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Abstract Review History
Introduction: There are several sources for the production of these particles that the most Received: Aug 10, 2025
important of them is incomplete combustion of hydrocarbon compounds which come from  Reyised: Sep 30, 2025
anthropogenic sources, and Dust Storm, and Wildfires in natural sources. In global scale, Natural Accepted: Dec 10. 2025
dust contribution into the atmosphere is mostly from arid and semiarid regions. In the Middle pted: ’

East that has a large area of the dry belt, the main sources of particles, are dust storms. Thick dust Keywords

that comes over Iran from western and southwestern neighboring countries passes through the Haze

southern, western and central of Iran and even Tehran. Haze and dust storms in recent years  ajr quality management

cause to poor air quality conditions in many cities, especially in large cities like Tehran and

Ahvaz. According to our investigations, Zabol and Ahvaz are the most polluted major cities in o

the Iran in terms of particulate matters. Satellite images
Methods: There are many factors that play a role in the management of haze phenomenon Wind erosion control

such as monitoring and analyzing observation stations, satellite images and numerical

simulations. Monitoring and measurement haze in Iran is still relies on the use of air quality

urban monitoring stations. These stations are strongly influenced by particle emissions from

transport and industrial processes and only if there is on line monitoring in urban area the dust

effects on environment can be assessed. Then application of satellite images has been discussed.

MODIS images have many applications in the study of climate issues. MODIS received data

from the TERRA and AQUA satellites, these images give the optical depth of aerosols. Also, by

using MODIS natural color images start and moving of dust storms are visible. In this study we

used EUMETSAT images, which provide monitoring dust storms on earth. These satellites help

meteorologist and environmental experts to determine dust trajectories and sources. Next, we

used numerical models including SKIRON, AEMET and HYSPLIT for dust storms management.

Models enables accurate simulation of motion of dust, the main wind direction, changes in

boundary layer height and show how moving dust. After that we applied HYSPLIT (HYbrid

Single-Particle Lagrangian Integrated Trajectory). HYSPLIT model is a complete system for

computing simple air parcel trajectories to complex dispersion and deposition simulations. At last

wind erosion control strategies described. Some of the strategies for controlling wind erosion and

dust emissions are reducing wind speed at ground level to be less than the emission threshold

velocity and factors such as moisture and integrity of the Earth's tectonic.
Results And Conclusion: Undoubtedly haze and its harmful effect is one of the dramatic

environmental problems especially in arid region including our country. According to the health

organization, four-city in Iran are highly polluted cities in the world in terms of particulate

matter, this represents a very critical situation in the country. In this paper, Tools used in air

quality management are monitoring stations, satellite imagery and numerical models discussed.

These tools used to predict how and where the dust initiate and spread. the methods of controlling

wind erosion and dust emission was assigned to work in a fundamental way to avoid the haze

problems. At the end, the main approaches to control wind erosion and dust emissions such as the

proper use of land, control soil moisture, vegetation or artificial barriers downwind (wind break)

described.

Modeling

* Corresponding Author Email: f.borhani@modares.ac.ir - ORCID: 0000-0003-2686-6702

Copyright © 2026, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial
BY NC

4.0 International License (https://creativecommons.org/licenses/by-nc/4.0) which permits Share (copy and redistribute the material in any
medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.

7


https://doi.org/10.48311/mcej.2025.99187.0
mailto:f.borhani@modares.ac.ir
https://orcid.org/0000-0003-2686-6702
https://creativecommons.org/licenses/by-nc/4.0

UPI3e Ulres (e (sele dlxo

Yo BV Olio - VF8 Jlo D ol Y§ 093
DOI: 10.48311/mcej.2025.99187.0

.
]
Ul

‘;:iﬁ.)w ‘S\AJKA‘) 43‘J|judijl>*'g}é?ﬁ':b|ﬁ|Jb ub;ﬁ)
TS e el Lo e

‘JUS:;{.S‘S}JJJJ ‘S}ﬁ]:: o@b ‘L}JL"'J\ r)l&a.)&ﬁ.'vb Q}}j‘&@wa‘};cﬂbd 6}753 A

‘-"J‘.’.\ LQ‘J.G_? cw‘).)w CA:.)J: al.<..':.jb s .12.?:/: 9 g_}‘ja.ﬁ JMW em\} s ) .b.:m L;.NW °}J§ L)Libl:..ﬂ‘ Y

