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Abstract

In the present study, to investigate the air pollution of the Persian Gulf Special Economic Zone in the west of
Bandar Abbas, at first inversions which occurred between 2010 and 2020 were extracted using radio sound. Next,
using the AERMOD model, the concentration of PMzs . 10, SOz, CO and Oz emissions from 60 chimneys for
inversion days in a radius of 20 km was predicted. The results showed that the highest inversion was in January
and February with 28 and 26 days per month and the lowest with 11 and 13 days in August and July, respectively.
The lowest base of the inversion layer was related to January and February with 10 and 13 m, respectively, and
the highest with 408 m was in September. The average annual inversions were 250.8 days per year, which 157.4
were radiation and 93.4 were subsidence. The AERMOD model showed that the concentrations of PM s, SO, and
O3 were higher than standard, but PM1o and CO were lower than standard. Southeast winds are the most important
parameter in the distribution of pollutants, which causes the smoke column move to the northwest. Predicting the
distribution of pollutants can be useful in formulating strategic management in environmental protection and
sustainable development.
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Extended Abstract

Introduction

Distribution of gases and particulate matter from industrial chimneys to factors such as physio-chemical
nature of emitted materials, chimney location, nature and surface features of the ground downstream of
the chimney, chimney location in relation to preventing air movement and finally to the characteristics
Climate depends on the environment. Chimney emissions can include gases or a mixture of gases and
particles. To achieve maximum dispersion, these gases must leave the chimney with sufficient buoyancy
and kinetic force so that the smoke column continues to rise as it exits the chimney. The high-
temperature smoke column is ascended by the buoyancy force caused by the high temperature of the
gas. The buoyancy of the smoke column, depending on the stability of the surrounding atmosphere,
causes the smoke column to disperse; But when the air is stable, this turbulence and dispersion decreases
and the smoke in the stagnant air remains stationary in the environment. Stable air is an atmospheric
condition in which not much mixing or vertical movement occurs. As a result, pollutants released near
the earth's surface tend to remain there. The condition in which the rate of reduction of the environment
is less than the rate of reduction of the adiabatic (higher temperature gradient) is called the following
adiabatic conditions. The atmosphere is stable below the adiabatic state, which means that any small
package of air that suddenly moves in a vertical direction tends to return to its original position.
Therefore, in the following adiabatic conditions where the air is stable and the reduction rate is negative,
temperature inversion occurs. The effect of inversion is to reduce the vertical distribution of pollutants
and therefore increase the concentration of the site. In the industrial zone west of Bandar Abbas, where
there are several industrial units including the Persian Gulf Special Economic Zone, Shahid Rajaei
Wharf, Shahid Bahonar Wharf and a lot of traffic, the risk of pollution of these industries on the
environment of the region is quite obvious; The emission of air pollution from chimneys, bulk mineral-
metal storage, thermal power plant and pollution from car traffic in the west of Bandar Abbas is visible
and its biohazard for the residents of the region, especially those working in the region. Industrial and
the city of Bandar Abbas is very much. Sedimentation of suspended particles on the surface affects weak
and desert ecosystems in the region. Of course, these industries also damage the soil and marine
environment of the region by producing wastewater. Although these industries have an important role
in advancing the country's economic goals, but the lack of attention and environmental planning to
control the pollutants of these industries can prevent the achievement of sustainable development in the
region. In calculating and identifying the concentration of ambient air pollution, experts and pollution
monitoring companies have been able to measure the concentration of pollutants at the chimney outlet,
but cannot in a wide range of radius 10, 20 and Measure concentrations at 50 km. Using the physical
characteristics of chimneys, land use, meteorological data of surface and high atmosphere, topography
of the location and number of chimneys, AERMOD maodel, the concentration of each of the pollutants
leaving the industrial chimney up to a radius of 50 km to predict. For this reason, the present study tries
to predict the distribution of pollutants emitted from the chimneys of industries located in the Persian
Gulf Special Economic Zone. Air pollution in the region, in the days of inversion, the concentration of
air pollution was done within a radius of 20 km from the industries west of Bandar Abbas.

Materials and Methods

At First, the statistical and thermodynamic study of inversion in the lower atmosphere of the Persian
Gulf Special Economic Zone in the west of Bandar Abbas during the period 2010 to 2020 and its
relationship with the distribution of pollutants emitted from industrial chimneys was investigated. In this
study, the thickness and depth of the inversion and the temperature difference were used to calculate the
intensity of the inversion. In order to control air pollution in the western industries of Bandar Abbas and
formulate management programs in advancing the goals of sustainable development, the prediction of
pollutants can be useful. The concentration of pollutants emitted from the chimney of industries located
in the Persian Gulf Special Economic Zone during the days of temperature inversion was predicted by
the AERMOD model.

Results and Discussion

The annual wind rose plot indicates the predominance of east and southeast winds that cross the Oman
Sea and the Persian Gulf, causing hot and humid winds in Bandar Abbas. Examination of temperature
inversion conditions on a monthly scale showed that the highest occurrence of inversion occurs in the
cold months of the year in winter, with a maximum of 28 days on average in December, followed by
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February and May. The base height of the inversion layer, which plays an important role in air stability
and intensification of surface air pollution in the region, is minimized in winter, especially in December,
and is on average 10 meters above the ground; However, with the warming of the region's atmosphere
in early April, the base of the inversion layer separates from the earth's surface and climbs to altitudes
of more than 100 meters. Due to the fact that the height of industrial chimneys in the west of Bandar
Abbas is between 40 to 100 meters, temperature inversion until April also has a negative effect on the
emission of pollutants leaving the industrial chimney. With the intense warming of the air in June, which
continues until September, the height of the base of the inversion layer has reached more than 200 meters
and cannot play a major role in the accumulation of pollutants released from industrial chimneys in
environmental pollution. Again, with the cooling of the air and the descent of the air temperature, the
base of the inversion layer also descends and settles at a height of less than 200 meters. Therefore, in
the cold months of the year, the base of the inversion layer is less than 200 meters above the ground and
plays an important role in intensifying air pollution and the distribution of pollutants. The height of the
top of the inversion layer also plays a role in the distribution of air pollutants, which in the cold months,
especially in the winter of Bandar Abbas, its height reaches less than 250 meters. Prevents air mixing
and causes the accumulation of air pollutants. As the air temperature rises and the region's atmosphere
heats up, the height of the boundary layer also increases to more than 500 meters. The difference between
the height of the base and the top of the inversion layer indicates the thickness of the boundary layer,
which in cold months reaches a thickness of less than 200 meters, and pollutants accumulate in this air
package and their mixing rate is reduced to a minimum. Find. In general, the percentage of temperature
inversion phenomenon in January and February reaches more than 90% of the days of these months,
which indicates that due to weather conditions in these months and the establishment of the inversion
layer on the earth's surface. The possibility of increasing the concentration of air pollutants in the
atmosphere close to the Earth's surface is very high. The elevation, temperature and compressive
characteristics of the temperature inversion layer were also examined on an annual scale. The results of
this study showed that on average, about 250 temperature inversion phenomena occur in the west of
Bandar Abbas per year, of which 157.4% are radiation and 93.4% are subsidence. Different types of
inversion have different roles in air pollution in the region, so that radiation inversion due to its low
altitude and proximity to the ground, has a great impact on the accumulation of air pollutants on the
ground, but in subsidence inversion Which is mainly due to the establishment of high pressure systems
in the middle levels of the atmosphere and dynamic subsidence of air and in the closed ground warm air
causes the rise of surface air, an inversion layer is formed at a height of more than 200 meters and plays
a major role in impact Air pollution will not affect the environment. The results of predicting the
concentration of particulate matter from 60 chimneys of western industries of Bandar Abbas in a radius
of 20 km showed that the suspended particles are affected by prevailing winds and local topography.
The concentration range of particles less than 2.5 microns is between 10 and 100 ug/m?, the maximum
of which is around the chimneys and the atmosphere above the industrial area, where the 24-hour
concentration reaches more than 60 ug/m®. The highest area is 40 ug/m?®, which covers a large part of the
area and exceeds the standard. The prevailing southeast wind direction caused the suspended particles
to flow out of the industrial chimney to the northwest, but after a distance of about 10 km, the northern
heights of the region caused the accumulation of suspended particles in the foothills and then the
concentration of particles. Suspends less than 2.5 microns reach less than the standard (34 ug/m®). The
city of Bandar Abbas is located at 13 km in the eastern part of the Persian Gulf Special Economic Zone,
in the concentration range of 30 to 40 ug/m®, there is a possibility of increasing particulate matter less
than 2.5 microns in the urban atmosphere of Bandar Abbas. SO is the result of combustion and is
released into the atmosphere from the chimneys of industrial furnaces and, in combination with water
vapor, causes the formation of sulfuric acid, which poses a great environmental risk. The standard one-
hour limit of this gas is 196 ug/m®, which if it exceeds the threshold in the concentration zones, it can
harm the environment of the host region. The forecast results of this gas in a radius of 20 km from the
western industries of Bandar Abbas indicate that its concentration in the air adjacent to the chimneys
was above the standard and was predicted between 200 and 800 ug/m®. With distance from industries,
the concentration of this gas decreases to less than 200 ug/m?®. More than 60% of the study area is in the
range of 100 to 200 ug/m?, which is stretched to the northwest, north and northeast under the influence
of prevailing winds and topography. Therefore, due to the large number of chimneys, the atmosphere of
the Persian Gulf Special Economic Zone has a high concentration of sulfur dioxide gas, which in
combination with other pollutants can endanger the ecosystem of the region. Oz is produced by
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photochemical reactions between hydrocarbons leaving the industry and nitrogen oxides in the
atmosphere and stimulates the eyes, throat and lungs. This pollutant is not primarily released into the
environment by a source, but is produced by reactions between atmospheric pollutants and is therefore
called a secondary pollutant. The primary pollutants involved in the formation of ozone are nitrogen
oxides and the total amount of hydrocarbons. AERMOD model has the ability to simulate and predict
O3 gas. In this study, its 8-hour concentration in a radius of 20 km from the western industries of Bandar
Abbas was calculated. The standard 8-hour concentration limit is 148 ug/m?, but the concentration of
this gas in the study range was predicted to be between 30 and 350 ug/m®. Areas where the concentration
of Oz gas is above the threshold are located in the chimney areas of the industry, which with the distance
from the industry, the concentration of this gas reaches less than 150 ug/m?®. The maximum area is related
to the concentration of 30 to ug/m®, which are located outside the industrial area and the prevailing wind
direction.

