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Problems caused by climate change are one of the most important
environmental crises and threats of human society, especially in urban
environments. In the city of Tabriz and in recent years, due to the growth of
the population, a lot of migration from other cities, traffic, the development
of industries and production centers have caused an increase in the
production and distribution of pollutants. Based on this, in this research,
attention has been paid to the evaluation of the quality of dust occurrence in
the years 2019 and 2018. The concentration of dust particles in different
areas of the studied places varies depending on the geographical location,
topographical, climatic conditions and also their origin, both internal and
external. Based on the results obtained from the analysis of laboratory
results and field studies, in the Tabriz region and during the research period,
the concentration of lead metal in dust is moderate for adults and severe for
children, and the risk of mercury metal for both the elderly and children. It
has been intense. The adverse effects of cadmium metal have been very
severe in children and adults. On the other hand, the high air temperature in
the city center and the formation of thermal islands in it causes local winds
from the suburbs to the city center. With the transfer of pollution from the
suburbs to the city center by these winds, the pollution situation in the city
center also increases.
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Introduction

Problems caused by climate change are one of the most important environmental crises and threats to human
society, especially in urban environments (Hatami Menesh et al., 2019). This crisis is the cause of the
aggravation and emergence of the dust phenomenon, which is one of the important aspects of air pollution. The
presence and increase of pollutants resulting from this phenomenon with increasing acute and chronic health
effects, such as the risk of increased mortality, increased prevalence of asthma and bronchitis, and increased
rates of respiratory and cardiovascular system infections, magnifies severe and chronic pains. (Song et al., 2017)
(Brignol et al. 2018). The development of urbanization and industry, apart from improving and increasing the
level of well-being of human life, has also caused many problems for humans at the global and regional level.
The dust storm in the spring and summer of 2019 and 2020 in Tabriz in Shahid Kasaei highway caused
momentary gusts and the arrival of extra-regional and local dust mass. The occurrence of dust storms in this
region is unprecedented and has happened many times. Before that, in the years 2013 and later, the occurrence of
storms and the release of dust in different areas of Tabriz and its surroundings have been recorded many times.
Although wind and storm are natural phenomena, when dust is added to it, it causes problems and air pollution.
The drying up of wetlands, the implementation of road construction and urban development projects, the
intensification of open pit mining and the lack of suitable vegetation in pastures and natural resources are the
factors that aggravate such storms in the region. There are several centers of dust around the city of Tabriz, the
main of which can be Urmia Lake, which will cause a serious problem if it dries up completely (it is almost at
the same stage now). Field survey of this research show that in the current situation, almost 98% of the water
level of Lake Urmia has dried up. The complete drying up of Lake Urmia has the potential to become the biggest
environmental threat in the region. Recent findings by researchers over the past 10 years have shown that dust
particles are more dangerous than previously thought. The latest research shows that long-term exposure to fine
dust particles is the main cause of death from lung cancer and cardiovascular diseases. Inhalation of dust-
contaminated air causes air penetration into the air bags, irregular heartbeat (arrhythmia), heart attacks and
breathing problems, severe and chronic headaches, severe allergies, vision disorders and skin diseases. Sampling
and studying the physical composition and chemical analysis of the recent case dust in our research indicates that
this dust is not only composed of soil, sand and salt particles, but has a complex combination of chemical
elements. Elements of alkaline metals, silica, carbon, calcium, potassium and some other organic elements can
be observed, all of which can have side effects on the respiratory tract and lungs. The observations made on the
influx of suspended particles in different parts of the country have shown that the amount of these particles can
even be tolerated up to 9 times and in some cities it has reached 15 times. Considering the importance of the
topic, in this article, using the data related to the concentration of pollutants registered in the General Department
of Environmental Protection of the Province, along with direct sampling of dust and analysis of chemical
compounds (heavy metals and organic substances, and biological analysis (microorganisms) and atmospheric
conditions (top atmospheric synoptic maps) during selected days and simulation and modeling of particle
distribution, nature and source of dust in the city were investigated.

Data and Methods

Data and information were collected as follows:

- Obtaining and collecting raw data from the Meteorological Organization and the General Department of
Environmental Protection of East Azerbaijan Province to identify the types of dust days and their types.

- Preparation of satellite images and synoptic maps during the observation of dust storms in order to investigate
synoptic beds and atmospheric currents. Dust generation or transport (including maps of lateral and wind speeds
at ground level and upper atmosphere levels).

- Investigating the density and concentration of dust in different regions and identifying the approximate range of
dust sources observed in the area.

- Air sampling on dusty days.

- Conducting various tests (chemical, biological) to identify the nature of dust.

- Collecting information and data needed to implement meteorological models and dust particle distribution.

In general, there are two methods for dust sampling: 1- sweep techniques 2- vacuum methods. Wiper methods
are cheap and simple and the materials required are readily available, while vacuum sampling techniques are
more expensive and sampling devices are not always available, but are more suitable for sampling at some
levels. In this research, the sweep technique was used for sampling in two ways: sampling using sampling
patterns. 2. Limited surface sampling. Typically, for wide and wide surfaces, sampling templates have been used
and limited surface sampling for small surfaces such as window sills and frames. In order to measure the amount
of mercury, cadmium and lead in circular samples, first 0.2 grams of each sample was digested in nitric acid with
chloride acid. With this, the soil ions were separated from the matrix and entered the solution phase. Then the
solution was extracted with deionized water to a volume of 25 ml. The concentration of each element in the dust
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samples was also measured in the next step. Electro-thermal atomic absorption method was used to measure
cadmium and lead, and cold steam was used to measure mercury. Measurements were performed using a Nova
400 atomic absorption spectrometer from Analytik Jena, Germany. First, the calibration curve was drawn for
each of the elements using the above methods, and then the absorption rate of each sample was obtained, and the
concentration of each sample was obtained by drawing and analyzing the calibration graph. The amount of each
element in 0.2 grams of soil was obtained from the product of the concentration obtained in the sample volume
(25 ml) and by dividing the obtained amount by 0.2, the amount of each element in each gram of soil was also
calculated.

Results and Discussion

In the hot season of the year and in the Middle East region, it is mostly in the subtropical high pressure regime,
along with the tropical jet streams, which causes the subsidence of the air and clear sky and high altitude
atmosphere in the region and as a result It is the abundant reception of radiant energy on the surface of the earth
and the formation of low thermal pressure. The atmospheric conditions at the time of the formation of the storm,
the increase in wind speed and the presence of rotating movement on the dry and uncovered soil, provided the
ground for the collection of soil particles, and with the expansion of the surface low pressure conditions and the
strengthening of the unstable conditions to the lower atmospheric layers, the next storm It has spread from the
formation and the dust has spread towards the northwest, especially the Tabriz station. Due to the westerly
direction of the prevailing wind flow and the establishment of an important part of the industries of Tabriz, in the
west of Tabriz city, most of the pollution caused by the industries in that part is pushed towards the city center.
The mountains in the north and northeast of Tabriz prevent the exit of pollution through the wind flow; as a
result, the air in the central areas of the city is polluted due to the accumulation of pollution caused by cars,
various chimneys and pollution transferred from the outskirts of the city. They become more polluted. On the
other hand, the high air temperature in the city center and the formation of thermal islands in it causes local
winds from the suburbs to the city center. With the transfer of pollution from the suburbs to the city center by
these winds, the pollution situation in the city center increases dangerously.

The results show that in the sample location of Azarshahr road towards llkhchi, the highest index of cadmium
and mercury pollution is present in the main terminal of this city due to the heavy traffic of heavy vehicles, in the
meantime, the industrial poles around this terminal have doubled the problem of soil pollution in this area.
Considering that there is the most mercury and cadmium pollution in this area, the employees who are working
in this station should take seriously the risks caused by the presence of these heavy metals. Even though the
intercity transport fleet is on the decline, the results show that the risk of contamination still threatens these
people and environmental considerations such as the creation of a green belt should be considered. Also, the role
of these heavy metals in the risk of cancerous and non-cancerous diseases seems essential.

