy 5oy Cel bpliBle ojlas 0 Sl cde 4 oL Coyu


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i YA

opy> Al iali8l el s s 4 «(Sayadi et.al,2025; Bady et.al. 2011; Yang et al, 2013) »,.5 o
AN 4w bS5 bln o cuS lsi oo mls 4 azgi b sl ouls aw adlain 1o oles (Sg)lg g ls Sogl e s,
Sl oz Cagl el sl poges Sy o bigluidle Slaal g (55005 plae dapleislo (iluas peais b Glx5
oladd Jols a5 dalllassjge 3blie jo 49, o el oo Sl Jole ol plo tailoads axlllacs 50 bl 4o
opyr Sad Gl Sl el b e S yaeln Gl g aorecin s eleil (golail s (5 4l

el o aalllaes 9o sblis y3 3>

@‘Q)Jﬁ 3 s o e
Sl Cga 0,9 ol SLél s sole (60 ,,5 Db (g aloes 5l s co p3Y 095 e () B ais g
Asles gils a8 5 S dllie

S <ol

o leds b 5l ouls a8 5 (NSF) J5iS olheld g ol Kameh 5l culer Gaais sole Colem cow Sl pl
ol ol ploil «F e - VYA

&L

il 8IS 5 ns s (slad 3Bl ol sbsiponsa] VFe ler salnele o5 oslis o topan ke il
V1P e TVEY) el psle (53,08 i (ol SIS 55 ol s 5ol

S s s S 3 gl L 153IgarlS s Sm A TAF punlis s smallyo gt 1l 05 sl

St G Al b s Blolin sl ST L) 538y (VF 1) ol ol ol 553 5 s oo
A0F LAY oo YF o led ( Sludl Lalg, o Ldl e ¢ oo

Gl b Ll 50 Alle; dsa (Sogll 5 Sl oz wads p o5 b awain o3 (OTR) L esoleo
OIS 523,193 oS o6 e Bl

Aed S o S5 USh (S e dain p3b oy (VF 1) dazme il 25 o0l (sl b e g0l
NN ao Ve led (Yebyo Lidlas alxe ¥ adlie i 9 50 a4l 150,50 adllas) s
http://dor.net/dor/20.1001.1.27833739.1401.20.72.1.7

169,50 axlllac) (5 4 dwain (wlal 5 ()l 05 ol ailoe AYAPLS )8 (golio i I oY sb ¢ Jslos o Sloxde
AN o 0¥ s s 5l ble L el s 5 ElitzsS alone

ST L ledol e ey 052 Slpais (63l IBT VYA 85 w0l (5 ¢ adlé s abae £ JLoS ¢jlganel sl (5 3o
TNV-Y2jao (V) (Sbls ble oLdlaa glo joslS (g s drwgs p

5 oo e sles (Sloj= G 551 )5 Dlts S 2b5,P O F+T) oozle Slos wgerme (Ol i (ke
¥ ojlads = a9 ol 050 o Sludl LSl x> sla ipgh €.(glojlenle yiglal 5l eolaul b jlsal el o Syl plie
£V -Y po

0333 WAL 0 (6 e Juw (sLad 1S g (6,5 Dl s STAYAA0 3 (baul oy L b sels (gl ¢ o (6 guain
AYANE Y o leds qepain Jlo Ll ae dloee (S5 dilaie) o)lyes b Slop (Sogll g obe)S


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

Y4 030 ilx> 9 SN | ... b (oo i KK 1 s s 55803550 s T iy o

)'G(“LS’)‘)} LS - u’.)lin U‘)-‘-‘-’U)-‘LS)'Q’*’ Q»J.».wf).ui.: 65[5‘5 (\f‘f) )!bLb w‘)).‘.bo fdj‘m‘oa)j) f«))l.:.o ‘(S ypaim
FE BYVA oo FA o)ledh s 0,5, o ksl Slalllae alme sl

Abramopoulos, F., Rosenzweig, C., & Choudhury, B. (1988). Improved ground hydrology
calculations for global cli mate models (GCMs): Soil water movement and evapo transpiration.
Journal of Climate. https://doi.org/10. 1175/1520-0442(1988)001/3c0921:IGHCFG/3e2.0.CO;2.

Al-Kodmany, K. (2018). The sustainability of tall building developments: A conceptual framework.
Buildings, 8(1), 7.

Atash, F. (2007). The deterioration of urban environments in developing countries: Mitigating the
air pollution crisis in Tehran Iran. Cities,24(6), 399-409.