Conclusion

In the direction of sustainable development approach, exploitation of natural resources and job creation
for the people of the region can be achieved through environmental protection and conservation of
natural resources. Industries located in the Persian Gulf Special Economic Zone have a positive effect
on the economic situation of Bandar Abbas and Hormozgan province and even the economy of Iran and
provide the country with metal-mineral goods and energy, but damage to the region's environment and
active ecosystems. One of the ways to destroy the environment is the release of pollutants that enter the
environment through industrial chimneys. Measurement of air pollutants emitted by industrial chimneys
can only be done by measuring the flue outlet, but within a certain radius that air pollutants affect the
environment. Measurement is not costly and cannot be done. The AERMOD model has the ability to
simulate and predict the concentration of each air pollutant up to a maximum radius of 50 km. The
Persian Gulf Special Economic Zone up to a radius of 20 km was used for days of temperature inversion
in the cold half of the year. The results indicate that the prevailing wind direction of the region, which
is south and southeast, has the greatest role in the distribution of pollutants emitted from industrial
chimneys. The concentration of PM 5, SO, and O3 was higher than their global standard. Exceeding the
standard level of pollutants was mainly in the industrial area and radially up to 10 km to the north, 15
km to the northwest and in some cases up to 20 km to the east and west. In general, the concentration of
air pollutants in the west of Bandar Abbas is higher than the standard and the risk of its ecosystems
cannot be controlled with these conditions. However, in this study, the concentrations of the main
pollutants emitted from the chimneys of industrial industries west of Bandar Abbas were simulated and
predicted in a radius of 20 km with the Plum-Gaussian model of AERMOD. But so far, the air quality
index has not been defined for all released pollutants and includes only the main pollutants. On the other
hand, the AERMOD model is capable of modeling pollutants such as NO,, SOz, CO, O3 and PM25.19
and lead; If chimney pollutants are process sources including phthalic anhydride, maleic anhydride,
toluene diisocyanate, ethylene oxide, ethylbenzene, styrene, aromatic compounds, paraffin, acetone and
other contaminants are not predictable in the AERMOD model. While these pollutants have severe
effects on the environment of the region, especially society and human health, various plant and animal
ecologies. The combination of these pollutants in the ambient air of the region causes the formation of
several secondary pollutants and on the other hand, the deposition of solid and liquid pollutants on the
ground surfaces causes various diseases in the active ecosystems of the region. It becomes. Therefore,
in planning and managing operational arrangements and strategies, although the results of the present
study can identify the distribution of major air pollutants in the region and be effective in planning the
regions of Bandar Abbas and environmental decisions. However, in order to make a decision on a long-
term and comprehensive time scale, it is necessary to evaluate and monitor secondary pollutants and
other pollutants emitted from industrial chimneys. Also, in order to formulate spatial and regional
planning in environmental protection, assessing the impact of pollutants from industrial chimneys on
land and marine ecologies, especially their growth and development can be very Be useful.



PY- — 1Y axiuo A€\ Glausls ¥ 8 plouis EA 89 ¢ wlivh ouxe

vl 30 0 98 @lo S 390 31 (295 SO T Cdilé i s
Slod (g g Tl yw 4o

f*)f&;,.‘» dwal s‘u»)é.o Ls)

Obnl (OIS 0 x5 Wl g ol (s Selliyn (s x woaw ) lu=e uu)}.nghu).:_\.o WS 280l 13 09,5 \
Ol (g w0l g ol )y bou=e 03801 ey j bou=e uu)}.nghu).:_\.o WS 280l 13 09,5 ¥

VEV/Y/YA sallio by &b

VE--/9/VE :allio dyogég)b‘

S

lod sl Sgly s ol san 0y ) o)lb gl (oolaidl oy it (lon (Sagl oy jglaied pSb i )
(V) 250,) Jdo 31 odlatol b s 105,52l Sl Lo go0ly (gloodls 3l oslazwl b YoV b VeVe gla Sl b ool sl
2 Siasls slajey sly U333 5+l (29 O 5 1S S g 05 5008150 sla S (PMs - 10) slos b clile
Sy npieS g ole )3 5o, V8 9 YA L Cu 5 (yote 9 63 1 (Sl (i 31 LS ulis oAb (sl (6 teghST+ glad
O 9 3 W 9 Ve LS e 9 63 4 bgye 55 (Sgly Y by eyl (3t 390 5 9 31350 )3 59, W 9 W L
)90 AV/Y g (sl 95 5l 3550 VAV/Y &S 035y Jw 53 jo, YO-/A la Sigylg VWl 3:S0ko g1 jo1500d p> yio ¥oA L glis)
lyd Lol g 3 bl 5 ji il g 2,5 S amSlied (PM25) Glee cl)y clale sy (Lis dg0p) Jto wcowl 03g) siig
cel a8 o3¢ nos VT 2iS1y 5 jielyl oy etee (B pdiogin sladl gy 3, lkiwl do I a8 op S S g0 9 (PM10) (sleo
cblis 3 (o3 pnly Copie pali 1 Klg5 oo bodu VT 28Ty i b JWES) )8 Jled Coono 4 (S30b 393 ygiaw 0

D)5 z8lg Mo Syl drwgl g Cow jlaure

inio 45l gepl Jde ¢ 3lae )3 > ()5 ys0] B0 51g SIS

s e DU 5 WS Ll s laed Y
st chle JLll Cel mlo (2S55
oiins LS Slgp S L S5 53 5 S
Sitaras ) 53 5 o 45U laedo VT sl Cxgo aued]
5 3S8Sles & loSa «and Siskos, 2008
S slaaa 5 b bS5 55 05 aiaSlss
2348 35 0 Sl 5 SO e ol LSS Esls

ﬁjeu\dig‘)bju&\rla}d“éw‘bwﬁﬁ@

ST
Ghle 5> e OOSLEa (o Sl 6 (S5
Sl 3l ey ol &S cd (6 ed - pme SUBLS S
Sl Jd o g Bl 055055, seslinal
Contardo ) 3L o mbis Lol VL el 5 5ol >
L e~k b s Lol &ioVL (et al., 2020
slge 5 G3A Mg oskea Jud glacs g 01 5

)LLJ.:‘ BEl L;ilj"“"’"’ ﬂ )fiS e 2 uu.:,.u\:)y

Email: nohegar@ut.ac.ir
DOI: 10.22059/jes.2022.333187.1008245
DOR: 20.1001.1.10258620.1401.48.2.3.8

*
J}f‘wo LRV


https://dorl.net/dor/20.1001.1.10258620.1401.48.2.3.8

(Alloway and Ayres,1997) >,ls Sies loows olse
S bsbn L LaslS Jold Wil e (25355 5l e pimie 35
S Ol 8l W3S ) sl ol 5 Wl
SES093 (S i 5 gosbd G b b ((SusSl,
gmo s iS553 3l s 2 o8 353 05t b diyled S 5 1,
U ot (S5, Jaw 55 VL las o3 O g s sl
s 333 O g (Go30E S o 3 5m0 S (VL (sles
555 Ogw SaSl, el Slbl sl ol «
SHS 5 o Bl e ol Ol 3 Ll e pd
Lo o Sl IS0 4 081, lae )3 00 5wl Jals
Lyl o ol slsa (Perry et al,, 2005) Lle o hes
Eo Ol 53 @3l goses IS b B S ol
o S 53 el hme slasko VT ey das el
O 53 S A w0 iles JU broles Lls Ll (e
il SSLLST 2l 55 5l S bs falS 2
By e auS SSLLST Ly bl s (YL gles 0LslS)
Ol pl 5l Il (SOLLST o5 Sl s il
2 SEL S son oS ol S S at o a5 Celins
SHladsl Camdse 4 oo fled ol brals JU Cgr
53 o2l sl .(Rzeszutek and Szulecka, 2021) s5 554
3 R F s el Sl e 4 ST 5 Ll s
Sl a8l e ol gl Sl wel i
Sl 1 s Ledo YT (63 5es S Al O sen
.(Abbassi et al., 2020) cl o clale
553 Ot k) LL (gl iy SL) Jbe S
O3 Ul 534S s 35355 5 e e s Sl it
(OAS355 S el glalal mbis s dled (g3luand | A1
R e e T [ e Y )
Sa Jdra S Ll spme Sl P L Llg s
Lo sl i o s Elo slasls sosks
S35 31 aS (6355 Vg a3 Ll (S5 508 Lo e
e S5 Fse b Jslee Cw)‘ 03 dsd G)""
sl s,y 3l S (Ninic and Nizetic, 2009) s 53

$TL

Y-y

EN )55 ¥ 5 Lo WVE- Ol

sl 3. s bl (Pérez-Diaz et al., 2017)
S S Sles
Tsegaw ) 3510 o s | ol cudl 0l ols g o
S el Lol ¢l (and  Alemayehu, 2019
slasaly el ;:;ﬂ GL;.« IS (e
E) d‘j‘i"u AAav\.\iYT )L.;;Jl QJ;L«J)JB‘J\}M DL wﬁ)@:ﬂ

O3 Sl Omad oo

Gbro VT Clle o i s olelis 53 e OLLS,S
Sl 5 Sy e s Sadll e 51wl i)
‘_;)l}é\r)j ladde i ls el ol (Gos gl oo YT
Ul ol 4B S ke amalr 0 03 55 &S
L oS ls 15 1sa sla stV STy (oo 5 (S3luand
Aty S Slbl s S S, s CudS e
Sl Cudgdoe swl 5 J xS glial,y s Llg o gmeo
5 o @iledde culply A3l el Sl VT b
Ll ool 5S35 51 o7 GlaetnVT sl
Bl — e las ol sk 3 S sl Ol pea
asls dfzjﬂ IS 5 ey Glaal 50y 58
4 4> gL .(Asolekar and Gopichandran, 2005) s,z
e 28353 51 Glae 3 5 (658 slaoas VT e
o 4=l o b mdt golatil o 5 adles 55 jdis
5 Ceiilame oS s O G elesdn o
sl 5 OF (ST J a8 Ol jslme bl slags3 sl 58!
4 plows gl aS syls I8 adee e slas s yael
stV chle oty 5 gleand (Zila, ol
Ll oo 6o kS Yo plad s Gl (1S 5 iy (go el
255 Cél} RWH
Lol (B35 5l s S g L8 sty
o i e pland = (S Sk Jid Sl ala, sS6
2o e Pl s S (S35 e
Loadaly o ASsss oo (Ao 31 ol sl
5ol Slosast a4 Calgs 5 1a oS - 5l 6 S e