Conclusion

The phenomenon of dust is one of the environmental hazards of arid and semi-arid regions, which is affected by
certain weather conditions and causes great damage to the environment and human health every year. In this
research, the concentration of heavy metals in the air of Tabriz and its surrounding areas was analyzed,
especially on certain days when the dust phenomenon occurred. The findings of this research showed that in the
tested and analyzed samples of dust in the region, the risk of lead pollution in samples 3, 4 and 11 (including the
areas of Maralan, towards llkhchi, Rah Ahan and Nesf Rah) for adults is moderate and for children have been
severe. The risk of mercury metal in samples 2, 3, 6, 8, 12 and 14 (including Shariati areas, towards Illkhchi, 17
Shahrivar, Shams Tabrizi, Bazar and Raste Kuche) has been severe for both elderly people and children. The
harmful effects of mercury metal in sample 5 are low in adults but severe in children. The amount of adverse
effects of cadmium in samples 3, 4, 5, 6, 11, 12, 13 and 15 (Azarshahr Road, Maralan, Chai Kenar to Pol Sangi,
Darvazeh Tehran, Rah Ahan Square, Nesf Rah, Shams Tabrizi, Qonga and Manzariyeh) in children and adults
have been very severe. An important point in this analysis is that the concentration of pollutants and the presence
of heavy metals in the dust sampled in the prosperous areas of Tabriz such as Vali Asr, Zafaranieh, Kooie
Ferdous and Baghcheban were not proven and this could be due to several factors such as the topography and the
presence of heights around these areas, to have a relatively more favorable environment in these areas, as well as
local climatic factors such as microclimate and the lack of penetration of polluting elements into these areas.
Since dust storms in Tabriz have increased in recent years and have played an important role in the quality of
weather conditions, and that the western half of Iran is located next to large deserts and the dust of this desert,
they continuously affect the country of Iran as well as the Tabriz region. Due to the dry conditions of Lake
Urmia, there is a need for permanent study and monitoring of fine dust.






390 305 (5198 JLE 9335 30 99290 (o O YO SIS (w3
(\F+e 917} S JW)

C g ksl (o oy 58 <F gaowo plasl ¥ gableyd jUa 8 T Jaj Slxb dluae FICawgdamd j9i dexe e
R

khorshid@tabrizu.ac.ir :aebll, .oyl ul 5 05 <3255 o8y oo pole 5 (631 )40l 8K Sliasl ¢ Jofune oy 5 )
tahani.m61@gmail.com :asbll, . )|l sy NS ol5uiily (s )loxo pi 00Kl ¢ g 5loyoid A3l (cwlis )8 Y
farahnaz.khoramabadi@yah00.Com :4sbLl, .l pl <o 5 a5 o8l 3 cwliilgn 9 T iyl wliylS” ¥
samadi123@gamil.com :asbLl, .ol ) 5y oy oKl jl Lowd (g S5 ¥

malekil2@yah00.com :asbll, . )l pl ¢35 oy oKl 51 oaolisd oy 13} i .0

mohammadhossein@gmail.com :asbLl, .oyl s 55 5o 05 oKl 3l waldl i)l s S 5

NS> Wlo OlsMb!
rgatd Gy droly pob Sl Cunj laze Sl g bl o Fetee Sl souldl Slyts I (286 SHane (s g
Slop > X s dgag Jai I LE 535 CudsS Db Glegk (l Saa. cul el sk gy i

s 935 cdale (Vb o515 Gl il cap pshite e Bl (o0 W 9 WA Ll )3 5y 0l

L aslsl 5 ol 005 o3lizsl (TEITA) 15 (coylsale ) MODIS saiomias jlpged ciliseo 3blio )5 (AOD)

5o g o i) aliand LS5 il g i g 5l 905 ) it 5y paised Sl ool ey vy el b

9 W) sl Jlo )3 )8 925 58y e )3 (p5iedlS 5 oo w05 (i SIS Sl pliie cnSell il ey v g S5 b

o oY1 plo 4 Cud poradls 0au VT paic (e S )ob 4 3> L5 Gudios ol gl b adly (VE- o

bl 4 baye sl 4505 10 09> paie line p VL Conl i 0ud adllae 48 VO bli ;5 adllas 590

5150 Jold asS sl 5 )13l g il el o3l 2l s & jaedy o3l [3lind) sty bl

oly Caai o u.tb\ oly ol Yl LLs ¢ o] Cuons & ).Q(J;)ST ol bla 4 bgye o diged (picmed

@ b3l oslr) 3 T (VL 35 505 g Lag,098 33,5 (IBIALEL (o 1l> Gopus 02 VT puaie e o iy (o jlganls’

Padxyd MO G oy bd Glps Ve (1Khe Cusl 00 g (jlgd) (s o bl Cow | o i Gle s o

N O [ )l

S gy G 5 oSogl gt e oy 5y Jlad 5 Jlod (slaogf.aal oty 429 % 4 Voo Lo

—0iS293 eyl dg s 51 (3L (Sogll (s adlil bl 4 b 5550 (2l slon (Sl e )3 g o0
b B85 b dog> jload Jiie (sla Sagl 5 o

VN 2 dy U
VY Y Wil g U

508 8N pige ¢ 535

Clale oy (VFF) pudosme (b yByg fod ) (g bail (Sho cplae] ¢ gdous Gl yd odblp 3 ¢ dlannn ¢ 3 Sl fhete e cavgdindgs DU
NON=NEE (AV) YA o s ydolips g Liin (Ve v 9 WYAQ (gla Jlo) 5355 eiiS” (glon Jle 93,5 13 39290 (S 1310

https://doi.org/10.22034/gp.2023.53783.3050
BY NC

OB N g © iy ol 1l

AL


mailto:khorshid@tabrizu.ac.ir
mailto:tahani.m61@gmail.com
mailto:farahnaz.khoramabadi@yahoo.com
mailto:samadi123@gamil.com
mailto:maleki12@yahoo.com
mailto:mohammadhossein@gmail.com
https://doi.org/10.22034/gp.2023.53783.3050

