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Extended Abstract

Introduction

The crisis of climate change, and especially dust phenomenon, has become more apparent in the
last decade as it now involves all aspects of the society, especially farmers and villagers. The growing
number of natural disasters has sounded the alarm for the agricultural community in Kermanshah
province. In this province, most people are working through agriculture and the slightest change in the
climate can have an immediate impact on the agricultural sector, thus leading to bigger problems such
as immigration, and the country's lack of independence in meeting food needs and resolving social,
economic, cultural, or even political issues. Accordingly, dust management and planning for it can be
effective when we identify and classify the areas affected by dust based on the intensity and
concentration of fine dust particles.

Dust phenomenon has imposed a lot of costs on the agricultural, economic, and health products of
people living along the Zagros Mountain Range in recent years. Zoning of the affected areas can be a
tool for planners to deal with priorities, determine an optimal land use, and provide warning systems
and protection, etc. in arid and semi-arid regions, especially in the involved cities.

Although the issue of dust is an almost uncontrollable phenomenon, it is at least possible to know
the time table and circulatory patterns, based on which infiltration of particulate matters from the
regions occurs. The related infrastructure is ready to deal with this phenomenon. Therefore, it is
necessary to identify the areas that suffer from the most damage caused by fine dust and effectively
contribute to the reduction of its destructive outcomes.

Methodology

In this research, quantitative, applied, and descriptive-analytical approaches were taken in terms of
paradigm, objective, and data collection, respectively. To conduct this study, 14 synoptic,
complementary synoptic, and meteorological stations working through the complete and longest
statistical period were selected during a common statistical period of 16 years (2002-2018). At the
meteorological stations, two-digit codes were utilized to report on the atmospheric phenomena like
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precipitation type, including precipitation with thunderstorms and snowstorms, as well as the amounts
of dust or sand. These codes started from 00 and continued up to 99, each of which represented an
atmospheric phenomenon. Code 06 was for dust phenomenon. The frequency of this code was
different from those of the other codes when filtered in Excel software, after which its annual
frequency reported in each of the selected stations during the 16-year statistical period was calculated
by SPSS software. In the final stage, zoning patterns were formed and the information layers were
analyzed in the ArcGIS software environment.

Results and discussion

Based on the annual frequency of airborne dust storms, dust pollution in the cities of Kermanshah
province fell into 3 categories: very severe, severe, and moderate. The cities of Sarpol-e-zahab, Qasr-
e-Shirin, Paveh, Gilan-e-gharb, and Thalas-e-Babajani fell in the category of very severe frequency;
Kermanshah, Javanroud, Ravansar, Dalahou, and Islamabad cities had a severe frequency; and
Sahneh, Kangavar, Songor, and Harsin cities were categorized as having a moderate frequency. There
was almost a big difference between the first category and the second and third one in terms of
frequency of dust days. The reason was that the first group of stations were located in the vicinity of
Irag, Saudi Arabia, Syria, Jordan, and Kuwait, which were the sources of dust spread over the western
regions of Kermanshah province. Also, the drought and lack of vegetation in these regions leading to
the separation of soil particles were known as the aggravating factors contributing to the occurrence of
more dust days in this group. However, the stations in the second and third districts had fewer dusty
days due to being far from the mentioned dust centers.

Conclusion

The agricultural sector is one of the most important economic sectors in all developing countries,
which, in addition to creating jobs for people, is responsible for producing the food needed by the
members of the society. Agricultural activities can lead to independence in other aspects. Apart from
all the benefits of agricultural activities for a country, it is important to consider what happens if a
factor has a negative impact on them. Unfortunately, we have witnessed dust occurrence in the
country, especially in the western and southwestern regions in the last decade. The effects of dust on
agriculture can be a threat to the health of producers and consumers, as well as the environment and
natural resources. On the other hand, most people make a living from agriculture and animal
husbandry in Iran, particularly in the study area. Therefore, long-term dust would destroy people’s
productive resources in the study regions and thus reduce food production and independence. In this
research, we sought to conduct zoning of the areas affected by dust phenomenon in Kermanshah
Province. This way, we could identify areas undergoing the most damage from dust. Eradicating the
causes and factors leading to severe damages triggered by dust phenomenon can be the basis for
policy-makers and developers of appropriate programs to prevent natural and priority crises and deal
with them in strategic decision-making and planning. The results revealed that the cities in the western
and eastern regions of Kermanshah province had the highest and lowest frequencies of dust occurrence
during the last 16 years, respectively.
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Figure 1. Average of rainfall in Kermanshah province in the last 16 years
(Kermanshah Meteorological Department, 2018)
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Figure 6. Dust production areas in the Middle East
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Figure 8. Dust production areas in the Zagros