- QT 393 ) 5393 (SO0 YT cLlBlE s yins

y-y

25 angs deal 5 e Loy

Cla,;lsg.ﬂlj«l‘o\d.@:gk);slfuﬂ}w}d}a;»
WhSan 5 g pmad) b o SN 6 2eslS O 6
S G 5 el Saslse s 4 el s Ll (YA
CujgdlMQIJSQmw‘o\J@;ngjm
Slwly 53 g me OV 5 (30 glialy 53 (5 Adee
55 OFAF et LablS 55,5 555 0 edalin Lo
O S3A M S S sronln ke (ol s
3 g g o3l lod glacs g 5 Sandled b 5l aS
CBlE e e sl die Sl e slaes O ke
23 SahS Vgl s slo S AL s ooV
Comw SOl ] = s edses olitl cpas e
Mokhtar et al., ) Ll o s3leddbe Sl fol> Sledbl
S bl Dskwa akb s s (2014
550 ) oo Sl Olews Cmis 31 (s 52 O35 fidenSlsn
olas ol s b eslinal b e 5 S slacle s
j\dpﬁc;gb&twﬁwd%éab
Al zaS OF Clale bl o3 g Oloww (slail S 2S5 53
eSOl chals (St fuab 55 wman (130 o 510kl
b o3 e VT isw of e &S sl b e (glaols
Seangkiatiyuth, ) Lib e K5 s sl |25 01 3
03 Gl o Chle oo s gl s e sl Je (2011
Sbedds sl sl g 035 slazel LB (6 6d slatas
La SUg sadlan j3 a8 30 5,8 s 2S5 08 51 L)
Cls.ﬂ 05 obdlsa slaesls sag gl o O‘&ﬁ}ﬁ,
Jde a1, Ol 25 5 03503 o3l (V) GB)a5 ke Sl (e
S ot 4 38 e oa 5L Ll syl 5515 350
Kesarkar et al., ) 550 Glae Slyd o594 (6 5 <l
Al g O3asder S ladS 3 Gl g 55 (2007
Jdo b OLREas5 5 odd Oy ed 2lo)l Cor s
5 03308 $5ledda B ge O35 511 5B opl s 55 ]
2 oS35 VWP 0 st NT pl lale oS sl 0L
0 oVl opl JUsl Corge LI glaslh a5 ol ais

o) C)B) el Jeole (ol e 5 eld ed s S

S e pime btV 1Sl giludds 5 5,8
Sl oS sk Jho G S sl 30l ke s 2835
Sl 2 8 ol ol 4 S35 55050 81 5 L DI
ol el gl Sl (53,0 4Y B ealis 5 L
cilsn g1 5l e VT 68t mlie (3la 40 535 Juke
Solwaned Sl 25001 AL o e 5 b (labad
adlae s el ol b a3l 5 gled ST,
S Sl oleand x dae opl oLl (B 56
Sl 0l s Gt le SO o 2 Lo
chals anslae gl 5 550l Jde 51 (Kesarkar et al., 2007)
eslizal 35 Sler s bl b mbie 5l e iz (slaed ¥
sl 31 ol gl Slpnl il oS35 53 68 355 0
A 3l eSS 3858 aSles chle Olpe &S sl Ol
OLKar 5 o ge) Conl Gy laes Sl 55kl
Sl s ool 8 HKEYL s Ll (Y
Ao 3l iy g S 5 pm sislctitn 5 il il
Soals YA OLKes 5 k) sh Sler syl
352 055w 5 1em (oI 5o g sla el 5l S Lo
ol e sdidy ol S ct.a oS35 5 LA
PSS 550 38 05 S Ve 5l S Glae 3 ks
5y S5y opl 3 sl sl 5 5 535 S S ASles
Ao WA B A el s ples Sl b s Sas
03 e 05l xS sl e é‘f Lo ys Y 5 5 ol e
\~\O)'ljs.:..:3l._{)>cla.~JLi.é Loy doys QY s 5 4l
53 OYAY (s s el Jisiler) 3 ISl S
e oS Sl Sl p 3 s s Lo (Sosls gicion 51sal
(oaf) 3d i end a3 1 Sl VT e w
5 oS e ety 51 sslizul o VYAV
Shwd (gmio ladsly s Ve g b
255 5 2lsr 5 Ol Slevsast Giomen 5 a 1S54
5 Lot VT CBle (godiS nd Jolge I ey oedaw
Vo sl S Gl Sd ol lases s a0l ST,

S8 a sl ssie e mlo Jl &S 05 S



s mlbe cnl 5 Se T LSl 5 esy Jlb Glsls
S gas G 53 4 355 o0 Lo VT ke 5 0ST 5 )3l
osh g eilaie 53 SUss8 ool o S gk 53 62050
S35 38 S aSles (O5s Sty hile (gl
Jae L Gl Olaaline 51w 05 K Ve 31 1S Gles
U1 30 ) Ja sl 0L s 5 A (3laand 350 ]
Lo VT ol clale 5 sjls 1y baast VT clale o i
3y oSt e85 S OF 5 MO XPIY C S
chle s e s ssledae 5 (Afzali et al, 2017)
S350 5 s s S S ASIgs 5 055 AsdSlso
L alin o b (1) B3I 53 50 ) Jube e o825V
Sl age pl Jue sls LA o gl S Q),aﬂ "y
(Amoatey et al., 2019) 5,5 s g 3leddb
A=l i &S bl o e el o
Al (Gl il golatl oyt Bld o
S35 2o SIS 5 el Al adSil (ol gl
dilain Gy o o cpl (S3 1 o ol 3z
Ssa Ssdll Slinl & Gl Say toml 55 SlS
Gt Sl o8, ek = Gdan 3l 50 43 ST 25550
LB lssds s 5o bigoass 25 5l ol So
o5 sar ailane OLSLe (gl OF o) oot 5 o3y saliv
3L sl plesds ed 5 g aibie s oL sl B
Slapioga S| ) maw  Glae D3 g Il
bl s o 3 5t o | adlae SLL 5 G
s 5 S el OSL W5 L sle
23 e OB gl ) ST e gl it
s oamg pde Ul ooy 5pa8 ol Glal sy
zbe Glaoa¥T Jz8 6l e (Sl
03 ash adke 3 L a4 plies Sl Ll5 e
Olalii )8 Jasws glyn Sl chale Slubis 5 amlos
o Al 53 Besy 3B (Safl Ll slacs 2
A5l 5 ed Lol S (g So3Il |y oo VT lale (2S5 53

(WSS O 5 Y A laglad 4 s gy 02

$TL

y-&

EN )55 ¥ 5 Lo WVE- Ol

Jas .(Moreno-Silva et al., 2020) 13 ax=ls S,
355 50 5t slaoas YT clale o Sl sl
52,50 0Ll 53 oS yls 3 )8 5 Sl s gy
ot Slr e el 5 sp LT e 00 e
;;;ﬂ dla;- - Ol geas Ll ASV\J“:J§ sslaze L;:jﬂ
Sl slee oy clile O s 5 as S s
kel A 5l g e SIS S 5 S sl
O35, 4eSI83 5 S oS 150 Sl Ll el Sy
Jen g VE g R v W B B I T L TS I v B WEE
33 ot D el lsa s e B8 5 aS ey
(Macédo and Ramos, 2020) 5,5 laed¥T cpl oS1 5
LNt BN r):;:ﬂjﬂ D S TR S R R
S35 e S Same 55 5 S slas VT L
Glaod VT chle o fw w0 5L ol J xS gl oS )l
(S b A 3V 5 Camio 3 48 3413 O Sl el iz
Yoopld s 55 SaSles 5 05 mdnSles chle
S0k 0F s 5 48 3ladde 3500 Jte b 5 20 kS
Sl elbe 03 ohse e VT ol Clle oS 5y
ol Ll 85 Wil e skl d Sl i weluSy
CRYIGRL G PR (‘;)J&g YYF s 5 S80Sl
e s 5l a5 Lal&iVL s L(Arani et al.,, 2021)
‘514.:?;;: 6&.&)& cble cJ}Jllw oalaul uo))S BE vl;.wﬁ
(A S bl G w0 0T JUSH S o3 50350 VL
S 3513 5475 Ol jee s 5| Cuodls 03181 ot oy Loz
b},a}.a‘d.,b:)‘c)bﬁ‘*iéuj}): Q))LaijaL{:.ﬁ\IL;):
YO Colew 53 58 claea VT ke o S
585 aSles ke of 3 45w eslizl ek
J»wd-‘.) BEES LR JL.';.:.: J)UJLLA‘ J )‘ J;JMSJJJA 9
U:"JJ W LulJL"-sﬂ u;.a\)e\ LﬁoJu:}ﬂ u-" cble ULS.WU
Coome 40 LoV Jliml Cor g ¢ o dled LI glast,
‘“m\fl”'d"‘ aS o ali.in\i dLS)\SCA}inZA
o> (Mousavi et al,, 2021) s, . YL 1, (s les

jW&\ij@éeﬁj&Lﬁ)W&hJﬁ



- QBT 393 5l 53938 (S0 VT culdlé in yiu

Y-0

)fd;,.ié.na|}uu)éwba')