JFel AV oylais FA 0,390 o550 0liss 9 Ll pin \0Y

EVRY-N

e ) Gogaddy (g drols yols b G lase Slaags o bl cp ke 1 o8l Clyoss 51 EL e
slrais a4 Legd S sy L‘)..\AT dergr g LAid Jolo e pl MYV (o L)an g Giie oils) sl (g4 sl
s s il pege g ol Sll il Loty opl 5l aie clmodu VT (i3l g jguas aib 0wl g S5gl] ppo
ORI (B (A (oS e aigie Glie (I g Cadign 9wl Eomd BRI Gre g Sye Ad il
Cw 01)@ (FS ulm)‘ 09 g?),o 9 ulb)w WG Lglibd)l.ou 9 ‘_;:La.: ) xo PRYR W] LSLQWL» WPy 9 RVRW) LSLR"))')
Al dogyoss (295 )l g Gyl ¢ imto il Jold Slul gl o ajugldl 5 o S (g5 ]
OWen 5 fesS ¥ Ve Tolen g g) Gl g3 (ol gliinl 5 (g5lame oy o g bl ol yd «gjgw
(Yo o8 oy Kan o 7T956508) At goww 315 51 5YL e (gl Slyd 4 Cans 3oy Glro lyd e Cpaen 4 il o
Uidg ild (gojlil (SB Cogb, glaw jolic (65 4 At D9 oyt wliwl a5l lablo ,d ol ey oS olKin
Ysare .Cuol g 43 4o Soo B+l a8 Jlad b sleo dol> <lyd (isli8l slixe 4 e 53,5 slaylighs (Y+IY ¢V (g 0
G g by (YOI  AohKan o Lojgl) atsly 1) p36 5 s cpyiin yomad] (3 ¢ 9,Sue Y/0-Ye JhaB L <l
) sl il oy calite (claptunwsST 3 (o3anie couldl Ol g e Cann; Ol il Kilgie g3 SIS Glusgas
ol Jols Gl Jlod J) & Jlos oSes  jké g 35 Wy gblie saes (V0T ol
sbedls S adl. cul e 0 w0,b ases 5 (Y o win Sl liwlas] ¢Sl ¢ yluniaS eyl o
(Yo B oham o' palndSSl) 3,05 3939 35 Wlytwl 300 33 5 0 p0l oamio VLI Gyt S0 3 S ybé 95,5
g $039350 b ()lpmen K03 S Sl g Gloa Sl dew g StS w8 0 lpl 65 1B S @ lpl e
g SSIL s 4 g 0390 (LS by 588 (hb & ay5mw 5 Blie Oliaye G2 (29 5 Sl laeyiS ]
o 3LE 505 b il G Jelgs ol o8 il 130k pl g gs2 (ol (bl ulyd 86 cov VL e
w23 o )8 Cgllac onpy ol U cod cud 4 l) ol f 5 f w8 Pl pesadar plnl )9dS 5 0ud (Pl
(o Suj olhy e il g demo | 4SS o g (YIF (o hlSen 5" 2ME) (YNAN e g (55,055)
o S3g)l cowl 03yl D93 4 adhaio 5 Sl aaw > sl (S35 0l pdaw > ol gl 5 (eoamie IS
5 oSl lio catongd 4 bogas (So9)l A wlio bl (ogite Jlo (sl 52p5 b pogadar g olnl o jred
ol 03L8] BT oyl g Conl dbls & Bgume ddlaio (pl 13 JLe 53,5 (gla sl oy 5 pd 1o Mg oo pamundl S y>xio

. Hatami-Manesh et al
.Song et al

. Brignole et al

. Hieu et al

Kim, Y.-H., et al

. Figueroa et al

. Ataei and Heidari
.Uzmaet al

. Liuetal

10. Engelstaedter, et al
11. Goudarzi et al

12. Fallah Zazuli et al



\ OV OISt 9 o g3l 03 | iy pd ool 0T (5130 SUE § 0,5 40 D92 90 (i SIS CLile iy 0

ol b ©ladd 4 o) BlLbl g 3o ilisee bl > 3,55, lisl g (Bob 59, dm 4 WA claJle o o 5 L

Cowl

Air pollution level Air quality index Main pollutant
Unhealthy for Sensitive
nsusaa B PM2.5

Groups
4 »
Pollutants Concentration
PM2.5 [—ov—"———} 424 ug/m’ n
PM10 ) 61.1 ug/m?®

03 I —— 28.8 pg/m?® B
NO2 = 36.7 pg/m?®

502 — 569 ug/m* E@
co e 27824 ug/m* B

PM2.5 concentration in Tabriz air is currently 4.2 times
above the WHO annual air quality guideline value

(World Air Quality, 2021 :aue) Y€+ UT Y+ gl 45 39 005 (slod (53901 Cues (V) UK

Jsb 2o &lo g o> ygue 395 I, olisS o Jsbo g 03,8 Joo (AL (sl 4 4 aShl e @ )l 955
pogde sl 53,5 laglisls (Vo) & M) 3950 (e 05 (45 £)5 Sl Wgdi oo (o) e | (oulSiul Wl g
55 4085 ilog 235 sl pogas 4 > (S g S CUSe g (Sogll g ¢ (655l (31 sl ialS
e BS gl  ailate G Lo 5 oalBl ot STl o gl cul (Vo) e 5 T LuST)) 35
2> Ol 4 oy ol JS0d IV (e 5 Tel) Wsd o Wl ik 5 (Susd (ol ) Sl Sl i
gyl Jod 51 S o oo s 4 (ame clibbie (oMo ol il doegllad I gl (355 39000
hlar o 3 (VoY e 5 T gt) 25 0)lal o ugldl olesdsn 82 5 151 5 berd loor Y g ag 6
rais 3l (G5 )L 9 3)5 &S Ny dom ol 4 dagysls (08 Jolgw 3 Dlale Gbly 51 (236 ke 53,5 (o b (V2 2A)
oor o Sllllas I By 005 o Sl cnl ) o8 S drg a0 g g Sl el g 0dg (oo
o 9 ol 5l (36 il clbbre bl & dagl (Sogl s ol 5 SULS L 535 50 0iShw il e
3D s 03y 4w )3 PMas ald 3 1) paie VA codlo Sy (objyl oY+ +2) 5L g 59Kisegs silaislsyy 5 Lol Lise
» PMas &b 5 ew polic (sVL clale dgng )bl 4y w00y dw yo db )l ol 9 waly plool 1) 5380 i
Ao YU s o] 55 Codlos Sy asls 9 1) 8 s (slogs )l (5w 50 (e sk 31 8 0]
Sl o OErS R GBS Age )3 01 (65l ger slayld 53,5 Sy byl 4 (YVF) Vi lan 5
dalate Syt Sl b slalaie 1) SLLS Jle 55,5 (V10) ApliSan g g9 Bl wylae 365 5 by
03,5 o)) S Sl geos g (Sl ddllee (el S ) ey dlaie Sy g (odjgel dilale S SgSs
390 s Chale b auslie ) g GV (dore S &y s adate oz cnl )3 0w g peredlS 59y (e pyyS clals

. Arslan

. Draxler, et al
.Luoetal

. Bennion et al

. Lenes et al

. Diaz and Dominguez
. Chenetal

. Wei, X, etal.

O~NO O~ WN B



JFel AV oylais FA 0,390 o550 0liss 9 Ll pin \of

Py Sayiome (SS9 Chle g b b bwgie s )3 loges (55 ) (S Glls clle (S5 sla et 5> adlas
M 925 3 i Sl (e Ay > Sllllae (S g YL adllas 3)90 adhate jlez (e ) (sunyy didlate
2 oSt s (SuSlyy (¥+¥) iSan 5 gl o35 sy 351 o o o ] SISe i (LS
@ G pley poed )3 3 LS ol 53y adllae 1) ST 53 (y8lST g P slajaed 3 (SLlS Sk 9 2,5
R 593 B g e )8 Jlod 3 (amtio bl 4 bgipe S HLe 905 )5 (S Il SVL clacdale ¢ 5lS
Wil (o) ghaw S Shy Ored 9 b3 (W)L Jo e ol Lulyd b (oo bLojl jle 93,5 By g485 092
el blsyl g 80 51 (Sl Gilisee laize ladllas )by S1B Cdl g o) pdaw (59) By iy « aLS Lidbe
Gy g el (DS Gludey 05 Sk s YU (slod o5 30ly (LS iz ed S o0 53k JLE 93,5 B £959 p ok
ialeioe wal ) 1 HL 93,5 oy 989 (sl asbune Ll 3 ol oL

¥ dumw Olalllas ol oai plsl Jle 93,5 5 uSKiw wljls SuSTy, g cdale 5590 55 olpl 45 o3l Sldllas 0 50l
clacsaw sl dagpgs 1S Kl des I Gl clacdls 5l 56 Nlg e (Sogl a5 sl ol (o ed
Al el e b 5 Slatilo s (2,55 5 o Jusnsl (531 gl (Says dbgyoss g &y g3l dlgo e
@ s lon osnYT W15l g 5ol Joad p> 45 Ko doui ol 4 idss 3 (V) oy Ken g o3l509050
s slaodly I g pSosee b pys slon (Sagll cuxsy oo 4 (WAR) o, Ken o (ghesmools ] jidn Slye
3)S ey e cnl Gloj g e cliee slacasBge )3 1) ()9t dSTied W9y g WDy ey L35 9 OMI
E9550 4 (oeldl (63,509, L 3205 5 PMI0 (508 510YT (slod S5 (sladiges I olizl b (V- ) o)San g ol
L3590 cawd 4 (V- V) o)Lan g o3ljdgeme e ol g wsdlyy @lyd  SunY]