615" “’.,".".)u oS>

AAEAZENATAR Ca.%li)b ;b)_ﬂ‘}g_.:ul_:gf)ﬁ LSL“J'G—‘:“ ‘dﬁ_JéLmo:;ijs CLL«J 4.:))“5.: M)}éj@&%w&f"ﬁjb

VEOEAANG 5L SLOblas 5 Lol G2 G K @ a5 L oS IS ol 03 8 1oy (6 2 3503 ol sadle s Sl

bS5
O 50 O3ty e e LoDl 68 313 Sy s S35 i (S 4 a5 L3l e O] e
g8 CotS o ple - _ . _ -
PR A 03,5 apalg 5 LSSl 5 Solatm 3 pte LSR5 53 et sl S = S3BT ol
Solwdas

STOUT aenl 5 53l 53,8 gla0lsh Ll 5 55 Mo o) a0 Ml e ol 53 3L 550wl e G b

Sloslsale slad s 5l ciS e laslpl 5 s Sy G el 0l 43515 5 s 3o 5 (Glailaie Sy o
@b e B d s s LlS) esde giled e s (BUMETSAT 5 MODIS) (slojisale nslas il das S5 6ol 2 €5 5es 5 5L
5l il 08 i las Sos, L 55 5 C5S S15 o 5, 50 (SKIRON s HYSPLIT (gls o
sl 5 wgan by A hdp Ll (Sl b B e Sl s eslitud O mmen Sle 538 LEx

s ol (u.{.;.:l.') 3L s c’\y

Cr e 3148 31 3y D3l g sl e s
@uj\ﬁ;j)%ﬁ&%sjUAULB\J_}‘QQ\}S&LAQT
5 (Dust Storms) ;L& 53,5 laolish 5 ol ol il
2] 5,5 o5l b mba s (Wildfires) s (S (55 55T
Soi Ghls Sl L 538 sdes g Sl lide o
S o lal O e wilae 55 Kpd e lea 505 St ans
=l s 538 Ol st wy a8 s 0 Sl ol cole
[3] dzes Jle 535 ladlsh (ol 3 b Slaxl Lol

PPRVI
3 ) (gles 1S 4 sazee s lan 53 Glae Sl IS b w
Sl ol 5l ol 53 OF Glaas sazs 3 45 355 oo auiS
J;_..Sb'-;o:ﬁ‘u‘kgla)': CJLx.iLd c)L:..O UL:.'O‘}JJfLJJJ .Ju')‘:
4&\444.:.“4 .L;&)\}\ﬁ)J&MQ\)SQJ‘yB)JL}KM
Sslize La O S5 Sl 5 avdin (im0 bg o ol s

1] el

0000-0003-2686-6702 :ORCID - f.borhani@modares.ac.ir :J st sdivs 5 asLLI, *

Creative  MoJloys some o5 9 0ad piiia T (s jiws gy allia ol (TMU Press) Guyse o5 olKisls wlhlisl ¥-Ys © culyoS
ol Lilgsse Lo Game ol Lwlwl s (hitps://creativecommons.org/licenses/by-nc/4.0) 5,1 ,1,5 Commons Attribution-NonCommercial 4.0 BY NC
38 o lawl 6)[26,:.& Suolie L5|)-.’ ()T)"o.);;b |, 0 a9 rela @TL)& 4 dwles 6)@)\:9&.{‘)15 B QTL{B .xﬁafw)&T)lagj&.a)la A@f‘_;h}lw)g;_aﬂé)h)_\ 1, e