03 1S Sl = e Loyl s adlae ol sl
w Jld sl oblar 5 1S58 bl as cl sl
5 ok Al 4 s Sl YO bl
G O bl w0 Gl o8
Ol od el s s S oS 4 5 S Sl el
Sl sy dane gmo Gmetne (s 4l
Vs patme (sdgall paiedl G LT oS
(b et Y5 Lo (S s oS SV 8 O 5 s
Soo My S8 plbaw Lo oy Jile (Sl
ol 2 oIV (el sy i oYL el 5
Ll e plrsdegd Al 5 Gl o8 el
b s el okl ey il (0 JS)
Sl bzl sbos b ol o el
YW ols Wl Sle 5 cl b e 5 p S Sliasc]
e YO Ol sl gl o Sle 5 ol S sle ax s
VL s Sy S b ol jas oS ol 515 L
Sl osbye 50 S edil SOL (o) FO s

bl o Jsb 4 ole 4 550 <=J§e)_5>

S eslized L 3ol Jde S (oSl |, Lokl
Sleols (Ul Gl e iSass (S sl S
M 5 e SIS 5 b g 5 o) plaw ol
55353 3l s 2 slaed VT 5 K il 2S5 53
S5 oeas Al pa i S eskS 00 plad U sl
e N T
@olasl oy adlaie 53 JEs mlo (1S540 Sl s
oslatal cdlay cpl 4 olies e a5 3505 B c:b-
sl i a5 LS w35 350 ) e S sk s
Sl Sl s wilae gl Ss T s s ples
o Sl sk Yo gt s e (S ekl

A bl by

R Ry 9 390
o S5 s S mls ool o 5 adbes
Bl by 58 53 ol Aed o S5\ ks s
Yoor oS oy HlS YOy Cole pl Cany .l ol

Glwoslel Jl= 53 s S YO v 5 Sllee 0T Ha

o) s (3Ll o3 dilie (SIS 9195 9 (Ll ke Cupndge (V) S

VN T I VWP B [ PR PN P R ]
I el Sy o2l ol 5 358 Slos 055 sl
S 555 o 6l e e Lgl.a:c;.wl)}w.m C|j.>=:~;\
A Gl Sl sl 5 el (F) Ol )|J":"(’J'.’ 35l
s gl Sals olased o 3 s s D0

Sl slasss Glebs Hiea a8 Sl

bod (SSg,lg dmwlone
5ol s el asn 5 f8
Ol g 3 (05,5 e Sl Selusse s
ol o8 5 b il (ool o 5 adas i
ST Lol BLs,l 5 Yeye B YN Sl oy b

4 phies 5o ol mlo (1S5 5l s & slasa T



L3S aalme 53 oY B Y e Gladla

I92 (53901 (gjlwe

3 ot o2 mlo slse ST U8 sk
Ol anw s Sl > iy 55 pde slaasl o 95
i3 nl 48 23,5 s ke Ll e Lol VT o e
3 O o I3l pl 4 bt s 3 50
e S35l e sl chle sl
SLsas b b ool il oladl of s adlae 55 i
il s cpl 55 5500 i 350 0l e b oo sl
Sl 350l Jhe s S 4 Jbe 4 (53355 slaesls el
gy (©) Con ) 35 48l (o531 5 ) Js5la 53
5 G bl LGl o abils LG ag o
Slor gl 5 od Susky (SU Ol ol ey
slesls 5l as il (mﬁjé@ﬂjl S Y Cw)l)j;k.w
Sles oib 03 el sl Sy s o) el sn
el gl S nl Jslle Aol s YaYe LYY
Oy Cond g a5l oo eyl Vo4 Dlile
gl 3o L) M e ()l JED
3l gl (b (58 51 5) o (6 25 Jsb 5 (e
5> e VT STy 5 iy o oS () Jsds)
g bl ol e ¢l AL08 e 3 e s
ke 3505 gl 5o 40 G Sl 50wk LSl (6,8
(Y Jad) o5 8 alows W el oy pb 5 0dis S

S5 9 Ol Comd (2l o 3o (V) Jgaa
;;daw dlhw.wy 8'951

oo e b b o

Shle Y YA YA D

by NE e DA s e
S -\¥ NAYS HAYN AN
S Vo v Y
P Y L Y Y Y S N
31N \ \ -Id
S Y Y e

g s p)

PSS YIS Y| S SRV
S ) ) ) )

$TL

Y-7

EN )55 ¥ 5 Lo WVE- Ol

Slaosls 5 el sli)l lsn L3 L slaesls
b cond g 31 Les OF 53 455555 5 o o i gl
L 55 Ol sy wil zdls 51550 sy VG gl
Sl Glra S cpl 55 AE ISl ples sl L
_54.;.}4;.0}..’(;5[?- S bl o s Ul Sl B L Les
Al o (3o e ‘Cu;)\ ol 3L Les Ganasl gl
b 5 Soly Y al Olsea b (Rl 6,0 dbi
w8 s Sals a¥ by Olyea bs il OLL
‘;J)ﬂ 2% ) Clﬂw* él-"x;v'})‘) Cootl oy S
LS ol S b 5 U p 5 53 4 W SOs0ls e
Pl B 5 odkd g b el e 31 S 1y s SSssls
uijb\j Olged (ils alsl e CJaM g Ve
Earb 00 gl S0l al &S ola Sissls 5 0
i Sl O pea sl aslsl VL gl b 5 el
A an S L s

ol aS 1z 05 S 5l 50 Dl e b S50
/NN =Y ) g (/e =00 V) Cars and
Gy VL) a5 (70X — o/aY) Lus
Al Sh e sl 3 50 e Sl Sl e
Gluaib gl Saly oY gl (Cubs) e
(V) adasly 3l andllas ool 5 diS e eslinad Spsls ol
))‘)b}d%\ﬁjﬁ})‘)d@&j@%vﬁs
LS eslasl ‘ufu'))lj OLd a6l 2,8 o kS
OYAD o5 S0 5 Calt)

2
(00) (1) el

= 3205
sl glos GMe1 AG (sl s T Ol s oS
WY Calbies AZ (o )S ars 4 Sals ¥ a5 ol
Slp ol e S 4 oSl $liI Z 5 e 4 (Sl
5 g5 o o3l (Y) alail 51 ol (slos apolons
6 =T (=;=)0%0 (1) o
Ll T pslS o il gles 6 Ol s &S
el b JISal 558w pn SLEB Py IS am s

b sy Cson el sl sl s



- QT 393 ) 5393 (SO0 YT cLlBlE s yins

Y-y

25 angs deal 5 e Loy

e 3)l5 adaie SIS 5 @ byse DAL roes
3l adgsle 5 el g slaesls ol CK 03 s S
Lok VT ST, 5 Jiony o 5 ol 35a 0 ke
R B U NS LYLUS I TP
I PYSCN RCR-T RN Sy JUP ST PRCH P
Ol 5 Glo (laas= 5 60 Gble o il
Elsl 5w slehi b 51 gl 53 5 el Li
Siloted Sl 6 ol ealitl LG mlan sl Ciloses
SeskS 00 b Sl glaes s 53 LaetNT ST,
o295 5> (Dresser and Huizer, 2011) > 35 0 slgig
L 28203 5l g rashS Yo plad sl e ol 5l Lol
&8 slaed VT 281 5 cdale OF 55 5 s S eslizal
iy adkaile 5 Jlad @w DS393 70 5l Glae O3
(I slask (S 55 8t Lo b gl (saluat
5 oS3 Dlasiie dsa (650 saY 5 SUl Ol

3 S e S8

S5 9 Olgr S ¢ ldmw o 5 (V) Jgsa
By S ol

e ol ol = =2

) Vo Y Sl N
N AL Ly R —VA- Y
N A Ly VA=YV ¥
DYEVIE XY ke YYe oY ¥

slaesls 55,5 L &S ol (F) eyl s Jdssle
J-ls Ll 'ijl{(diS.U:?')d':S;pﬁg.bﬁf
f.pf);if uﬂ@&f."‘fﬁ“’“d%ﬁ“ﬁ@uﬁfﬁ

Z

Sl bl 5l S pa il OF slie oy 5 46
S S5 See olde b 5S35 5l oms 2 3 5 eV
Ghee D3 5 63 slaed VT ST 6 i cnSa 20
R (PP R REE [ W R RN
3 olasl & asle gl (Jde ol s (VY Jgae)
(S35 kb (iS4 gL Osmman S35 s S5
Db odliial S35 st S8 sl s s e

oy s (LBl o3 dllaio 4 goluo (S LIS D95 Wilaasuiio (Y) Joua

36 G pw OWS3g3 ylad 36 sl oS gl slaw e s
(MIS) 29,5 (cm) (C) 29> (m) S35 ’ -
A vo- YYY folby. i OBam Vs )
- fa- b Yo ¥Y- VLYY s oS Cgir oglS 3Ygd Y
-1V A V5 o ) ol s Vo ¥
Y/VA A /0 VY ) oy g9, ¥
- - LTS ay vy VS ERACSPSCARCH R SV S
Y-/0 b &/VA FAY b o- vYs YE Y. V¥ RSN CIRCH PN -V P
Y/o va- YOO Y- ) FuS o o Y
@ 03l 5w Sl s JBle) Osmes Wl =W

Slasl pla Cosby G b s e o lmds sl
Sl 15 b gl oS o S5 slve Sy Las = 5o
)_}ww rbij ol awlS QT C,.C*J.w )\ cw‘ ud)lﬁc:k}
S doys (o wyr 5 28 slaol s ea

Sy Jold 1 el glast,

Qubw@)Jﬁbhduﬁjﬂ_}@‘j}W)j

sl 05 e S0l elesity ed AV 5L

5 Oles Glos Sl s LS Sl (30 Oy 5 (B0
23 wsbe s e S el s el el
D30 e b (Y IS2) s s ele s
oo 5 0500 bt sl 5 Oles b 53 Sl ~
Sabie ooy 53 B oy sl S5 el

SLObly 5l s b o8 dwepll lasl Ol 5o



$TL

Y-A

EN )55 ¥ 5 Lo WVE- Ol

il — )6 s (53U 0 g dilaie Sl LIS

o gls 53Ladl ojug ablaie 4Y U SLIS H(¥) S

oS anils S8 5 eyl &S > jaendl (g0 aY ol s
Slao VT memd o 5 03 500 (6 S shr 158 LY S
LS sl les B8 sl L (F o) 3 e 1
S s el 2l 55 (550 Y ] et hea]
SSasls N ol s al gl Ol ey e 2 00
S ole 53 &S il (65 0 Y Culs oas LA
ol o3 e VT 5 a0 Yoo Sl 2aS w0 O b
SalS Bla= 4 LT Lo Ol 5 a8l mad I8 4
5l (Sasls ey g5 Lo (IS sba Al e
Wole pl slass,y Loy A 51 Ao 4 sbopege 5 (62
s lasle cpl s Gl h sas das e 0L &S dw e
Chle (28, Vb OGl (e elas 5 Ssols Y Sl il
3L5 sl o) g 4 S5 el 3 [ slaed VT
sl
Soasls Y el sl (elil Slasis
o L3S 3 s e AVl elde s sles
YO ssde o Sle jsba Jl 55 a8 sl OLES )y o)
S 2l o BBl pulesdn o8 55 gles Sl ey
s 55 013,50 AY/Y 5 G 55 5 O sy VOV/Y
2l gl is (Sply il gl s
b Ssls a5 gl S iyls adkaie glpa S
33 b e oo 4 (S35 5 0T ol i) sa
Sl o3 blels e gl oo 50 Slaed VT oz 02
53 L3 St 51yl ) 26 Bias &S 25 3