93,5 soddy Sop g (souldl sl Olllae el )3 a5 395 o0 4B Aol B (Slndy (yp
225525 5 )93 S5 50 s oI b g (S Silh o815 ) Sle (sl gy ) 392 o stae (o))
S 03)5 by 3505 2bg)) GlaygdS (B g o OS] 3 0550 () Sl plieds )0 0wl 0 Tgn )3 0 puiie
28 L olad balid o ol odd sdalin 30 0y (pl s g (BLS Likde oy byl Lsledly psl |y polie ciladss
L ol o 03l lis Cliuiss LAl )0 gadge (pl &S Cunl Bl £98g i JLEgd)S (g0l cjuw (sLad 5 aLS sy
WA (sladlo )3 5 ted slsn 0 (i I35 35y a5 L 93,5 CuhS b3 45 b gk an & a5
Sl ol sladidl & Bpo iy 9350 lodl (3 aS i edliiwl j5 wdge (godizmiue sloodld | cunl 0399 Ve g
L wlgy o oS o oolisul b oy, cpl el 1 ol 3ubod )3 a8 ol Cyeus ol 0k 151 alRiuloj] 5 (Slive cilellas
205 guime S5955 Shmody Gyl

dilin (LS 3> Cusd g0

a8y 0 > D YA o (Bl 4aBd W a0 FF 10 cmpe jieghS WV e Dot vl b (B Olzglg)'ﬂ Obwl 3800 3340
dig 095 anald 4 Cgin 5l g Jlus 098 4 Jloud oy Cunl j20 WEF > o I o £l) el o @dly Sl o ,e

1. Charleswortht et al
2. Nadafi et al

3. Bauer et al

4. Saeedi et al

5. Soltani



100 OISR 5 o 9300 5 93 | .y o i 5V YLl § 0,5 40 35290 (3w I il8 CLill s p

L g (f o ((Bpd Jled g 355 e B2k e sl dgaoe gl a2l gy il 4 )8 S Sl
Mo b & sl golie (lon lyr (Bpb Jlad 5 (Bpd sl aimd o S 1) 2 2k (Bj9 Sler (nieke iy
Sjgcee Ol plo j1 45 oladl (alod g el Juad 53 9 35900 5 &Sl Jlo Jobo plod )3 (glalasMo LB (559
(V0A ¥R8 313,81 5 0,Sluue) 135 o gy JalS 4,12

cudd ol by 5 Jlad 03 51y b ly (2 WS, il a8 15 prd 3 g 50p5 cudd elte ol )3 5205
o g g qJlad > A5 cud 1 & laire) o) RS e il A e S5 1) 0)3 el LS 93,05
Slael dpog)l dalyyd U aS cubd pdae b doniis 4y ()8 Cuownd )3 i Canol 04 didlio ] Hldy95 50 3830 10 0o
DYV s ye) Canl a8 )3 1,8 il o

46°6'0"E  46°9'0"E 46°12'0"E 46°15'0"E 46°18'0"E 46°21'0"E 46°24'0"E 46°27'0"E

S e 3T ol i o 3205 s 3ol 03 5uw

|:] 9 0 2.5 5 10 15 y

37°564'0"N 37°57'0"N 38°0'0"N 38°3'0"N 38°6'0"N 38°9'0"N 38°12'0"N 38°15'0"N

o

46°60°E  46°90°E 46°12'0'E 46°15'0"E 46°18'0°E 46°21'0°E 46°24'0°E 46°27°0"E

O Vg5 238 Lo (5,13 praiged S g (bl i Cusdge (V) JSG

GRS gy g 91ge
5 WA o Loy end el laoan VT clale 4 bgyye clvodls jl osliwl b allie oyl 5 Ead90 Cuadl 4y dagi Ly
2 (pusdl8 g ,S0) (Se5edse 9 (I lge 5 i DIiIB) pliandd LS 5 il Gy b clolis JS o o) V-
ol ool Gy Jhé 93,5 5l paditane (63 paiges b o 03l (pl 8,5 )13 Ldow g 40355 3590 o SIS, 63,5
wo)lr slagbs) SN Sl ls) =Y gyl G =Y ) 392 e 53,5 1 sy pigel sl B9y 90 IS Hsb
g Miwd oS M )b pdiges (oSS a8 Jb 50 wiin wyied o) e il 390 dlge g At o3l g 45
1220 (liwg) M Powlo zolaw (S 0 (b pdises (gl ol it [wyiwd ) dduod (g0 pdisel (slaolSind
o) o pSoilal g clalis 5l ol cleMbl | oud 46,8 a3 adllas pbsl gl &S (63,Sg) Guiizs oyl 5o



VP iAY o,las FA 0,90 (50 g0l s g LSl i \oF

@lam sl 3 8, 30 dazrae ol I CABIE | g g
PPt

i S mdalE el | Sl et _
@ e «* ",J S 52 33 33250 Sl Ol ity g o
L5 2yF g0 (18 lgala pigla aliz il s

) byl clle (813 L g 8,E clilé 0
et g3y Olykd e 5 G o S g 95 bk s‘:f_ »”
LU AT S A T e

el (&las 5L 3 2,8 30 23rge i OG5 AL (6 5 don

A5 3590 Gl @l (V) JSS

b8 9355 30 ien O3 LIS ARl 3T iy
bl 43S )18 Lo g 326 3)50 gyl SSG Lyl 93,5 51 5l diged | Ly pols iy 01 adlllae (sla 011!
S pdiged (slagSll l odliiwl b (61> pdiged =) 1 oolaiwl Cijguo 90 4y gyl ST 51 (gl pdiged (gl Baiod oyl yo
g oo oxiy bl e SisS sk (s oS b gome g 1 (6513905 Y .l 5 03kl Ly ye polns (sl oS
A3 o s |y gyl pdiged (sl 1S 5 Slastine V Bjlaud Jgdo el o0 oolaiiwl gl

Sy Al > igad ol p)5 IV Il (JSB (glopls (sladigad 13 oy g predlS g (e (655 0jlal pslate &,
4 05590 Db Jglore uges i Jgloeo SB 3l 5 00d b (uSo ke 5 S (slayg Sl bl mdn ) sl L
Sl 28)5 plosl am Ao )3 j35le 53,5 ladiged 3 pats o chld (S ojlul Al gl sl 1 e VO o
b s 5 ojll s oaliial 3 pu0 )50 jlogex (625 05l sl g Jloyig iUl ol o 9, jl 0w g pgnedls (5 o5l
3G el gl S e lanl b plodl olJT ¢« Analytik Jenajl Nova 400 o5l Cls oSiws I sl
o905 oo g s 5 31 000l L g ol s 4y digai o e ljre s 9 b o) 98 Sloby, Sl edlitl b ol
odol Cawd @y clale Cps ol 51, S oS /Y 3 paie ja labe el Cand @ ladiged | SO ya cdalé gl IS
dle 35 S )5 b )3 paie yb Hlude oV podel Coawd 4 Hlade mund b g 03,9] Cowd @ (i Juo YO) diged w3
Ad,8