BE a)lq.).) J\_w).)\" ‘J;S@gy)@;ﬂéikjijk M)JT’~ g.}y}y Jbﬁ‘c;ﬂ)b)\.?.&«j ajféJg.\i«SL;,b)
SBT3 0 e 5 3L il e ol ane 51 (g reshSEr s Yol b ol e L 55,8 glaoiy BT (¥4



14 01,88 5 (sloson L ydaes oLl S Blewl 3 s S5, 51 Sl sblu gunag

Sopler) 358 Gl pbe gt 5 B 5 Lo ixo (5305l glaaie 5 Ol 2 Sl 5 s o llasls
el 03 Ol s S50y O e BT 5 ol walsl s (Ebadat, 2010: 908 A 1 ¥ar o, Kas

s S5, LT

o 55 5l i Ol o 5 93555 Sbasle il dlew 5 s Sl 53 Ol 4 eddaly slas S5
se Lol gladaly 35 3 opl bl seud (6508 Sl e lakes 5 1208 (580 L s O Sl oS ol
3 @Bl SlB b S 5 ) 3 L p 5l il ey i Bl S 5l 935,55 glaoLE Al 1
i Bl e iU Sl oo slaske ol e D3 S SSU e Sl 5 3005 (6 nie (ST L0 5 15a s
3 05 st slpe a0l alinlie lacia Ko Oliss 53 s, Slardla Sl el dslizal e
300 53 OF 5 3U slasslom S50 5 (oS D] slonl Eely 15 3 35 50y D3l (60551 4051,
JUast 1 ol sty 51 ool (St 54 o e a5 ditens o)y )3 Jaih Lajle pl 4yl LS 6355 o
) IS e Jata | s 53 5 se szﬂ slge omlhas 5 Lyls ool Sk Sud8 ey O3 s s
S S e ble JLe 55 S i Oles L3 (010 WA LI 5 oLl ) DT Slgins!
b SB Al e GR35 Ol 8 Sl s e o DI SRS 5508 e 2 Y o o
APV AYA ¢ B16) ol (A3 0 51 2a8) oS ey 5 (o3 00 Jﬁ)&;l@;)tﬂ.&j;ﬁ@m

Shlest s 5o Sl 5 i 3T bl Glas 525 ale 5 O1al 53 JLe 535 5 anle a0l b
S s Sy Sl a0 SLS ol wlilas (5 28 dals (Lin, 2002 77) cosl ol Ol 3 S 5 Jbe
(EY VAL Gl5gde) sl pgo o 5 (SsSn Gble 5 (55,58 Lol ek sa Okl LSSl S 05k

W Gl glasle 535 50l SSUSS e gladaly 5 o e JUT oot VT 51 (S5 dulieay S 3 JLé 55 S
DalS e bt cpl el e3ls SRS Aoy 00 3l iy e A5 5038 anlpe S LIy W IS g
ol S0 et cpl JLS ol 038 55l Olla,y 505 4 ol Jby sl Ve el Jus (ST W) 5
Sy bk 5dy Aoy Ve G0 ‘x;ﬁﬁjag};@ujxsjl Bl by 2580 Eolh 45 (83 o)
b s 5 S 53,5 @ an T (sl 4yl r—L-" aml el 03,8 5,05 Ol 55 4 9ok ol
O3 Sl gl OLl3) 505 &5 55 Oled o5 gl 50 (6,00 Ko Ll dl cnl L tas oo 2alS oy
(0 YA () ol SL (slsa (sl dilane

55 SLs s aale glaobssh i ol b 5 Gle s Lobls 3 28 55L,5 Al —Faraji & Fadahi (2001)
03 o Ciomn 5 it slasl (O mla (55 anle 5 St Glallsh Ll s Lol s S adllae 5 fass Bl
3l 5Lkl gt

and pla b gmo 5 giusleS glac s dacsla 5 4 0B b ol )l ) 4 5> Narayan (2003)
e 5 (S dos b Salo) il 2alS Slssls e 5 Slislo oa T Ul 0lgb 1 5 45 s