53l s e gloole 53 (SSs,ls 585 op iden 45 55 OLES
23305 YA Sl L 0T (s o Al o S Ol
slaas ) s oeleciligusyl 5 obo oy ol S s o35 eless
ot O S (SSols Y gl gLl s 13 s
3,05 aibeie mbave glga S3 T LS 5 1ea o lLL s
eSSla ssbas 5 el Bl 4 olagss o5 ga Oliee o
chjfb_l.a\ ol S8 e cb.,»)'\ SV gl o
3 Saols aY b elecpsss b sl s adkie jias!
Syro e Voo j\&ﬁabwjlg}cul.xe-chb
A2 gl 5000 Bl Sepl 4w s S
b ool Koy ol o Ve B Fr 0 leyi
S s StV oy it B 55 ole )53
oS slesls = 53 1ea L Jole S L sl Gl;.p oS543
3 ot o Sl ¥ ab gl ols aalsl oley s 62 G
slasty VT EorS 3 $3L5 L sl 5 ey 0 Vo
asly oo yloes ;:jﬂ 33 C’“t"’ DS593 3l 6 iz
wl don s o5 e 5 1o e L odos 3L
S Tor Sl aS gl s 5 esses dsp e (SSaols Y
Y al o s lale s plpls s e s
53 5035 e g ) e Yoo 5l S gl s SSusls
ey Lo VT lale oSl Gos 5 1s uf:}ﬂ doES
SRS 53 55 Sasls ¥ el gl sls e
03 oish s slacke 534S sl 1 s eV
5 dsn e YOO SIS a0 gLl ls s Ol



- QT 393 ) 5393 (SO0 YT cLlBlE s yins

X

25 angs deal 5 e Loy

&L.m.i)‘)a.:za B ‘}h L;-’jﬂ J.:;U B kSJL.’.) U’:";" 9 ol
(0 Jgder) Cils dal g

0o s Al s (Selys polis b5 e Sl mshae

Gl Gl 2o Case 05 lsr wy e e
IS e Yoo Sl e sl e (SSs0ls oY o

YoVe GYele Jlw ;3 wle o 13 olod (Sgylg aY (o ldlw S50 :(F) Jou

Sioy £dy  Cwlbs bwgin  wl, fW,) bgle  aly (W b olo )3 (il “
(22 3) (559! (%) (%) (%) (395)
ay e VEF Ve YA © Jan
) VAY Yoo A Y& ool Feb
ay 12 Yy S \# ol Mar
Y V5 YA« VY Yy o908 Apr
Vs YA DA~ Vaf Y cuiged,l  May
v yay OYA YYs Y\ NEYES Jun
£ YEY £53 ¥1a WY 5 Jul
Y Y.0 005 Yo- M) 2340 Aug
oy YYY £F) £A 1\ YT Sep
¥ VY YAY \F 4 o Oct
o¥ \BY Yo A% \# oul Nov
B Y\Y Yoy WA 0 Sl Dec
Vere GYe)e gladle ps ol yiy 53 (lod (Sg)ly a¥ gylol lasudun :(0) Sy
Slpdi oo owilyly  Hre Bl JBlas FSlas oSibe owbie Slasuio
WY 4y Yy Y. yay Yo+/A oyl dlass Soyly Egexe
VY/A OY) \RAL WYY VAY VOv/¥ oyl dlass il gy
b-/f YYY- £y 0 Vo av/f oyl dlass hedin d (Sig)ls
VF ¥ Y/ WY VA \os/s Yo Syly b glis)|
v 1IYa ¥ YA £V FAU/A o Sosly oly glas)
VIA oYa AR ¥ YAS YEY/A e Sgyly ol calis
YSIY o 1\ IV YY/Y YY/Y 3,8 sl Soslg b sle
YV/A Y 5 \Y/A YVis YY/A 3,5 ole gy el sled
¥5/A f/5 vIY ) WY /2 3,5 ol Ssly aled Caoles
¥ avs ¥) AY Veyy A ke Soaly by HLis
¥ VOYD ¥4 AY- IRAL sy ke gy el L
vy V) V4 i a) Yo ke TS S RERCINENS
ol 2 fJf ek 4 cod dle s glaels Glale yulide ;5 Loy L;LAJQJ)U RSN W P JUIN WP
03 eletianl ples L;La‘j{?))\) wf.:l.,a S sl S ol B do)s p rig cdas e 0L CL& S ol o)
S o 3 glaole s s gl 13 s gailb Dfémg);q_&\édﬁw\%@‘5uu.<ij)b@kﬁf

@‘j‘}crﬁé&alﬁ@@jabﬁhﬂﬂ?ﬁ‘ﬁ})‘)

V58 Jylas) ol i O

4;:;\ .LL.L..:J )L:..MJJ%.LA Lgl.aviujb C,.w‘ °Jﬁ dl...a

o3 Ll Slsls Ll aoal azils 1y Sl b doys op 2aS



$TL

Mar Feb Jan Dec Nov Oct

Y\-
EN )55 ¥ 5 Lo WVE- Ol
Yo¥e GVeye gl > wls,ais g Sg)ly G Slglyd s ,d o(F) Jogs
= R n o) 5 “ 3, 9, . S A,
PO R S T N T SO L
% 2 h 13 3
d o 4
2™y «;i
3 Mar Feb Jan Dec Nov Oct Sep Aug Jul Jun May Apr ’
a/yY Y. YA ya Yo ya £¥ 55 FA \a) I\ £\ Yy Cumd
v/ ¥¥ \rd ¥) ¥A ) \td ya Y v YA \rd ¥a bw Pvos
vIv YA V¥ A A \ A I\ s Y Y VWY KVRW)
¥ A Y 3 5 e \ o KVEV I
YeYe B YO e gladle js ele,ds gla Kg,ls ond dlabe Kl (V) J g
3 ¥ 5 ™ 3 % 3 r o p 3 3
S P 2 n ) " n,
Jlw - ? %) olo

Sep Aug Jul Jun May  Apr

[Ny ofexy [Ny AL <[N\F Y [y
buogio  pad bwgle  bwgie  bwgie  bugle  lawgle

Y Y O P Y L35 WY PR, Y PR L Y

s bogie  bwge

S o3g g amb GV il 5 s iSsss GlbI
xS e 53 p S5 S P 5l L O el YY bl
2 eS8 Trochle 4 by g A
b S 5oy a1 ey IS a5 Gl S e
Gl s sl b, 515 5 sl A 5l o
SV e Sl D3 U edd Cel B Ao g e
S bl el 0L > o e dld s mle S50
ol aikin Jlad Sl ashS Vo spie sles b
OF 3 5 ot (AL (18 s Glae D3 e
A= 5l eS @ 05,8 Y0 31 xS Gl oy clals
7 S8 ey o (oS 20 3 fﬁ}ﬁ\:‘ AADIEPIRHENY
oy aile (Fob A W oelS 5 pleskn 4l
p?))if\“ GYe clls aals 5o )b il (goladl
Glee D3 Ll @ a5 Ly o)l LR caSe e o
Glol 5 loslr 5 s glosoa 3551 5 s~
MQKA\@L;&JSUUI@-,;-QIJ';M_QTQM
G S emnsl 53 05 S YO 51 S Glas O3 Ui
Sl (ol e gl S0 b 5l ls 3z el s

&oleo (iS22 51 (2gy5 Gos YT CAE sl
Glro Ol,3
I (e S35 Sl el Gl S
8 e s s mle S35 ke sl S5
S S oo Joe GBS 0s 5 s mlS (s
Sy b gl S Rl Gl
Llodd LS wist g o S 51l oS S5l el e
5 bt LSS L bl b5 ooy s sl
56 bV S Eel el (S
Slre 13 gl Ol SU gl slilial chale 555
053 S T¥ 350 el Y Sl 05 S Y/0 Sl 208
et gy s wlkd pl 5l ST aS el CaSe e s
dalys e Gl Ol Jases pos ay YU Of Lz
Foosl e Sl bl by mcsllS
Ol g pa kS Yo plad 3 ol 58 mlio 1S553
SIS a5 5 A glasl b o Glae Sl &S 5l
o 0,5 VIO 5l 2aS Sl 3 il gaials Al o o
53 0 (i 45 ol a3 ¢ S5 S V0 B

G554



" - QBT 393 5l 53938 (S0 VT culdlé in yiu

)fd;,ié.na|3u»)é.nba')

S5 05,5 YO 1 S Glee 3 s s T Sl
QL....;‘L;....L..‘;V.M ~ ))&Yl{)l.:m{ ;M”:..ﬁg;&fﬂéb)‘.}

.))\) a.l:v)' Q\)ﬁ-j.ﬁ ﬁl...uj

B J.ﬂ.s )‘JA Yoo S gl aS oaly Olis ‘J.<M E) U’“’}‘L'
St 8 5l 0L s3ledie ol s S Ll 23S

o0'E

9550 Y18 3 e Glae 0133

(&2l YF 55105)

agie 3 pi¥g 5
.
- 1
[ -
/-
/-
e
.
.
-

— sl

l iFags
by

aFTYe O E

ol 0 5E leo Sl 393 1 (5 RegkS Yo gladd )3 (19,500 YD 51 JieS (3lee 1,5 ST o(V) JSUi

e}jd&ﬁS@‘@ﬂjzcﬁ}&\c' cble
@‘wﬁf)waLﬁijj@jw)bc:l}dbm‘
WM&&AQbJUeMQ&L‘_;;JJuF‘SLAJLM