VoV OISR 5 Qg8 83 |y e el (530 S 59,5710 99250 e S35 Gl (s g

P85 e iliee bl 5l 090 9 predlS s polis (513 2 diges Jouo 3485 Cilasedue (V) Jgoa

pais S pdiges Joxo ) pais S paiges Joxo )
Pb? yandy oLls q Pb S5l esls )
Co | phagdlympps | - P (haed) mpd obls | ¥
Pb,Cd | o, aai g ealoly e | WY Pbﬁgd' b Coow 4 ol | Y
Hg? Cd 5ty e Y Pb, Cd oYl plls | ¥
Cd g ks w | PbCd S H UL Gl |0
Hg g5 4y 9 )3k ¥ Pb, Cd OlRS 019y 4
Cd 4 late ‘o Pb ailie; |V
Pb e W | A

JUE 90 30 (o O 8 (5 410 pdigod
pdin bl (HQY) s oy sl apulons by 6 & o3l JLé 5 5,5 (opme 5 (55 3 J1 (30 s e
{(¥) eslod Jgo53) il (oo usy (395 (o ot 595 3 MG o 2 &) RID b &ilio (6,551,516 pme > jlome o

(V) sl Jge 3
ADD:CxInngEFxED
BwWXAT
(¥) o)loss Jgayd
HQ= ADD/RfD

(MY/KQY) cuws ys )L j> 36 clale: C

Sor 2 3 e e Vo Q358 Gl g 59y 52 3 )5 (e Ve e JUS 5 03l il o) G 4 5L 3959 o p 1 INGR
(g e 4)S jlas )

JUo 53 jgy a2 kg 3,5 (150 ) 5518 Syl - EFY

Jbo e 2 )l 3,5 (om0 13 (65)])8 e s ED8

Dy e 425 5la5 )3 JLo VO (5358 (sl g p)S oS e JLuS 5 2Ll sl bawgie job 4 oS s g BW

59y i 93,5 (125203 (65 ) B lawgle ploj e : AT

S1o19ake pglai ooliiwl b 92 40 992 90 Fhro O 43 WL g Julxd
CxSope | oylgnle wdge oizwus £ 559 MCD19A2 aslal Jguamo jl iy yad sly (adls oyl duwle jobaio 4
b by b

)3 oolatwl 3y50 (Moo YoV o VoV+ Jlo o3l (gl Jpazwe cpl sla 00l ¢ Sii) Gos Olpss Juloo jolaie 4
ol yioglSY Sle S5 ya8 glyls MCDI19A2 w350 & prdow 3gled (Sl Gos aljg)y slaodly .c8)5

. Plumbum

. Cadmium

. hydrargyric

. Hazard Quotient

. Leung et al

. Average daily dose (ADD)
. Exposure Frequency

. Exposure duration

. Averaging time

©CoOo~NOoOOUThwWNBE



JFel AV oylais FA 0,390 o550 0liss 9 Ll pin \OA

(Blo slop )blo (slo)B Lyl s (sl « /Y B /Y AOD polao oyls Y/0 Be/¥ 0 (sp00lie Lid bhes jle 93,5
(Ta0,at €1,2020) cunl 005 45,5 135 )3 ,Lé 55,8 YU hiwe lgie 4 1y + /AL /AL 1l AOD pyolias

250 bae )3 (gl g udge B jLé 9 3)5 Jpase jleolitul b bl )3 < AOD yuss 839y (owy 2 polaite &
@ do g Ll gl Jlé 935 (Sloj sy sl390 9 (o)) ¥ e e 9ITAR o Sl slalgale gl plos eyl )l JSo5
S A5 asuie o plxl Slegwyp I g 48 (e il 1) Jle 93,5 it Sloj B3kl 3 a5 Lo g 0le )lge5 (]
5 Yo 092) olo dw (350ke pglal slaie (yped 4 sl 03> &) il Juad p> adate 3 5L g 3)S B (g il
A gzl Sl (6 ptwy Conyd 3D g o gidS GEE Lasre,d oaidl 35L j0 Jlo yo (glp (coweST

axdllan 0 g0 dilaio 33 (5 e (3152 05 32 O ik (S0 )
S5 u»lfw R TI 09, (/\ LST) 2_MOD11 (sleosls 3oy )WM{ 5 ‘_,’.3")])> 0> ub.u;u L)) Lgl)g
(V) oyl Jgo 3
SUHI = LSTyrpan — LSTrurai

zaw dilale (slod :Sike oy 4 LSTrural g LSTUrban ¢ s zglaw (5> opj> asls SUHI ] o o8

OSke g e J31 b Jusy pled slod (1Sle Sl s o Bblie sl (1le it (008 gt Bble (Sl (o)

Sldass adlas (gl .l odel Caod &y A gy 039000 (sla JuSe plad slod 1Sile | (g pu Bblie (glod
1 o3lil 0b g 5 U3 B yme Sy 99 (glod 33! 51 SUHL

ey g Ladl

05> 9 (Cd) pouedls S jasls VL o] o 45 03] odls diged e pd a8 sl lis Geod oyl ol
ol BLbl s glacdad gle cpl 0 a8 51 deng i slrgyoes b Sl s 4 el cpl ol SLL 45 (HY)
ol 2 poredlS g o (39l p 5 i Sl A da g bl 03,8 laingd i 1) dilaie ol S Sl e o 4Ll
Iy oS @l3ls pldgng 5l iU llas ol wiius cullsd 4 Jodio o] (pl j3 &S 55 LSS )5 2454 ddlais
A BleS a5 ams e (LS gl gl (B9 4 gy b o JB g Joo (B0L Sl d92g b S o0
45,5 a5 5 adhate ol 50 e oS dbul S 5l Jasre oy SllasMe b g S 0 g 1y 2,8l opl (S]]

(B9 ¥) U dgui

1. Voogt, & Oke



V04 OISt 9 o g3l 03 | iy pd ool 0T (5130 SUE § 0,5 40 D92 90 (i SIS CLile iy 0

O 4>
05 ~
0.45 7
04 -~
= 035 -
}:,2 03 ~
=025 7
e S
S 0.2
0.15 ~
01 -
0.05 ~
0 S — — — P —
1 2 3 4 5 6 7 8 9 10 11 12 13 14
No. of Samples
(PPM :ualy) ardllae 3,90 iisro blio (gRdIgos 13 dgw> .(£) S
PYT LY
25 7
2
Iy
g 1.5 7
S
5
S 1
0.5
0 - —

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
No. of Samples

(PPM :anlg) isee (g )15 digos bIL ;3 paedls Clalé .(0) IS5

9 «$)P9e 48 blog g S S8l Jold cjls L8 G 0394 (6 ptmadl slajlis 93,5 S > &8 i Sl
Gl (Saolo g adis blug 80y (cpji @l 5l oy0d Jle 93,5 10 Gy o515 il o imiuo 5 (2B, ol
IS lge s bame Gl oMo sl (g Jlad )l &5 2900 o I3RSl el (S5 (gla Sogll

%)



VP iAY o,las FA 0,90 (50 g0l s g LSl i V&

e

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

Conc.(ug/g)

NN NN NN NN NN

12 3 4 5 6 7 8 9 10 11 12 13 14 15

No. of Samples

(PPM :ualg) oo (5,15 31 Aiged b ;3 @ g il (1) SIS

N
[
N

N
AN

-
\

Con.c(ug/g)

st 1 Lallo
4 5 6 7 8 9 10 11 12 13 14 15

No. of Samples

Cd mHg mPB

(ppm :..\5‘9) Blise d)b)—g digod bles 30 S g D> c.a%.obls clls Mg, u.gs)-.f (V) JSGG

W0 bl )3 adlllas 350 sla V1 ol & s ponodls 010 YT jusie lire (IS)ob 4 ool oy ol 4 g L
(0105 03193) & O (L] Caono 4 05,3 03ls) blis > i i a4 puaie opl oljae Cpioed ol yidis o adlllae 455
eyl ool LS 4 b grye (sl diges 1 pasadls 316 Cigllaol 3l sl e oy i (o] s g ol ol 5lane) VY
OULS (Gips red ol) i g ol ol i 05 03l ¢ (S UL gly (Yl s () s
Gl 35 Hlaws YLaS )50 5 (82355 13( V0 W AY Y & @ F ¥ ) & ylaie ddsed