Bady, M., Kato, Sh., Takahashi, T. and Huang, H., 2011.An experimental investigation of the wind
environment and air quality with in densely populated urban street canyon: Journal of Wind
engineering and industrial aerodynamics, Vol.99, p.857-867

Battisti, A. (2020). Bioclimatic architecture and urban mor-phology. Studies on intermediate urban
open spaces. Energies, 13(21), Article Article 58109.

Castro, S. L., Wick, G. A., Minnett, P. J., Jessup, A. T., & Emery, W. J. (2010). The impact of
measurement uncertainty and spatial variability on the accuracy of skin and subsurface
regression-based sea surface temperature algorithms. Remote Sensing of Environment,114(11),
2666—2678.

Charalampopoulos, I., et al. (2013). Analysis of thermal bioclimate in various urban configurations
in Athens, Greece. Urban Ecosystems, 16(2), 217-233.

Collier, G. (2006). The impact of urban areas on weather, Meteorological, 132, pp. 1-25 doi:
10.1256/qj.05.199

Cortes, A., Rejuso, A. J., Santos, J. A., & Blanco, A. (2022). Evaluating mitigation strategies for
urban heat island in Mandaue City using ENVI-met. Journal of Urban Man agement, 11(1), 97—
106.

Crank, P. J., Sailor, D. J., Ban-Weiss, G., & Taleghani, M. (2018). Evaluating the ENVI-met
microscale model for suitability in analysis of targeted urban heat mitigation strategies. Urban
Climate, 26, 188-197.

Droste Arjan, Gert-Jan Steeneveld, Bert Holtslag (2018). Introducing the Urban Wind Island
Effect,Environmental Research Letters, 13:094007.DOI:10.1088/1748-9326/aad8ef.

Elguindi, N., Bi, X., Giorgi, F., Nagarajan, B., Pal, J., Solmon, F., & Giuliani, G. (2014). Regional
climate model RegCM: Reference manual version 4.5. Abdus Salam ICTP, Trieste, 33.

Faragallah, R. N., & Ragheb, R. A. (2022). Evaluation of ther mal comfort and urban heat island
through cool paving materials using ENVI-met. Ain Shams Engineering Jour nal, 13(3), Article
101609.

Flores, N., et al. (2018). Treatment of olive oil mill wastewater by single electrocoagulation with
different electrodes and sequential electrocoagulation/electrochemical Fenton-based processes.
Journal of Hazardous Materials, 347, 58-66.

Goncalves, J. C. S., Mulfarth, R. K., Monteiro, L. M., Moura, N. C., Prata, A. R., Mianna, A.C., &
Cavalcante, R. (2011). Adensamento urbano e desempenho ambiental no centroda cidade de S&o
Paulo. Proceedings... XI Encontro Nacional e VII Encontro Latino Americano de Conforto no
Ambiente Construido. Buzios-RJ, 2011

Haverter sara P. 2012.” Adapting to Urban Heat: A Tool Kit for Local Governments”, Harrison
Institute for Public Law Georgetown Climate Center, NP 81.

Hosseini, J., Shakeryari, M., Nejad, A. N., Mastalizadeh, H., Maleki, M., Wang, J., Rustum, R.,
Rahmati, M., Doost-vandi, F., & Mostafavi, M. A. (2024). Comparison of the analytic network
process and the best-worst method in ranking urban resilience and regeneration prioritization by
applying geographic information systems. Land, 13(7), 1008.

Hosseinzadeh, A. (2022). Numerical simulation of wind micro-climate and air quality in urban
environments with vegetation. The University of Manchester (United Kingdom).


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

1FoF Gl VI o lods pmly 9 Conewr Jlo (LS pole 500,07 Coliini 4 i Y.

Huidong Li, Yuyu Zhou, Xiaoma Li, Lin Meng, Xun Wang, Sha Wu, Sahar Sodoudi, 2018. A new
method to quantify surface urban heat island intensity, Science of the Total Environment, 624,
PP 262-272.

Jackson, T. L., Feddema, J. J., Oleson, K. W., Bonan, G. B., & Bauer, J. T. (2010). Parameterization
of urban characteristics for global climate modeling. Annals of the Association of American
Geographers, 100(4), 848-865.

Jamei, E., Rajagopalan.P. Seyedmahmoudian, M., & Jamei, Y. 2016. Review On The Impact Of
Urban Geometry And Pedestrian Level Greening On Outdoor Thermal Comfort. Renewable and
Sustainable Energy Reviews, 54, 1002-1017.