Aol sl sdled ol

5 S 9igo 1
S b . il C’“t“p DSsss 3l i 6&;@
3 e S8 ol ShS e a8l Sl S
Chle sylllinl 5pd e ine s 53 5 edd A (65
%&ﬂ)brﬁ)&)b,ﬁ\c' Ulfw_‘ﬁ&b&ff\.)a—
53 350 de L3 ) e o b bl e
St 8 ol xS e 53 0 S5 Sen 515 Y 51 xS O

S8 Sl Geges 53 il e OF 3 lbkl A 31 5wl

G S 5 ax 81 05 S Ve 5l S Glee ol

Sl 03,50 YO 31 eSS Gl O3 4 G
Sl pl o8 @8 sl b Lol als ey s laes
LSS 00 S o3 Do) S (o) S8
g s Sipls 3 BE b a ol
SERVENSTPC I IS S PPV P N0 P PP
Sl s 05,5 V03l geS ol chle sl
RO RO AP N FICWRT-NFPREPLAIE | NP
S asksS Yropled s s Solwdoe = Ll
O ol Shle S0l ulesin o f mlio sl iS55
Sl nSa 20 3 0 85 Ko 40 GO oy OF (sl 5
5 oo IS 0s Spsle 3 O g A= (F JS00)
S 3 b eld i ie cble ds S
Yo G plad s andlaesse sssdme Jlod Sles

by g e AAb e WS S (6 melS



g e (0 KE) cd sl Jld s e
QAS&;»‘VJ&AP))rJ?ng?A\Y" C_,.]al.c«@.]off

$TL

iy

EN )55 ¥ 5 Lo WVE- Ol
dL@WM@W&S)}))‘@)ﬁ)KUaMQ&L

QQ.ZJSM‘,J‘,»}KQM&;MQW}UB)@&\

Mol N

TN

&#°8'E

aF v E 8P E

QasFee 1+ 31 g Glao D1,

(et YF 1i1an)

e gie g3 p oy e
e
| K
A
-
-
e
i
.
I

———— 03

1 o898
ool yis

4V E " \a'E

ol it o galis S sES353 3 (5 iaghS Yo £l 13 (9,50 Y10 31 oS Blao 513 (ST, o(F) S5

Tvore N

el N

el N

ves N

2°08'E 8°E & 0'E

& E ST E

oty S gige
[~ PREggt- REY ]
wRSag y8 paf e
e
o -
e
[ A
[ ]t
[
[
D
A

08

1 =70

ool i @8 @leo (5L 1539 51 (5 AegkS Vo Elad 13 (1S dS gige I ST 1(0) JSK



- QBT 393 5l 53938 (S0 VT culdlé in yiu

iy

):d;,imljuu)é.nw)

leots o mlo g e kS T plad s 5B
o 38553 sslma (glen 53 O Chile oS ol opl S0l
e Ss S A BY o g as g syl a1 31
ol CBl mbio Sl ol s 3 e caSe e
CaSe e 53 p 85 Koo Yoo 5l aS 5wl als 5K
05 adlaes ;s esgdme 51 Aoy P 5l Ry Al e
S 303 I S 53 0 S5 Se Yo B e e 1S
S Joe GBS s e bl L o
JS8) el s 0028 330l 5 Jlad gl
Joas ol ot (golatil o 5 e paeadl ol b
oS S aSliss 58 VL clle da 28555 5L sl
Blg e LotV K b S5 3 38 ol &S s

3l axlse (ST ot L adlate e S

3,595 a5 150 55
Sl 32200 Uuﬁﬂﬁé‘ WS 558 858wl
ORIA apd e ks il 53 ol glachile s
b s IS A Gl e eV ) ke
G55 el gl s slacs g Bl das e L)
o mare 55 oS ol o1 ol sLasl glaoly 5l S
Sl ey s 5 a8 5 Slal Bl e
ol 3 8 Sasles b e LSl gl iS55
S fail 4y wls Slae, S 128553 5l 5 005 G2
Sy 5 gl oS35 2ol S b oS 5 s 5wl
sllbial a5yl ool eeecangy st a5 el
S Gl aSo e 53 055 50 147 56l el
il e gy S el s 5l ol chle glaiba s

et @l oS 3l ol Olge adlate ey slaes

“as'E [t 4#°8'E

25597 dpd G2
(@il Sy 1)

a3 fi¥5 550

s
o - -5
.-y
o ve- s
-
[ 1=t
[ REER
ot -0
[ 8o vee
[ ¥ b

O3l
l 858
e

[l 48" 18'E

ool s 05 palo (Gla L8390 51 (6 yioghS Yo gland 13 25 g5 aaunST 6 55 STy o) JSS

st L bl ite b 4 e buy
3350 MG il Glaed VT o 3 m m sl 251,
el w6 g5 S NI ECH P U
cv\-;)‘h CASJJJ d)‘ éﬂfJgﬁz 53 S LS“‘:J)‘ dquﬁi‘yT

o358
S St olecd g gla LSty S s Ol
3575k peell 53 055 78 ladenST 5 o Sl (s >

LL»\A.\L{YT@‘.@‘QJJ‘A?‘H;;SWJJJGA



3 gl 55250 (8 0 il U R
VO 5l eS 4 38l sl oo halol Las iyl
G b tg A Ao xSe e e S5 S
Jbgf-‘fui‘Asw‘“”&"J;‘))r;JJgffuv'w
|LE) 55l 51,8 LI slasl e 5 s 4L 5 G)b’-

v

$TL

Y&

EN )55 ¥ 5 Lo WVE- Ol

Jde il oo Lagy Saoden ¢ semme 5 05550 SbadenS]
534S 3,05 15 03 38 s s Solwand Sl 5 e
S akS Yropled s Of axelee A clale zays oyl
Q.EJ.&«;jJJb\J:—.J.pJfMl;qu&)JQ;_;Jb@M
ChlE Ll ol e e 3 85 Koo VYA OF wzela A
rﬁjﬁa*@' (A wwl.hﬁb)}a ahjbu):j@ U’L‘
Of 53 031 38 il oS bl dd o i cnSe 2 )3

aa'E [t o8°a'E

(Gl A GS1as) o3
a3 TS
.

C B
-
l:l Yoo
[ e
e
I ro-
-
B o

—— OS>
l iFays
by

Tl 7" 'E

Pk o mle Sl 28595 51 (5 gkS ¥ gl 5o 051 58 St (V) s

L GBS ol pemay st (Sl s aliwsa A 5
ol S o3 Oles 53 26 SSo)ls g5 Sl sl
5 6D) 3,8 on 3 ey e (035 53 SSasls Y
Slan Saals g 50l 5 Ll (Y44 LU
oyl LS 7 e daslye LS oY Sl S
Sydie pleody 3 petisd Sl JS el
J28 53 e e Sl Ol sk e e (15
4 SUa5 pheall 53 s (L 005 e 5 Eel Olsls
Gt 3 Ol 3 2l (Sl 4 5 el e g
WV wl flil Bl Col g Lild opl e

)J.A)\'\ﬂﬁj:ﬂ\.. )‘&thjlwujgw)bé})b

S S 4o g Loy
Gl 5 o) e Wbl bt s
Yore gbadle b plepin dundl Sle 515 50 g
350 YO ssd el sy 534S ) SOL YT
Aoy PV s oS Al e Sl ples Sty (Jle
Al Gets b g 3l e W b (Sl O
D Sl 5 g B et Sl SSE
(Lee, 1989) w5 S awle SKsjly a0V sals gl
3t ol s Oy Jead 5 sles sla Ss)ly sluss
el 031 LS| Olias s 53 1 T 5 ol sl 5 Ol

SoA ey Ol AU R Lsa s (65



- QT 393 ) 5393 (SO0 YT cLlBlE s yins

Y10

25 angs deal 5 e Loy

b mlo 2S255 ¢lis )l .(Kimetal., 2020) Ll .« YL
Y CUSJ\UUJZSJ):)'\U&N\;;”\JTC‘)J}jM)gﬂ\"
e VY o o Loy o 5 S sulas 3l (g %
).;;L}'@JuiSJ‘)J‘}\f}ﬁb}bctﬁfﬂa‘)z‘jbﬁy
S s st (Seelys SVl Ieb 5 s Lyl 2
S Y oS Il s w saes 3 .(Jain, 2013) 5.5
e g Sl e YOO BV el ) gesl o Sl
_).';l 292 Qlij} u@ﬁhﬁ}j LALJ’:'S DL ./\;‘}:L;c g))‘b )‘_}';
o2l »> (Clochard et al.,, 2010) il atils  andies
&W}&ﬁk%‘d‘ﬂ}k%‘&‘)ﬂdc)jé
s K ItV P S RV JUEPOAC APy RELE
Murchek, ) >33 o a0 C]a“ SO 53 393 o
Ll i 36 o 28353 51553 s S sbey (2021
et 9 gz 45 3513 13 e (655N a 5 5 (S phall
b cos O J2S1, bl S o s I L 1 5
;;;ij'@;d;dujk}.gjl>)|j;@ugduu§w\)
L;LA'CJJ Ol 53 oS o o3k 293 Osiw s 1S54
BL ng.; ‘;Jj)\) 44:% & 5 o3 W IR W @ JLMS
B|SV\VRLIR S P VR N ’J‘iu” IS 2855 alas Gl b
J;\J}ML%}\MJ@M\_&PL;{:;KAVJG%}
4 4>y L .(Filoand and Riahi, 2021) &L . ials
clests o o 4l s 5 g e gla 28555 45
.}wauéué})‘j¢wjﬁﬂ\" )\JJ.QSCLGJJ\)J
W&M}jﬂ 42)‘2)‘)5J:AYO' U\' Cw‘)\)bigdl.w
9 ) S 4 393 QTJJASUAZ&» sl 293 O
Rl s Ak e Ol SSas wlas 51 5ol i
0 spde axlye (Sl s b sl bl
slas )‘ JJ‘YL: )L.w.: Lﬁ))b MY S Jl.w §J§ LsLAoLA
Chﬂ)ﬁ}éﬁﬁw@)-@gfw%}udu‘jsbjﬁ
O gt il g 3 2 gy LY Gas ST 5 bS5
Col a8 5 5d oo SIS (gladl 355 O i 5 edig YL 3 gs
JS.»yj\Lg-jf'-L;u:y)'lWJCE.NMWMJ,})