0315,9) & (7] Cuams 2y 303N 03le) F (laed) (simpd QUlS) bl & bgipe slo diged 13 g pals e
Sz VLS )3 5 255 50 ol sllasl & 131 5 2L F(asS” Azl g )l3k) 5 VY ((siess mesd) (i) A ol
Lol 105



\1a! OISt g S gaBi ) 98 | ..y o il (530 JLE 9 3,5 40 392 90 (puKiew OIS CLLE i)y

5 08l oly lise (o Yhle LS (o) Cow & 2 3 o3le bl 4 bgyje (slo diges )> oy 010V paie e
S Cops e Hlie .l Wb 8368 (gl g bawgio (YW, 5 clp o] wgllaal Il g b (VY 5 ¥ F) oy Chas
Gl 3l xS 8568 5 JWS 5 01,81 6l (HQ)

s ps ol ulig s plie | )
HQ=1 Jslis jlas \
A<HQ<) oS slas Y
V+<HQ<a lwgio ylas Y
HQ< V- Y jlas ¥

0395 9 JLuS )32 31,81 (59, 2 axlllns 3590 polis hd (a0 JaloS gl (F) Jgoa

o3¢S sl HQ Y85 ¢l HQ
Pb Hg cd Sy ges A Pb Hg Cd Sy diges dais

\ . . . \

YVAVY/YY . Y . YLy . Y

YE/) VoVAY/YY | YASYY/YY ¥ FYS | AYEVAY | Ya-¥/S ¥

YA/OY . LT ¥ ¥/AN . YYVYa

YEAYY YYYANY I . ¥£/.4 yav/of I

VWEAYYY | YYoss/ss 5 VEYO/FY | YAFa/AY 5

\4 \4

Y« 0/00 A YEY O/ A

3 1

Vo/¥ Ve v/Aay Ve

YE/V . YO¥\S /55 1) \ZAnd . FAVY/-A 1
FYOVIYY | \YFENS i . OF¥/50 | voo/oy Y
VAQN /s W . . Y¥Y/A0 WY

V-Q¥/FE . VF . MS/A- . i

\RINZred VO . . WY/SA A

G2 5By el ol aad ol > o VFros AR Jlo 3 5 58 ok (3 5 A) JS3 e L
el cglite (26 g B ) pel ol Lie pizpn 5 ol S 055 bulpd calidlyie Cumbe 4y dtun adlllas
g ole )3 uined Miuw Sed plas s o] g, (S g cdale polie bl I adllae ddlaiedyge diaie j> 8k
aalaie 53 .05)188 50 alaly pl 3 35 a8l oy 5 Ml o glite Jle 93,5 il clale e Jlo alite b
e 90,5 clale 5 Camg e Cowl dtusly polal pl b o Ll ) jle 45,5 &lyd (59 Cuwlus clale adllas )90
oy Jleds K6 bbd @ a0 ol jle 50,5 old, (oYL Jlghd b oSt slaole 1> ¢(gy90 cuolus I edlanl b 1)

D)5 1y @15 oy (o5 39,8)



VP iAY o,las FA 0,90 (50 g0l s g LSl i \2Y

ek 4 Blodd 255 50 Boye 5 B slagilon p s or YT 3 Bl 4 Bige 55 (VYAY) Sen 5

By w1y 2y son ooVl g 3,55, ite Sl 55 (WAY) olSen 5 j5eMe (ol mls iy

95w Mg g Sl gl Clel 4y dgaome ity bab ol )3 ofagds opdiie slafl5 5 ks 3,5 gy aleosi VT Ll
(Y 5A) US4 o S8 ooV a2 4y 35 0L (B9 5 cuslio (S)L pas aloal 2 s

4650 46100 46150 46200 46250 46°300°E
=
=
a z
# g
LS
3
z
o
24
8 z
°
B
3
Laal
—E
AOD 1399
Z| value
S wm High:0.227105
3| Zz
—_— 5
Low : 0.150947 e
Kilometers 8
0 6 9 12
. : T v : T
46°50'E 46°100°E 46°150'E 46°200°E 467250'E 46°300'E
46°50E 46"100°E 46'150°E 46°200°E 46250 46°300E
Fd
g
8]
& z
L g
-2
]
z
5
2
3 Z
5
18
g
Laal
e
AOD 14001
2z
2| Value
o | wem High : 0.227201
3 e z
— S
Low : 0.167193 Kilometers ;
0 15 3 5
46°50°E 46100°E 46°150°E 46°200°€ 46250 46°300°E

VEee Jlo 3 AOD e STy (1) JSui

S5 o 2y Slon (Sogll a3 Kgd ool by Bkl by Sogll zg)5 @l 5y 58 Jled 5 Jleud slaogS
3o 2085 ped dog> Sl ond Jitie (sla Sagl g b jiS39> elgl dag)ags 5l (36 (Sogll (s analol BB 4y b
Sye By 4y degs | oo sladly sl el o] ) il nlir S5 g 0d 3550 0 Iom (sled 039 YL S5 b
owli8l (Styhs 5k 4y el 550 ustﬂ Cardg ol cpl lwgi o 350 4 dogs | Lmuf;?ﬂ JEsl b g g0 o
(Mg Vo) JSoal o



YA OISR 5 o 9382 ) 53 | . i i (5130 Sl 5 055 40 09290 K ilS Cile iy

16°50E oigCE 45 150°E w2TE 5 25TE e
50T 4607 S 48150°C 43 200°C 6250 T 46°300°C
H A
2 z
2 B}
@ z 21
E] B & z
s 8 £
3 2
£
z
] z
2 2l
8 z i
R =z
o 2
2 5
Ll N
DEM o @,{-fg\ﬁﬂ wt,
2 SRS
£ Value o o z | <VALUE>
o 54 2
£1 o o 1829 L, o ]
— 3 5 a
Low: 1328 ol : ~]s-10 g
Gometers : Kikaters 3
IR T S T I o2 s s s
i ———
@sre & 100E 45 15TE wATE S50E 46 300°E SEBOE A6°100%E 1615 12200 16250

andllao 3590 dihrio (31,5997 Al (1)) JSW andllao 3 y90 dihrio(dn 55) Cund Al yiiS Ty (Y +) IS

cladls 131 by 4Vl 1SSk Slpss e iy (655 0 Cuomd S50 55 ] (eYL 3505 g lagyd9s 335 i3l
oinle,S) Sludl slacdld 5l o b)S S .l odly Ligli8l o Sl an ) A g A VO sy 4 VFee 9 IVAR
sy 1 LS 55 mle ke | (S s ol ) (038 9 )gge ald olwy (ixio lassly ( SgSune
ol g ond gl Sl opie oo 4 il ol (S50 4 5 3 S5y 2 SRS Sledaree OIS 058 e D 2 05
led (Bl laglal)S wsd oo pasiidio )l LISLL] I gt le)S )b &S aline pdaw bwg Ygeso oy >
B lgn Blo plal bulpd)s 20,500 dbgl gl Bl blie 5 Syl opje om glojye »» (25 8 44
OO pf e (W 5 0)) 9o wald 0d (il onj (rsS de) g el (e ladlh bl SiglS
aihaio cpl 3 jitne @lio j (36 b Sagll Ao s 08 il @lio | oo i el 5 L Gl
oot & cglojls ir Jlidy CuaSls > pdn dleygls gadlate 5 Jlo p)S Jad 13 9800 okl oD S e Caow &
Ol o 13 5 295 0 dilais 3 £l 592 5 Blo Slawl 5 lop iy s aylpd ol & Casl o)l o Sl
ol gb (65 U5 Gloj )3 g2 bl s sl (Sl )8 o5 (605 SS9 (mej a3 (T (5 )8 by
S L g 039l wal3 S b eyl ]y o) by (gt 9SS S (59, A8 2 <S5 o 052 50k S
U 5,5 9 0ud 035 (625 JSb 5l sk csor ey Y 4 LU Ll Cosl g (e ()Li8 oS Ll
OV 9 1Y) S5 sl oad 04028 235 b pogead & )8 Jloud Coowo &