A


https://doi.org/10.48311/mcej.2025.99187.0
mailto:f.borhani@modares.ac.ir
https://orcid.org/0000-0003-2686-6702
https://creativecommons.org/licenses/by-nc/4.0

VE 8 Jlus B oleis Y§ 0,95

o3 Ulyes (pwdige ool alone

SLaslSaly 5 55 0 w5 5l (5 s (OS5 38 lalsh
(S o3l 5 il Sl eslinal b oLe 538 e 5 S e
= 0l 5o dl e ol S sladie 5 eyl sale 5 sla
03 el ok S5 (635050 (6oL lu B S lahs O el
sladis s EUMETSAT MODIS ;5L 5l 5, iy anlllae
ode oslitol JLE 55,5 sy sl SKIRON 5 HYSPLIT

NG

e slaas) a5 oY
(Ol 31 3l e 55,8 Jlasl 5 ool ile b sl o
Wl 1) ol S& s Sbapiam 5 adlis oLl 3 aie)

C,.w\ ol ‘U}‘JJ',’. (}ﬂ‘j& w\ Jw)fcu:ub\): JMS&

bl Ao Jol o ==Y

b 0T 05,8 1o by O3 a5 glasbess, slaas!
Glacis by gy adm 4 b O Jox 5 S w5l
Ladilbing, i) glibios, sl ool jie 5
5 S slaasls dacos )T A Ssy5 5 ad gaol -
)Jj_fc.,;ﬂﬁdilahﬁ);(&;i.@.} Glaes S 5 LasGl by e
S el Ol 5150 LaaSSl by see . Conl 5 5gde (A55LE
O 2Vl oo 65 i o oS85 055wl o T Rl b
o Sl Jold poly Caad 5 Sy Slgey bl b
ol Szl SO (U S) 2 058 .o
DU il e sl 3y ol sla Ko g, Julis oS
el odd DU i ez S L LE 55 8 Gt.a O els
53550 et s 035 By S Sl oS
| s il glme s S 6y 53 Ol bl op 32
Sanb bt o a8 and) Svp alsa 0L S s
LS e O GBI 5L sl G me L L 5 4, YU O
L oishy GOL L s edd oS me wney OF dga (gamm o5, VL
5003 o b S il e al oS 1 (B 5 s e s
A e s el 0L s oS1S Sl ol 4 ) S8 s
RGS k_‘.ﬁjj.!.«dvbl{ tﬁqdﬁygﬁ}j¢ﬁdlﬁ jeges
o et aw ks AT ol o3l SRl B L bl s
171 <!

2 Foehn wind

Ol o s 5 o p glaosisS Sl Lale Le 558
LS r o Ol GF 5 o s bl 5,8 e L
30kE 538 58y s 0 58S Bid Ghle = 5 Ol @ s
st Con sy o Lol o Jl i b s e S,
OIS o5z 5 555 Sl e Sl (ol 53 |5n oS
o) shlens Ll oS gl 58 w0l Sleal 5 Ol O ole el
A e |y a g

ol (65 ol o at L 53 S dats bl
WS sl ALS ik daails ol (St b elan
305 =0 s e slagik 5 i 5 SLx S
JUasl gl hg, S o JLE 53 5 A 5 el (s S0k >
b e i s SLSU e Ol Gl ol g 4 Ol 3
[4,5]

b M5 9k Gl sy ST le 58 65
il atws a4 LE 558 S 5 s Ol 86 bl
s 52,5 Ol 55 S 0lsb Jali (5w o8 S e sy
Job slie 5le 555 06 b s Glae JLS 558 5 055
035 Jom Vb 8 glasb s 0 ) 02 55l 535 g2 5
Sl 53,5 das JalS hs d= Bl s Ol Sl S
b gie A LS 55,5 Glaoiy w53 s Bl ledis
35 s bl 3L LTl gk alewy 4 ety cpl Sl e
53,500 3 aS cd ous Blu= b gloi s Glas Slé 555
6] Koo Glao iy 5 ip 3 o 3 20 0L