TR LU O N e P R P g g o

SOl 3 s b la sty 5 Ol g i
Ola3 3 2 o (Ssls 5 sl el o L 5 5
53 ol e Sl GRESL 1 L S e Sl
Lk omes gl 53 (Saly oY S8 5 o2
5 alo) dgde s s Tl LOYAY (ake)
(YAF OLKar 5 s mad) OLg 5 (VY (O] an
Gl b o ples sla Sl a5 sl e Bl 5
Al g Sle S5 s e gl OILL
ke JLlo 5 S gl Jle s glacs
s Ml AL e 5l Jb S ey
S 585 f,}§ Slela j oS ol S5l = 5 Sl
Babie She s Gl s mae 53 5 Sl 03 5ad
S led e 2pme VL Slelis ) al SU5L sl S
oo g &S > b B il (glys p 8 s Son b
4 ed50s 3,55 il S SR Y Ll (S0
L ososs o Lo casby ssd 00 okl 5L olels )l
3 ok Ol 5 Ll gl o ay (el 3 glsa
e e (S35 03 s ae Dk S5 o
A o 4l oo Ll 5 Ll ) 8 55 e
e 53 Sals s ol ST 2 psse e
ol 152 05K 5 (oIl omse e Yor g LB TG e
wlal st o e S sl gl cpl 5 YL s
soasll Glsa 3l 5 STy 53 S &S Aas e
Ao e ol i b Sl ¥ Ll ol s 4l
S5 S e wilie ol slpa ST Bl e
o Sl b S 5 3wl Sl eds e slasd Y
s Sl 5 S sl S el
.(Saxena and Sonwani, 2019) s 55 e 4 5 LoV
a3 glos (Ssols Y ax ST dl ¢ 5 (gaas o
Yool ot e cnlal el bl s sa adlats
S Al e asls! O.:.A)'Ckmj\ S Ve b ogdu, oo e
e 55 Goals aY al B S Aol ol s
wa)qujfL;\ﬁ:Mjoch.ﬁL;)\f)va



$v 5l s GlaeaVT.OTAY (OhKen 5 g pmad)
o gl solatil oy g a5 is mlo S5
Loy o 5168 2y Gboser gl b s
5 b Sy bl o b e el cnl 35
S Gas Olgee SRl 5 6ol Ol 158 oIl
sl Ll a0 plpls ol 1) Sden 5 Wb g s
S 53 LS5 55 5l s 2 303 O o B8 sk e
aibie Jlod 5 o ol o a4y Gl O sea 3
Il G 45335 O g2 (8L 0L o 5l e s e JL]
o olal ohs adkae 510 kS o g edled
a>U pl 53 505500 3,55 56 % YO Sleld )l ay ¢ )8
ax=l 3l sy &S Cd ey ol ol Ll .J\J.Lidd Co&
53 Lot VT clale Sl oS ol sl ol i
e s 5 s 4l Sole s iSsas Jle
ol s bl ey s adlate 35 iy 5o el
o dd Col pyor 5 (Bao g Glasl e 5 3005 18
ooty s BB S G Bl glasss U
o Son SN Rl Jde bl oS -
Slabivs) 355 Grmer 5 mbo et 5 obrsdes
ST 3l e 5 Ol g5 pod ¢ rme 4l jalme 53 e
— 555 slae als Sl 5 Laga st 35 Sl 5l 5 5 se
2S5 e P
e Ghre s 8 chle ot
s aell YY Sl bl a5 5l 0L mlo 15553
B sl Sl (03,8 Y0 31 S Glas
w55 03l 8 wslecia Sl 5 58 SuuSles
e 3wl e OF syllkal A 5 zi axdllass 4
585 e o aghS Yo g2 b 05 S V/O 51 a8
S i a8 ss Sl Jlad Coan 4 20 lS V0 5 5
S e 33 O gy g 5 oS 03 51 3,0l A
axlpe sl Sk L) canslaon el Sl
Sle O3 Ol g O Olaw Al s 53l
S O ke bl caly Ll (6 e shS 0 plad b ST

$TL

3t2

EN )55 ¥ 5 Lo WVE- Ol

.(Dvorak et al., 2018) LS 5,15 ataw Cansjlas
5 Gee ulis U cou a5 b sla Sty ool
OB il (Sl Y ol s al b cdls
o 5 303 ame s So I a3 e
BERERIF GL'«J S35 3l s Sy s W8 st
0% o5 o 3w slaele 53 a8 U esls OLES anllae -l
Of i 5 anl il (Sssls Sl colodiinsl B ologgs
s b 3 el el Sl aibie glpa S50 s
Ol 31 i Ol 3 ples b SKs)ls s 50
L Sosba 5 (WVAY (pdsy 5 ol Jsiler) s
SR ales gl (SSasls S cadlate jioall (63
il sl S epl 4 a5 L (Alietal., 2018) b
Slon (Sl Ldis 55 dle 3w saed 3 O S
S s 355 Ost 5 etV S| (o 5 Jaes
S ASUilet 5 i Sl plesds © 2 mleo (iS50
A2l o Il o S (50,55 chnd 5 Setip b sla Sl
S s stV Bl ot 4 ol addllas s
o s oolatil oy adee s i mlio S350
Al s ele s 8 s
Gl VT bl o io 55358l dde oo =k
s Se Y aS sl QLS (g e glS Y glad 5o 1sa
LI sl o (oo Sssls (bt Ges ST
02 DS ST Sl mbl e Je SISn5
.Qiang etal., 2021) il oo 13a S3I1 281, o i
,uﬁ,,ﬁ\psuﬁ S sbadde 51 Sosse sl e
Clatie opena Jaoe gla bl Sl (ol ml5
Ul) duled oo eslinal ool VT i Jtn (sl 2 cpalin 25353
=l ¢lsn ufbjﬂ 05 Jde oyl o .(Haqg et al., 2019
5 sl S g ol S0k lesdn © b o
5y e o L b e (e IS
5 o305 e Olams 1S 55 (il Laauy VT S,
LI slask 55 O s 5 (YA (les Labis

ML& L}Lﬂu C)bb u}.s‘ﬂ g5°j>=’ BE JAL&‘« UJ.JSV.@J



- QT 393 ) 5393 (SO0 YT cLlBlE s yins

y\v

25 angs deal 5 e Loy

o iS353 0 5l s eV i sl
Vool Bl C.J:— ©olal o5y adbie ;3 2
Il e 3 glos Sl glass, @l p e sksS
lasl e &S conl pl 31 S Gi\;; A3 S eslaxal
SR (p i Sl (R g 5 oy oS adlaie I
2l mbio 28553 5l s 2 GlaotNT st s
53,5 FhuSI65 05 S V0 51 2aS e 3 chle
chle sl oy ol Sl altkal 4= 31 i O
oy gty 5 gmno 4U 3 Biles 5,10kl 2 1 Laetey YT
G 4y 20 kSN0 (Jlod Coas 4y oSV B elad
Cow 45 0SS Vo U (63 g0me Else oo s wAdlS
el VT ke (IS 5 sbay o5 0ld ol iS O % 5 (5,
5 Sl xi O slkal d> Sl elesdo O 8 5 (g
HB Lld b 0T Glapiaen 81 (6l et S
S aS ol glaedoVT chale wallas opf 55 4 S

Flad o3 o pd o e ple sk o8 mleo Gla 25555
5 Soleand sgapl S sl e Lo esks Y
Sl dsr i el e 5 WS ety
Sl lon CdS als 0SU Ll el S ) adbes
Slaodo VT e 5 sl olis iy a5 0 i slao Y] ples
5B sgepl die s Db 5,8 e 0 ) ol
3 8 SAaSIss 035 hSlss sl VT (g3ledute
3 O3l alae D3 SAnS Sse O sladS)
gl S50 Slaods VI S Sy il e o
63 P sl Sl sl S fols s B
OS5 Okl Oy ol blast il (bl 5!
300 dde 53 baedtVT s 5 el (bl oSSl
S led VT ol S Jb s il pod i LB
Codlr 5 amelr ohpa adbn Gl LAl
S o gl s ALS il glagS ST Ol
S o s cailate s (5158 3 Lot VTl S 5

J:..'LJG ‘Jiis &_9}19 )\j bj&& (§3dxle 4.3.};[5 6[.&0.1.4“‘91

OYAF OLer 5 g pmad) 136 o O 50kl d> 5
e LI glask 5 Jome 1S 5 55 (sabausl s ekl s
D 5 b S,k 4 plad 53 Glae ol clle ety
(et B 5 o5 s e edalie Jled (5 e skS
o S Sl K (S S S Sl S8 (AT
Bl cod 8 Ll ple fS2p 5l
crpe (Ao wo Dl kS sy 5 0L Sl
alaie > 58 ol Sl g e S s e Al S5
035 OF 5,lliwl > 51z )i s galasl o
L35 sdalie mlio 28555 Spslrs 5o Ol air S
ChlE o (Bt el G it o
5o ebe oty 5 el ol 0 l2S OF 3 Ikl A 5l i
bty 3 58l chle 5 o e o Sl
PR CICIN PEC Pt e W CI R PR e (28353 31 U
Chlale S Ol aew sV Cas gadaul sa 50 Ol
(Aranietal., 2021) s 5158 5 lukal a5z O
e O ol e Ol g Sk, e s

S Bli= Gk ol adais £3 0 sl dandlsbml 5 ab
el plies LB b mle 5l Cils 5 sl
R0l mb oladl gy adas s iee b
slasl s> 5 08 e Ol 5l s (solasl Cns
5 Sdme — b GV 5 anils e 3L Ol S
5 aikin g slame Ll il o s 15 5528 6551
Gboly 3l e el Ol Jled Gla s S|
Gk 318 o3y bed VT SLasl s g 5
Glaot VT v 35 o Jaows 305 gl S350
S Rd b e SLisl mlo (iS5 Gu b Sl &S g
Ll el plosl BB 28355 s 5 5 Sl e b
i3l (s e VT & Laiie plad S
JEEIPRS YR SSYTRPIN S5 [NV PRSP W O
oAbl S sl 1 GUlS a3l dde el
FeskS 00 Sl sl B 1 g gl 51 S

Jde pl 5l jol= s 55 5 Ll s A s olwand



J;;U ;;.’Ll).)‘ oo jlaee CBle- > glasU gfll"‘é'é
SIS 1 mhe S5 Sl s slaeaMl

Dl Ll 5 o ol Gane s 5 A 0554 b s Sas

$TL

A

EN )55 ¥ 5 Lo WVE- Ol

Sap omp e pobe o mbe s Lol GlaeaYI
g o adlaie Jlab Gla gt ST s e glacgles

slas paly 5 Oldged Copde 5 by s cplpls

8 Bl dhe S, K5 sl Slasy ml S Sles

o3g0s  gluls 1y adhn s 1 Lol slasa T

Cunlaal S S paad 5 el ladleis 5aaly 2 s

2 OMOD ke 53 (6 S S (5l Ll 58 Bl S go g S s

3- CALPUFF oo (5l 5 b3l & 5l e 5 el e

4- RAOB o .