QS”EI'D"E 45"19'0"E 45‘1‘5‘0"E 45"29‘0“5 45"2§'D"E 46’3?‘0'5
g A
s
24
8 £
L
&
8
z
o
2
& £
o
e
H
Laal
e
1399 Sl s
=z
5| Value
§ weem High : 8.15195
— z
18
Low : 3.21655 Kismetse 3
5 5 12
46°50°E 46100'E 46150'E 46°200'E 46°25'0'E 46°300°E

WAL Jlo j3 ()l epia S L1 (1Y) IS



VP iAY o,las FA 0,90 (50 g0l s g LSl i \oF

46°50'E 46°10°0°E 46150 46:200'E 46250°E 46°300°E
g A
g
g
2 Z
-
%
8
Z
s
s
&
™ 4
o
8
@
8
Laal,
e
1400 S0l Hs
z Value
21 e High : 9.00154
8 z
Low : 4.41328 S
Kilometers 8
0 15 3 6 9 12
——
46°50°E 46"100°E 46"150°E 46"200°E 46"250°E 46°300°E

Yoo Jlw 3 J,yl 05 e (ST WSy (1Y) JSS

S 2 4o

Al dan g Gl ools (g5 Lyl 5] Slio oS ol (S5 Ao 5 St 3blio oo ol bls §| S5 Ué 55,5 by
Slon 5 oyt il i Cunig b 4 Libek ol 9 S e 3yl bl oDl g Lo 4 1y (60b5 lylucs
0> QLS 3o ol gloaidly b &l o3l (59) )L 93,5 By & (ol slajyy 3 ofugd o Sgelm 19 5 30
W V¥ ladiges )3 oy jl (80 (Sogll jlas e )l 5 3,5 5l ol Jdow 5 lalejl 5)50 (sladiges )3 oS
ol 039 1S 565 (6l g bawgieo YLS )5 sl (o) chai g cyloly ( bl o 4 (Yl bl 55,5 1))
9 b hrs e 920068 W (Bl S &y im b Bble Jold) VY 9 WA & Y cladiges )3 0ge 516 jlas
2 bl S YL 5 50 0 e )0 09 38 pae Gl cwl 0 LAS 93 2 5365 g e )8l (gly (a6 At
Sl (o Yhle (as)3 o3ls) VO g W AY Y F D F ¥ cladiges ) poredlS Cgllaol @l Bl i ] Lad 85
305 oy (VLS )51 5 (IS5 55 skt 5 g5 gy uads coly sl cpmloly e el o190 ¢ i Jy b LS
syl 93,3 0 K SIS dg3g 9 5 oan Y 000 aS sl Cpl )l cuedl Jidoo pl 3 &S LSS Ll 00y
Slgice Cnl g dpwy o 4 (LAl 5 w938 65 silie ] pas g S 1 sy Gpdiddye Gble )3 0l (gl pdiges
2 Fogdas s Cunj e (39 [l (3blie pl Sl > Glelis)] 3929 9 (S 9095 S wile (g3aste Jelge I (30
~Jlo 3 & bl il gble ol 4 0¥ olis S9i5 pas g lardS's So igem (Jome codldl Jolps 5 5 25 0l
de9 4 lomg o Lalpd et ) oo (18 5 Bl (Il (closiylj jobo 4 255 0 Jlé 505 g sl o
2958yt pobo 4 layblo ol JUE 93,5 50, 518 (55 slagble (slgmen p3 olpl 9dST 0)E Ao &Sl g ody]
i ddllas 5 gy 4 55 gl Aol )y (SiS blpd 4 e b aimd o )8 355 50 Cod |y 550 dilae 5 g o)
Seihle (V8) GhlSen 5 g9 (VoY) (lSen 5 2 Sl L gy ool @bt 0,15 3929 W3S 5 polie (il
D) Glogan 55 (V1) ghles 5 5L g Ve +5) ghlen 5 (Sl (V- F) e



150 OISt g S gaBi ) 98 | ..y o il (530 JLE 9 3,5 40 392 90 (puKiew OIS CLLE i)y

&bo

2 55 R lg 53 35250 (1950 V¢ 3l a8 Blao B 4y il ol 5 (Bgem ol sl (ilor 250 1) Sen 5 dadl
AYAY AE-QY (VWY oM] (S5 pole oSl timgi ale Ao AV L

AYAQ (FYA-TAF) OY:Y (s (oLl i sl jimgh o uf.»ﬂ 9 s 2o clacyy dlaly Ly M (gasl {0 Sl

Ao cpyd s bl 4 cansio blige bl Sbj)l g ST lon slao )y cdale Slpuss wyp o)y Ked g ST jgMe
AVAY AFV-00F :(\‘)V oo g Codo
Ol p0 sing I (S pole 0aSisly AYAA LINY (o)l baxe

VA Sl F olad eplan Jlo cslasms Slbls ol abw 4y 5l sl Ué 55,5 g5 ond ool

Sloolaiwl b (Yede=YVee)oy90 o 3335 Siigiamw o) (5)b g bod clyoss (gilwdunss (VYRD) £ judg 03]} 58T ¢y 0 ySluas
(CaNESM2) o 2955 5 (SDSM) (5,0l ol (ol 32,

PR A )L@rj chI O)LQ..«:A (oD JL.wulJL.i w).s)«o dd).w.i .(\\"'\)Lo).\w‘ub)l.o.c ‘ULQ"‘ stb»s) ‘)K). )9 L}..Ol.;c)y.a.;ao ‘P..\.Ouo )9@&
AL YY Olxas

OIS il e 9 e ©)lig ey @ole ok £ (WVF) o jo poliie (pmasigee

FY—Fo e ame i Lojd loigly 4 pid (B 5oy ol
Zolqi, Elaha, and colleagues: Estimation of cardiovascular and respiratory diseases attributed to
particulate matter less than 10 microns in the air of Tabriz city in 2011, Scientific-Research Journal of
Ilam University of Medical Sciences, 21(1): 91-84, 2014. [In Persian]
Asakereh, Hossein; Ahadi, Leila: Investigating the relationship between air types in Tabriz and air
pollution, Natural Geography Research, 52:3 (394-375), 2020. [In Persian]
Gholampour, Akbar and colleagues: Investigating changes in the concentration of suspended particles
in the open air and assessing the health effects attributed to them in Tabriz city, Journal of Health and
Environment, 7(4): 556-541, 2014. [In Persian]
Manzoori, Mohammad; and Tabii, Yeganeh: Investigating the causes of red tide and its control in the
waters of the Persian Gulf, Twelfth National Conference on Environmental Health of Iran, November
3, 2009, Shahid Beheshti University of Medical Sciences, Tehran. [In Persian]
Raeghani, Behzad; Kheyrandish, Zahra (2017). Utilizing time series satellite data for validating
identified dust production centers in Alborz province, Journal of Spatial Analysis of Environmental
Hazards, Volume 4, Issue 4, Pages 1-18. [In Persian]
Asakereh, Hossein; Akbarzadeh, Younes; (2016), Simulating temperature and precipitation changes at
the synoptic station of Tabriz during the period (2010-2100) using Statistical Downscaling Model
(SDSM) and output from the (CanESM2) model. [In Persian]
Mansour Moghadam, Mansour, Naghi Pour, Negar, Rostaa, Iman, Ghafarian, Hamid Reza (2022).
Journal of Desert Management, Volume 10, Issue 1, Spring 2022, Pages 77 to 98. [In Persian]
Consulting Engineers Arseh, (1995); Comprehensive Plan of Tabriz, Ministry of Housing and Urban
Development, Tehran. [In Persian]
Nateqi, Saideh, Gohardoust, Azadeh, Soleimani Sardoo, Farshad (2022). Analyzing the effect of
vegetation cover on the occurrence of dust phenomena (Case study: Hormozgan province), Journal of
Environmental Erosion Research, 60-43. [In Persian]
Arslan, H. 2001. Heavy metals in street dust i n Bursa, Turkey. J. Trace. Microprobe Tech. 19: 439-
445, [In Persian]
Ataei, H., & M. Heidari., (2017). Investigating the Effect of Climate Change and Dust on Respiratory
Diseases (Case Study: Ahvaz City). Journal of Environment and Biotechnology. 3(2), 1-10. [In
Persian]