Jay,0., Capon, A., Berry, P., Broderick, C., de Dear, R., Havenith, G., Honda, Y., Kovats, R. S., Ma,
W., Malik, A., Morris, N. B., Nybo, L., Seneviratne, S. I., Vanos, J., & Ebi, K. L. (2021).
Reducing the health effects of hot weather and heat extremes: From personal cooling strategies
to green cities. The Lancet, 398(10301), 709-724.

Jones PD., Groisman PYa, Coughlan M, Plummer N, Wang W-C, et al, 1990, Assessment of
urbanization effects in time series of surface air temperature over land. Nature, 347:169-172.
DOI: 10.1038/347169a0.

Kalnay, E. & Cai, M., 2003. Impact of urbanization and land-use change on climate. Nature, 423(29),
pp. 528-531.

Karlicky, J., Huszar, P., Halenka, T., Belda, M., Zak, M., PiSoft, P., & Mik3ovsky, J. (2018). Multi-
model comparison of urban heat island modelling approaches. Atmospheric Chemistry and
Physics, 18(14), 1065510674

Kruger, E. L., Minella, F. O., & Rasia, F. 2011. Impact of urban geometry on outdoor thermal comfort
and air quality from field measurements in Curitiba, Brazil. Building and Environment,
46(3):621-634.

Kyungil Lee, Yoonji Kim, Hyun Chan Sung, Jieun Ryu and Seong Woo Jeon, 2020. Trend Analysis
of Urban Heat Island IntensityAccording to Urban Area Change in AsianMega Cities,
Sustainability, 12(1), pp 2-11.

Lehnert, M., Savi¢, S., Milosevi¢, D., Dunji¢, J., & Geletic, J.(2021). Mapping local climate zones
and their applications in European urban environments: A systematic literature review and future
development trends. ISPRS International Journal of Geo-Information, 10(4), 260.

Levermore GJ, Cheug HKW. 2012. A low-order canyon model to estimate the influence of canyon
shape on the maximum urban heat island effect. Building Services Engineering Research and
Technology, 33(4):371-385, http://journals.sagepub.com/toc/bsea/33/4.

Li Yanga, b, Feng Qiana, b, De-Xuan Songa, b, Ke-Jia Zheng. 2016. Research on Urban Heat-island
Effect, Procedia Engineering, Vol169, and pp11 —18.

Li, K., & Liu, M. (2024). Combined influence of multi-sensory comfort in winter open spaces and
its association with environmental factors: Wuhan as a case study. Building and Environment,
248, Article 111037.

Li, S., Zou, B., Ma, X., Liu, N., Zhang, Z., Xie, M., & Zhi, L. (2023). Improving air quality through
urban form optimi zation: A review study. Building and Environment, 243, Article 110685.

Li, Y., Zhu, C,, Li, X., & Yang, B. (2025). A review of nonuniform load distribution and solutions
in data centers: Micro-scale liquid cooling and large-scale air-cooling. Energies, 18(1), 149

Lin, T.-P., et al. (2012). Quantification of the effect of thermal indices and sky view factor on park
attendance. Landscape and Urban Planning, 107(2), 137-146.

Lo, J. C. F.,, Yang, Z. L., & Pielke, R. A., Sr. (2008). Assess ment of three dynamical climate
downscaling meth ods using the weather research and forecasting (WRF) model. Journal of
Geophysical Research: Atmospheres. https://doi.org/10.1029/2007JD009216.

Marciotto ER, Oliveira AP, Hanna SR. 2010. Modeling study of the aspect ratio influence on urban
canopy energy fluxes with a modified wall canyon energy budget scheme, Building and
Environment, 45(11):2497-2505, DOI: 10.1016/j.buildenv.2010.05.012.

Mdller, B., Homann, F., Heckelei, T., Muller, C., Hertel, T. W., Polhill, J. G., van Wijk, M.,
Achterbosch, T., Alex ander, P., Brown, C., Kreuer, D., Ewert, F., Ge, J., Mil lington, J. D. A,,



http://journals.sagepub.com/toc/bsea/33/4
https://doi.org/10.1029/2007JD009216
http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOI: 10.61882/jgs.25.79.25

™ 031y lm> 9 SN | ... b Tyl i S 4 e eis (558055 130 pii T sy 30

Seppelt, R., Verburg, P. H., & Webber, H. (2020). Modelling food security: Bridging the gap
between the micro and the macro scale. Global Environ mental Change, 63, Article 102085.