Veor Sls) o)l AL als XY Jlo ( Jaes (535 540k 5 g LS 2 \Ye

(SIS b Asl )3 o guant G eme  bly oty Ll W 5 pimas (0l 0l el 55 (g S
Llasl ialS Kew o a8l e oloy 5 3100 e

SdaolS S 3 (gladin b o 5 dalys e elal OIS slasil | b 5Lk 56 Noy (2006)
35 A5 e Rl e L i b sy ol a5 el 4B S it 5 03 S s
AL albans 5 gla, 5S4 Sl ann 5 J s Gla) a8 wlie s Sl L Ol n SC s 4 e
L o ezl 803 g

Achudume & (2009) .c—ul Cilzs slaglen 5 LOLS SK5 » le 53,5 clobsb s U
sl laslag s el JLe 53,8 45 K5 S Olge @ g G jlames i La0L b BT ) 2 s Oladipo
Sadie ol Soll omen 5 ool s (S5 (5501 5 ol oS

ol e DL 55848 des 5 e (2O 5 DL 52 8 8 Olse Lo Aalles s Delpisheh 2010)
VG e s Sy Olge 5 ms o 5 L 535 So il o w usss S e Jla 000 aldle 5 Clsa S5
Ay oS S5l S s bk ys il bl as EalS g das e A1l s s

o sn en ST al s Ol ed poeldl SUlus o len Sodl 56 w53 YA OIS 5 opds,
Sy SUT 5 0058 e 15 el e Sl 53 Ol s 5 35 0 LS g 5 e OSL, et SialS
g h g P 9 03 g

Lol s 53 05,8 Ultag, ol aS gl el 6 p 0 3 Ol cpndd ooy 2 53 (¥4 0L Ken 5 (5, 5l
SULL fals as S e Ol e ((j‘ﬁ‘é;@_&cklalébjy adlas ¢ oo i JAe LB 3 5l 55 S sy sl
33,5 8000 5o Mo 5l oVl SaaSlas 5 laladS a3 mlil S s Sler b S (bl 53 2L
s 5 S Sl b sl s wilate (S s sl (288 5 G0 5 s Olee Gl ikiies gl s (L2
el ool OF oy 58 aher 31 O kS (sls oyl 2alS w3 55 45 S o dmtes JLE 55 5 sy

sl s Lo a el 1 5l 53,8 51 3l slaceal (0Y40) (6 ins 5 (IT4) OLLSes 5 J s,
Al oo Jig e 5 e ladely 5 s o yu8 S daplas L

Sl 3 g 5 IS Sl 5 S s sy SLOLS DET [2als g (’K O 3 g g0 Lumdy 4 a5 L
S8 dyn] Olpe a4y 5 93131 4 45 ol bl Gla iyl ey camalr sl rlace 5 0dds
oo e 3 bl Aallas 5y ol 5 egls 5,8 LS s plocanl bl 5 Jjls 13 dble ax 55 el
oblu sol Bloslis Las gysbasoadan S b 5wy gladsl 5 5l oo Wlg o anb O bl
Sl 35 35 50 el 20 B 5,5 oS avey opl 53 OIS ol 5 01325000 1 4 0155 o0 ]
Syl a5 L S il e 8y nl JLOLS LET L 5 L, S 4 pdyeand Gble 313 51 colas
D g b dallan il bl 5ol plalid 5 s S5 Ghi s 5 Gble sduaig Ee))0 055U
gl sl 5 bl ol ol 51 G teen Las S5 51 ke bl (sunag Jlisar [rassy onl 53 il 43 S



1Y Ol)Ken 5 slojen Lo ydkemms oLl S Olil 55 Was S, 51 Sle gble gy

o5 el B,

Sl o 5 daesls (g5l 8 Bloday 5 (63,0 (e a5l 5 AS (s S g 5l hasn IS 2S5,
Olaslos 3l edddtl JLal o 3 51 oy codtbaallae Gleallons] ol glataa fagsy cpl plnil sl o
RS Gl s Bl 5 eSS St g (S g el g olKas V6 sl oliile S Ol wlidl s
Cordge & S U Sl YAV BYAY Wl S zie (bl 6555 SO sl bl 3553 0 5 SV 5b
s e 0L | gl Slasein ¥ Jgder 5 sddandlas glealSansl Lol i