VP iAY o,las FA 0,90 (50 g0l s g LSl i \oo

Bauer SE, Im U, Mezuman K, Gao CY. Desert Dust, Industrialization, and Agricultural Fires: Health
Impacts of Outdoor Air Pollution in Africa. Journal of Geophysical Research: Atmospheres.
2019:124(7):4104-20.

Bennion, P., Hubbard, R. O’Hara, S. , Wiggs, G. , Wegerdt, J. , Lewis S. and Small, 12007. The
impact of airborne dust on respiratory health in children living in the Aral Sea region. Int. J.
Epidemiol 5: 1103-111.

Brignole D, Drava G, Minganti V, Giordani P, Samson R, Vieira J, et al. Chemical and magnetic
analyses on tree bark as an effective tool forbiomonitorin g: A case study in Lisbon (Portugal).
Chemosphere. 2018:195:508.

Charlesworth, S., et al., A comparative study of heavy metal concentration and distribution in
deposited street dusts in a large and a small urban area: Birmingham and Coventry, West Midlands,
UK. Environment International, 2003. 29(5): p. 563-573.

Charney, C. G. 1975. Dynainics of deserts and drought in the Sahel. Q. J. R. Meteorol. Soc. 101: 193-
202.

Chen, H., X. Lu, and L.Y. Li, Spatial distribution and risk assessment of metals in dust based on
samples from nursery and primary schools of Xi‘an, China. Atmospheric Environment, 2014. 88: p.
172-182.

Diaz, R. and E.R. Dominguez, Health risk by inhalation of PM 2.5 in the metropolitan zone of the City
of Mexico. Ecotoxicology and environmental safety, 2009. 72(3): p. 866-871.

Draxler, R. R., Gillette, D. A., Kirkpatrick J. S. and Heller, J. 2001. Estimating PM10 concentration
from dust storm in lIraq, Kuwait, and Saudi Arabia. Atmos. Environ. 35: 4315-4330.

Engelstaedter, S., Tegan, I. and Washington, R. 2006. North African dust emissions dust and transport.
Earth Sci. Rev. 79: 73-100.

Fallah Zazuli M, Vafaeinezhad A, Kheirkhah Zarkesh MM, Ahmadi Dehka F. Source routing of dust
haze phenomenon in the west and southwest of Iran and its synoptic analysis by using remote
sensing and GIS. Journal of RS and GIS for Natural Resources. 2014, 5(4):61-78.

Figueroa, D.A., C.J. Rodriguez-Sierra, and B.D. Jiménez-Velez, Concentrations of Ni and V, other
heavy metals, arsenic, elemental and organic carbon in atmospheric fine particles (PM2. 5) from
Puerto Rico. Toxicology and industrial health, 2006. 22(2): p. 87-99.

Goudarzi G, Shirmardi M, Naimabadi A, Ghadiri A, Sajedifar J. Chemical and organic characteristics
of PM2. 5 particles and their in-vitro cytotoxic effects on lung cells: The Middle East dust storms
in Ahvaz, Iran. Science of the Total Environment. 2019:655:434- 45.

Hatami-Manesh M, Mortazavi S, Solgi E, Mohtadi A. Assessing the capacity of trees and shrubs
species to accumulate of particulate matter (PM10, PM2.5 and PMO0.2). Iranian Journal of Health
and Environment. 2019:12(1):1-16

Hieu, N.T. and B.-K. Lee, Characteristics of particulate matter and metals in the ambient air from a
residential area in the largest industrial city in Korea. Atmospheric Research, 2010. 98(2): p. 526-
537.

Lenes, J. M., Darrow, B. A., Walsh, J. J., Prospero, J. M., R., He, R., Weisberg, H., Vargo, G. A.
and Heil, C. A. 2008. Saharan dust and phosphatic fidelity: A three dimensional
biogeochemical model of Trichodesmium as a nutri ent source for red tides on the west
Florida shelf. Cont. Shelf Res. 28: 1091-1115.

Luo, L., Ma, Y., Zhang, S., Wei, D. and Zhu, Y. 2009. An inventory of trace element inputs to
agricultural soils in China. J. Environ. Manage. 90: 2524-2530.

Mobasheri, A.; Kalamegam, G.; Musumeci, G.; & M. E. Batt, 2014. Chondrocyte and mesenchymal
stem cell-based therapies for cartilage repair in osteoarthritis and related orthopaedic conditions,
Maturitas 78, 188-198. doi: 10.1016/j.maturitas.2014.04.017.

Nadafi K, Nabizadeh N, Soltanianzadeh Z, Ehrampoush M. Evaluation of dustfall in the air of Yazd.
2006.

Ramanathan, V., & P. J. Crutzen., (2003). New directions: Atmospheric brown clouds. Atmosphere
Environment. 37, 4033-4035.



V&V OISt g S gaBi ) 98 | ..y o il (530 JLE 9 3,5 40 392 90 (puKiew OIS CLLE i)y

Saeedi, M., Li, L. Y. and Salmanzadeh, M. 2012. Heavy metals and polycyclic aromatic
hydrocarbons: pollution and ecological risk assessment in street dust of Tehran. J. Hazardous
Mater. 227: 9-17.

Sing, D. and Sing, C. F. 2010. Impact of direct soil exposures from airborne dust and geophagy on
human health. Int. J. Environ. Res. Public Health 7: 1205-1223.

Soltani, N., Keshavarzi, Moore, Tavakol Lahijanzadeh, A. R. and Jaafarzadeh, N. 2015. Ecological
and human health hazards of heavy metals and polycyclic aromatic hydrocarbons (PAHS) in
road dust of Isfahan metropolis. Iran. Sci. Total Environ 505:712-723.

Song C, He J, Wu L, Jin T, Chen X, Li R, et al. Health burden attributable to ambient PM2. 5 in
China. Environmental pollution. 2017:223:575-86.

Tao, M.; Li, R.; Wang, L.; Lan, F.; Wang, Z.; Tao, J.; & L. Chen, 2020. A critical view of long-term
AVHRR aerosol data record in China: Retrieval frequency and heavy pollution, Journal of
Atmospheric Environment, 223, 117246.

Voogt, J. A., & Oke, T. R. (2003). Thermal remote sensing of urban climates. Remote sensing of
environment, 86 (3): 370-384.

Wei, X., et al., Pollution characteristics and health risk assessment of heavy metals in street dusts from
different functional areas in Beijing, China. Ecotoxicology and environmental safety, 2015. 112: p.
186-192.

World Air Quality, 2021 https://www.igair.com/iran/east-azerbaijan/tabriz.


https://www.iqair.com/iran/east-azerbaijan/tabriz