S b Lo sES 53 o5 san 5 Oler 5 JLE 558 e o
O 534S il o plowil S5 Sladllae 1S T 5 Wbl Ll
R EPPUITCAT ER I PRI SR PIIUIP P I%
Jdos 5oL 50,8 laolish as, e ble s il
Sesta ol L (5058 5 aled) S 55,5 sla S5
o 50 Sl e 5 Sl b pslal (sade (g3l
Sy ol 530S Slides Ol gl 5 [3, 6] ol ex g i 55 5e
b leslial L Lapl el &S a6 § &y p0 Sl 555
sols 53,8 AV 5 s Lo 4 TOMS' ile (sle )l sale
oS SOl e 5l el s sl b Lol

BET J_Abf» wﬂ)fj_‘pb-é_:j}d's_‘)u\_h ol 0l ol

! Total Ozone Mapping Spectrometer



S 0350 (selol Lo e

i tke 5,Sal, &1 5 Loty Julows 0l 3 13,550

35 5 amle D3 03 S il sl 6B e 4 s sl
S o 31 5L

Tl 3 03,8 0S|y 6l 88 b ea b Suidl e
Y

Szl 55 b a8l |18 5 Joem sl 555 slask @
SYsb
SOl b o iSUI 5 (s pr gt o5 O ax 5 G 5

Lol 53 sl oslize SalS Ol ilisien Bl s glé 558

s ge slask -\ -Y-Y
GLalish Ll (30 cyor 5 bul o2 i 3T Jled
Nolasla g e A5 e se Lol Jan i L) (558 55 S
ol g 53 5 i\;,@;d&ﬁgw@p)
sbadlen 5l e 53 Tl sl 5 U 3T Jles 3 (33500
La 31 Jlems 53 ook 55l (81 s Lol g3 ol gm0
Slosss 5o aS el latusy 5 ol amse slaslh & s
23 Gt a3 Y0 5 515 5o Jld 4z a ¥ gble s L
33,5 0Lk (go)lsms 5l (g i (V) JSKS L5se Sn S)
Fa5 slaele o dlad sl bl 8 53 ol osls OLES 1 Le
RIS VIV IR DUV DS PR PRSI W S
Ol 0 5 aed 5 S sS Bl 5o,y 2 ke 535 OLyb

s

Ol g s T iy VU 5 Jled b oS Ks
AS e g ) LE 538 51 ool Sl alie 3,08
S Ol bl 5 o e Jled (o S ) 5l S
S e ol Sl 30 ol 55 S ol S
Ver sl e YO BV gl S Sles 5 8 5l lesl o
el D353 9 S e S s sl gk Yoo G
e o Ml B A3 s ol
Sty (St 5 Lais o —Y-Y-Y

e 02 ol 53,5 Lk sbul o el e

S i 53 ols 555 Gbadlish iy sk e S5

! Harmattan
2 Shamal

3ok Sl s e sl 5 il lae S (Lol Lelse J1Y ISS

[8] 5ol 5 3,5 slacti b sl
Fig. 1. Effect of geographical factors, high mountains, and Foehn
winds in creating dust storms through wind erosion
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Fig. 2. Image of a dust storm in the Sahara Desert showing a dust
wall
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Fig. 10. EUMETSAT satellite image showing a large dust plume
over eastern Africa and the Middle East [21]
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Fig. 8. Example of a dust monitoring pilot station in China using
vertical dust samplers and sensors [17]
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Fig. 12. Simulation of PMio emission and dispersion using
HYSPLIT on June 23, 2010 [26]
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Fig. 14. AEMET model output showing surface dust
concentration forecast for July 25, 2025.
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Fig. 15. Establishing vegetation cover for wind erosion control.
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Fig. 16. Use of oil-based mulch for creating artificial protective
cover
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Fig. 17. Use of polymer-based mulch as an artificial cover for
wind erosion control.
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Fig. 18. Example of an artificial windbreak barrier [17]
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