VYAV B AYAY) (g5bel 5,95 Jsb 53 eddandlas lgalonyl SusT, a2k 4 K
Figure 9. Dust production areas in the Zagros
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Table 2. Details of stations studied during the statistical period (2002 to 2018
oKyl us ool g 5 oKy et s,
£+v10 Sty s Sarpol-E-Zahab cled )
gy S g Kermanshah olile S v
an Sy g Ravansar 3las ¥
LEVAL) eSS Sy e Songor A ¢
4q8Y0 eSS Sty e Qasreshirin N 0
44£YA eSS Sy e Tazehabad Sl O 1
£4VVa Sty Eslamabad-E-Gharb <& sblpsl v
a4g0t eSS Sy s Gilanegharb CAOAS A
£4VV) eSS Sy Kangavar &S A
44£r eSS Sy s Harsin e A B
AN oSS S Javanrud 2550 W
VAAY R Paveh o5l WY
VASAY ol Sahneh Koo v
VA i3l Kerend gharb A LS ‘¢




Veor Ol £ ojled AL ‘}a_’lﬁ,gf"' Jbg&@dﬁ)uuﬂjglk \YY

Sl SusL ot Lile (oo slroity Ol s Sl 5 s (S Gl g eeldler L&l s
LS ol s e ool 0By 55 GadS 51y SYS L a L S 558 (G s e, 06k L LS, Ll s
AS s 53 5 5le 55,5 Gl s e OLES 1) (6l el SO S a5 Al o alal Q) B 5 g5 5 (40) 5
)13 35

5 ) () I () () ((-8) (V) o(+0) oS S 5 5,8 (slnodis s < b o slaS il
«(Yo)

(VA 5l 555 s 4 by e sbbs o

g:,.«u‘ OMQLJ JSJA QWV d}.«\})b

Table 3. Dust storm codes
p oo s
@5 Jola Gl (SKan D3l 558 e bl 1y 55 Glas 5 el 13 35 g A3 oS Cnlpa S5 5 A le ,
A3l 5 Sl b L3 L SOy
el oy il Bl Snp b olKiin) 53 3L L oS 03 208 5 15a 55 Glae St 55 S O
Al ed Al e 4 0 BIbIL oKl s S i o Sbts Cele 3 S o batals p St 55 8 v
sy o) 355t 3 wa IS Csla 3 b axdls 5z 5 oK) 0 gl S Sy cele 3 a8 i L S 55,8 06 b )
RGN P
.(w\;ﬁmlsou)bam;lmﬁwuuk)&ig6\;’-)>J§.]a..~):.»l.iﬁmoujja )
(ol 03,85 (6t 0L o a2 I8 Colur (b) i b St 55 8 Lo gia b oS Qb T\
(ol o 035331 O gb odd p a8 ol b)) 3 b Sl 558 Jangie b e Ol sk Y
(ol ol a8 Obsb sl asdS el b)) i b St 55,8 s olsb \ng
Lol 05 S8 (6,5 Qlshb s sl cole b)) 05 L St 55 5 s 0lgh Y
el ol 03558l QU gb sy ardlS sl b)) (o L S 558 Ll 0k b Yo
(\YAY) 528 bl g Oleosle o

J})@bﬁﬂbd%ﬂ)\('“))b}ijg.x_{.)._{d.:.]afjav\sg;.w‘('-wgfpb- NLJQAJJAML;AJJ{JS
e Sl 31 ST 5 uS ol BUL Sl 3 e 5 0l i (Excel) oy )\J-é\rj' 05 038 7l
lilon lmesls oy i gai Ve ISCS 3 el el s 4 (SPSS) D3le s bl Solel 5593 &

RGOV PSS Wo aJ))T



\YY 01,88 5 (sloson L ydaes oLl S Blewl 3 s S5, 51 Sl sblu gunag

(VFAY G AYAY) Lwlidlgn slaoals ol & g0d S gy p N0 IS5
Figure 10. Investigation of a sample of meteorological data File (2002 to 2018)
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Table 4. number of dusty days in Kermanshah province in the last 16 years
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Figure 11. The sum of the number of dusty days in the cities of Kermanshah province in the last 16

years
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Figure 12. The average number of dusty days in the cities of Kermanshah province in the last 16
years
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Figure 13. Annual trend of the number of dusty days of the last 15 years in Kermanshah province
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Figure 14. The average annual trend of the number of dusty days in the last 15 years in Kermanshah
province
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Figure 15. Zoning of cities of Kermanshah province in the last 16 years
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1. Eucalyptus Microtheca

2. Eucalyptus camaldulensis
3. Acacia Salicina

4. Acacia Modesta
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