Nakata O C. M, De Souza L. C. L, Rodrigues D.S. 2015. A GIS extension model to calculate urban
heat island intensity based on urban geometry, Proceedings of CUPUM 2015, Conference
Cambridge, Massachusetts (USA), PP:1-16,http://hdl.handle.net/1822/38845.

Oke T.R. 1981. Canyon geometry and the nocturnal urban heat island: comparison of scale model
and field observations. Journal of Climatology. 1(3):237-254, DOI: 10.1002/ joc. 3370 010304.

Oliveira P, MJN, Goncalves HJP, Ferrdo PMC. 2009. Numerical analysis of the street canyon thermal
conductance to improve urban design and climate, Building and Environment, 44(1):177-187,
DOI: 10.1016/j.buildenv.2008.02.004.

Park, Y., Guldmann, J. M., & Liu, D. (2021). Impacts of tree and building shades on the urban heat
island: Combining remote sensing, 3D digital city and spatial regression approaches. Computers,
Environment and Urban Systems, 88, Article 101655.

Rui, L., Buccolieri, R., Gao, Z., et al. (2019). Study of the effect of green quantity and structure on
thermal comfort and air quality in an urbanlike residential district by ENVI-met modelling.
Building Simulation, 12, 183-194.https:// doi.org/10. 1007/ s12273- 018-0498-9.

Sadigov, R. (2022). Rapid growth of the world population and its socioeconomic results. The
Scientific World Journal, 2022(1), 8110229.

Saud Alznafer, B. M. 2014. The impact of neighbourhood geometries on outdoor thermal comfort
and energy consumption from urban dwellings a case study of the riyadh city, the kingdom of
saudi arabia, Cardiff University. Doctor of Philosophy.

Sayadi, F., Hejazizadeh, Z., Mazinan, M.A.Z. et al. Spatiotemporal analysis of air flow and
ecosystem function under changing heights and density of urban buildings and climate. Environ
Monit Assess 197, 906 (2025). https://doi.org/10.1007/s10661-025-14313-x

Shen, R., Jiao, Z., Parker, T., Sun, Y., & Wang, Q. (2020).Recent application of computational fluid
dynamics (CFD) in process safety and loss prevention: A review.Journal of Loss Prevention in
the Process Industries, 67, Article 104252.

Soja, E. W. (2016). Regional urbanization and the end of the metropolis era. In O. Nel-lo, R. Mele
(Eds.), Cities in the 21st Century (pp. 71-89). Routledge.

Svensson MK, Thorsson S, Lindgvist SA .2003. A geographical information system model for
creating bioclimatic maps — examples from a high, mid-latitude city. Int J Biometeorol 47:102-
112.

Tsoka, S., Tsikaloudaki, A., & Theodosiou, T. (2018). Analyzing the ENVI-met microclimate
model’s performance and assessing cool materials and urban vegetation applications—A review.
Sustainable Cities and Society, 43, 55-76.

Wang, H., & Cheng, G. (2024). Decoding culture-embedded urban forms: A hierarchical analysis of
dongguan street area in Dalian, China. In Z. T. Chen, J. Han, X. Kuang, X. Liu (Eds.), Identity,
space, and everyday life in con- temporary northeast China (pp. 171-192). PalgraveMacmillan
Singapore.

Wang, W., Ge, W, Yang, N., & Li, J. (2011). Meso-scale modeling—the key to multi-scale CFD
simulation. Advancesin Chemical Engineering, 40, 1-58.

Yang, F., et al. 2013. Urban form and density as indicators for summertime outdoor ventilation
potential: A case study on high-rise housing in Shanghai. Building and Environment, 70, 122-
137.

Yang, F., et al. 2013. Urban form and density as indicators for summertime outdoor ventilation
potential: A case study on high-rise housing in Shanghai. Building and Environment, 70, 122-
137.

Yang, J., Shi, B., Shi, Y., Marvin, S., Zheng, Y., & Xia, G. (2020). Air pollution dispersal in high
density urban areas: Research on the triadic relation of wind, air pollution, and urban form.
Sustainable Cities and Soci ety, 54, Article 101941.

Yilmaz, A. K. S., & Matzarakis, M. A. I. A. 2015. The role of trees in urban thermal comfort and
SkyView Factor.


http://dx.doi.org/10.61882/jgs.25.79.25
https://system.khu.ac.ir/jgs/article-1-4450-en.html
http://www.tcpdf.org