5- AERMET gle 5Sass 5l s glaed Nl Sos 5 4l
6- AERMAP

S oael s shiear omen ASL o (55,0

Abbassi, Y., Ahmadikia, H., and Baniasadi, E. (2020). Prediction of pollution dispersion under urban
heat island circulation for different atmospheric stratification. Building and Environment, 168,
106374.

Afzali, A., Rashid, M., Afzali, M., and Younesi, V. (2017). Prediction of air pollutants concentrations
from multiple sources using AERMOD coupled with WRF prognostic model. Journal of Cleaner
Production, 166, 1216-1225.

Ali, A., Alves, T. M., Saad, F. A., Ullah, M., Togeer, M., and Hussain, M. (2018). Resource potential
of gas reservoirs in South Pakistan and adjacent Indian subcontinent revealed by post-stack
inversion techniques. Journal of Natural Gas Science and Engineering, 49, 41-55.

Alloway, B., and Ayres, D. C. (1997). Chemical principles of environmental pollution. CRC press.

Amiri, F., Tabatabaie, T. (2020). The influence of green spaces on land surface temperature and
humidity of the surrounding environment in Bushehr city. Environmental Sciences, 18(3), 184-
205. [In Persian]

Amoatey, P., Omidvarborna, H., Affum, H. A., and Baawain, M. (2019). Performance of AERMOD
and CALPUFF models on SO2 and NO2 emissions for future health risk assessment in Tema
Metropolis. Human and Ecological Risk Assessment: An International Journal, 25(3), 772-786.

Arani, M. H., Jaafarzadeh, N., Moslemzadeh, M., Ghalhari, M. R., Arani, S. B., and Mohammadzadeh,
M. (2021). Dispersion of NO2 and SO2 pollutants in the rolling industry with AERMOD model:
a case study to assess human health risk. Journal of Environmental Health Science and
Engineering, 1-12.

Asolekar, S. R., and Gopichandran, R. (2005). Preventive Environmental Management. Foundation
Books.

Atabi F, Jafarigol F, Momeni M, Salimian M, Bahmannia G. (2014). Dispersion Modeling of CO with
AERMOD in South Pars fourth Gas Refinery. jehe. 1 (4) :281-292. [In Persian]

Azimi, F. (2008). Evaluation temperature inversion on the Ahvaz air pollution process. Territory, 5(19),
105-112. [In Persian]

Clochard, V., Delépine, N., Labat, K., and Ricarte, P. (2010). CO2 plume imaging using 3D pre-stack
stratigraphic inversion: A case study on the Sleipner field. First Break, 28(1).



" - QT 393 ) 5393 (SO0 YT cLlBlE s yins
¥

25 angs deal 5 e Loy

Contardo, T., Vannini, A., Sharma, K., Giordani, P., and Loppi, S. (2020). Disentangling sources of
trace element air pollution in complex urban areas by lichen biomonitoring. A case study in Milan
(Italy). Chemosphere, 256, 127155.

Dresser, A. L., and Huizer, R. D. (2011). CALPUFF and AERMOD model validation study in the near
field: Martins Creek revisited. Journal of the Air & Waste Management Association, 61(6), 647-
659.

Dvorak, I., MacBeth, C., and Amini, H. (2018, June). Evaluating 4D Overburden Velocity Perturbation
for the Shearwater Field via Pre-Stack Time-Shift Inversion. In 80th EAGE Conference and
Exhibition 2018 (Vol. 2018, No. 1, pp. 1-5). European Association of Geoscientists & Engineers.

Filband, A. J., and Riahi, M. (2021). Integrating the pre-stack seismic data inversion and seismic
attributes to estimate the porosity of Asmari Formation. Bollettino di Geofisica Teorica ed
Applicata, 62(1).

Jahanbakhsh Asl, S., and Roshani, R. (2013). Investigation of the status and severity of low level
inversions in the city of Tabriz during the period 2004 to 2008. Geographical Research, 28 (4
(111 consecutive)), 45-54. [In Persian]

Jain, C. (2013). Effect of seismic wavelet phase on post stack inversion. In 10th Biennial Int. Conf. &
Exposition, Kochi (p. 410).

Jiang, Y., Xin, J., Wang, Y., Tang, G., Zhao, Y., Jia, D., and Wu, F. (2021). The thermodynamic
structures of the planetary boundary layer dominated by synoptic circulations and the regular
effect on air pollution in Beijing. Atmospheric Chemistry and Physics, 21(8), 6111-6128.

Kesarkar, A. P., Dalvi, M., Kaginalkar, A., and Ojha, A. (2007). Coupling of the Weather Research and
Forecasting Model with AERMOD for pollutant dispersion modeling. A case study for PM10
dispersion over Pune, India. Atmospheric Environment, 41(9), 1976-1988.

Kim, S. H., Choi, B. K., and Kim, E. (2020). Study on the Behavior of the Water Temperature Inversion
Layer in the Northern East China Sea. Journal of Marine Science and Engineering, 8(3), 157.

Lashkari, H., and Hedayat, p. (2006). Analysis of synoptic pattern of severe inversions in Tehran.
Geographical Research, 38 (56), 65-82. [In Persian]

Lee, J. L. (1989). Dispersive microwave fading and lower atmospheric structure: An observational
study. Radio Science, 24(2), 133-146.

Momeni, 1., Danehkar, A., Karimi, S., Khorasani, N. (2011). Dispersion modelling of SO2 pollution
Emitted from Ramin Ahwaz power plant using AERMOD model. Human & Environment, 9(3), 3-
8. [In Persian]

Moreno-Silva, C., Calvo, D. C., Torres, N., Ayala, L., Gaitan, M., Gonzalez, L., and Susa, M. R. (2020).
Hydrogen sulphide emissions and dispersion modelling from a wastewater reservoir using flux
chamber measurements and AERMOD® simulations. Atmospheric Environment, 224, 117263.

Mousavi, S. S., Goudarzi, G., Sabzalipour, S., Rouzbahani, M. M., and Hassan, E. M. (2021). An
evaluation of CO, CO2, and SO2 emissions during continuous and non-continuous operation in a
gas refinery using the AERMOD. Environmental Science and Pollution Research, 1-13.

Murchek, J. T. (2021). Pre-Stack Seismic Inversion and Amplitude Variation with Offset (AVO)
Attributes as Hydrocarbon Indicators in Carbonate Rocks: A Case Study from the Illinois
Basin (Doctoral dissertation, Wright State University).

Ninic, N., and Nizetic, S. (2009). Elementary theory of stationary vortex columns for solar chimney
power plants. Solar Energy, 83(4), 462-476.

Noorpoor, A., Kazemi Shahabi, N. (2014). Dispersion Modeling of Air Pollutants from the llam Cement
Factory Stack. Journal of Civil and Environmental Engineering, 44.1(74), 107-116. [In Persian]



$TL

yy-

EN )55 ¥ 5 Lo WVE- Ol

Pérez-Diaz, J. L., Ivanov, O., Peshev, Z., Alvarez-Valenzuela, M. A., Valiente-Blanco, 1., Evgenieva,
T., and Vaseashta, A. (2017). Fogs: Physical basis, characteristic properties, and impacts on the
environment and human health. Water, 9(10), 807.

Perry, S. G., Cimorelli, A. J., Paine, R. J., Brode, R. W., Weil, J. C., Venkatram, A., and Peters, W. D.
(2005). AERMOD: A dispersion model for industrial source applications. Part Il: Model
performance against 17 field study databases. Journal of applied meteorology, 44(5), 694-708.

Rzeszutek, M., and Szulecka, A. (2021). Assessment of the AERMOD dispersion model in complex
terrain with different types of digital elevation data. In IOP Conference Series: Earth and
Environmental Science (Vol. 642, No. 1, p. 012014). IOP Publishing.

Sadeghia, S., Mofidi, A., Jahanshiri, M., Doostan, R. (2014). The Role of Regional Scale Atmospheric
Circulation on the Occurrence of Critical Air Pollution Episodes in Mashhad, Iran. Journal of
Geography and Environmental Hazards, 3(2), 1-36. [In Persian]

Saxena, P., and Sonwani, S. (2019). Primary criteria air pollutants: environmental health effects.
In Criteria Air Pollutants and their Impact on Environmental Health (pp. 49-82). Springer,
Singapore.

Seangkiatiyuth, K., Surapipith, V., Tantrakarnapa, K., and Lothongkum, A. W. (2011). Application of
the AERMOD modeling system for environmental impact assessment of NO2 emissions from a
cement complex. Journal of Environmental Sciences, 23(6), 931-940.

Shamsipoor, Ali Akbar, Ashrafi, Elham, Alikhah Asl, Marzieh, Ashrafi, Khosrow. (2015). Modeling of
suspended particle dispersion pattern in the south of Tehran (Case study: Tehran Cement
Factory) with AERMOD model. Environmental Science, 41 (4), 799-814. [In Persian]

Sitaras, I. E., and Siskos, P. A. (2008). The role of primary and secondary air pollutants in atmospheric
pollution: Athens urban area as a case study. Environmental Chemistry Letters, 6(2), 59-69.

Tsegaw, G. T., and Alemayehu, Y. A. (2019). Principal air pollutants and their effects on athletes health
and performance: A critical review. Scientific Research and Essays, 14(7), 44-52.

Ul Hag, A., Nadeem, Q., Farooq, A., Irfan, N., Ahmad, M., and Ali, M. R. (2019). Assessment of
AERMOD modeling system for application in complex terrain in Pakistan. Atmospheric Pollution
Research, 10(5), 1492-1497.



