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Abstract

Background and objectives

Wind erosion and dust phenomenon are considered as one of the important processes of land
degradation and a serious challenge in Iran. This phenomenon occurs due to the interaction
between weather and terrestrial processes. The purpose of this research is to investigate and
analyze the trend of temporal and spatial changes in the number of dusty days in Iran and to
investigate the role of climate in its spread.

Methodology

In this research, after receiving hourly and daily statistics of dust events (through 148 synoptic
and climatology stations) and parameters of precipitation, evaporation, temperature as key
climatic elements (from 171 stations) in 22 provinces located in arid and semi-arid regions of
Iran, The spread of dust was investigated and the correlation between climate and dust was
determined. After calculating the number of dust days in Iran, the information was called in the
GIS environment and a map of the spatial changes of the parameter of the number of dust days in
the three decades of 1987-1996, 1997-2006, 2007-2016 was prepared. Inthe following, the spatial
analysis of this parameter and its expansion over three decades were investigated. Next, the
climate parameter that had the highest correlation with the number of dusty days was selectedand
after preparing a map of its spatial changes in the GIS software environment, the spatial
compatibility of the desired parameter with the expansion of the number of dusty days was
investigated. In the next step, after performing the homogeneity test on the dust occurrences, the
partial square regression model was used to determine the contribution of the three mentioned
climatic elements as independent variables and the number of dust days as a dependent variable.
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Results

The results showed that the number of dusty days and the area of its occurrence have increased
in Iran, so that in the last decade under study (2007-2016) compared to the previous two decades,
the dustiest event occurred in Iran. This increase has been more intense especially in the westem
and southwestern regions of the country, which were also affected by extra-local dust events.
These dust events have spread to the central regions of the country with greater frequency. The
homogeneity testin many provinces showed a common change point (year 2007-2008) in the
number of dusty days, which could be related to the beginning of severe droughts and climate
changes from this year in Iran. The study of climatic parameters (temperature, precipitation and
evaporation) on changes in the number of dust days in Iran showed that during recent years,
temperature had the highest significant correlation level (0.58) with the occurrence of dust. The
temperature gradient map in the last decade (2007-2016) compared to the previous decade (1997-
2006) also showedthe increasing trend of temperature, especially in the westernand southwestem
regions as well as the southeastern regions of Iran. Modeling the effect of climatic parameters of
temperature, precipitation and evaporation on the parameter of the number of dusty days showed
that the contribution of the studied climatic parameters to the occurrence of dusty days is about
33% and other effects can be related to things such as human factors or soil characteristics, type
of vegetation, solar radiation, etc.

Conclusion

In general, the results of examining the trend of changes in the number of dust days and climatic
indicators for nearly 3 decades indicate a significant increase in the number of dust days in most
parts of Iran and the conditions for this increase have been provided and if the trend of changing
these indicators in the coming years is according to the current trend, the risk of environmental
problems in the country can be expected to increase.

Keywords: Dust, climatic parameters, temperature gradient, partial least squares regression.
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Figure 1- Provinces and weather stations examined in this research
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Table 1-Different meteorological codes to express types of dust phenomena
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Figure 2- The average number of 15-year dust days from 2002 to 2016
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Table 3- The fit coefficients of the partial least squares regression model for the number of dusty days
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Table 4 - Standardized regression coefficients of the model

Source Value  Standard error t Pr>t| Lower bound (95%) Upperbound (95%)
Evaporartion 1.228 0.229 5.355 < 0.0001 0.778 1.677
Temprature 0.970 0.116 8.342 < 0.0001 0.742 1.198
precipitation 0.172 0.104 1.655 0.098 -0.032 0.375

Evaporartion*Temprature -1.485 0.244 -6.092 < 0.0001 -1.964 -1.007
Evaporartion*precipitation -0.095 0.113 -0.844 0.399 -0.317 0.126
Temprature*precipitation -0.158 0.153 -1.035 0.301 -0.457 0.141
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Figure 9- Diagram of climatic factors affecting the number of dusty days and the range of influence of these
factors

YVA ol 5 Ghavidel Rahimi «Y-\Y S
Sl 8 sbas, sbaesls Kan gpe5] catls il
CLM DY A=YV ladll o3b s Ldel aS sl gl
@) f—<-> o S ke S sl sl 5s 5saS
cl s calia ka3 sl ol el
= Jle plsiea s ol et gaplinl 5o &Y pou
0w ol PO plead s s s o)
53 Gl 3 ol e 5 ] aslen sl LT L slaolSey
S ool Gl Yeov JW 3l JLess I slagy, slaws

Ol Kp) 5 S8 (i a8 s adlls ol 5o

Sl bojs Jsb o e B L sl slags,
48 sl s adlas 31ty cal gl ok gl 5 2
2 dder el 5o JLess S Ll en by, slaw
il 30 sy (Yo VFVAAY) s 35w L Yo g
i ool 3l bl ol s 3T s s 5 ol arals
sShahsavani Sl b o idw cnl s ool 03
5 Zalghi «Y-\Y oS 5 Tavusi Y-\ Y o), \Sas



ora

e F 5 S Ol am s S Cel moly 8 S S
b ol e S K5 olis 5 ol A lpns0]
ity Je olsea 5,8 )1 b cow ol ol s
Shdr St Cl (Sae Wl pl5 5 S5 5 A
(oo ale GG Cilize sla olde 5o Wil e aS sl
s Ol Kgy gy 29 plelis Joe | glailate
WVl glos aile gy 2 3550 0550 Jsb o VL 5
S st bl il aztls ) 31 e g Sl
oz gl JSosba il oa g los Gl Bl g5 4 s
Bl sbeals s ¥ o4 Koy Ol Xy,
i f Ll el e oas asles samaple
3 bgasls ol oS Ks, &S Lo o wsls
soa] adle 5o sl G5 wips b san] sl
Wiz LB a8 s g‘a—’wv—-w OISz JJ‘—" ol 53
$Wsa, slawi Comdy ke ss 8 bl siledae . ol
sl Jeloe 4 s oS5 &2 Sl gl e 8
YY W o 255 ool sla el 5 s anals
L okess S lass, slaw anly e Ol eis 51 ao)s
= RV AR R W oy R PP R AR
Jed 3l 6K st ol oedle ops w8 S
s S Gl alS iy p8 S Sl s
sl bl 5 555, g8y ol Bz blo)) Wil
Cmor 3 VL aons Sy sl SIS 5l al
5 SoskaS s e 4 e B 4 pu8
Lb o ple b g5 4 25 by b sbao e
Sbol ple (22 5wl ass0 sla s 21
bl aals s sasla, ol 35y 5 )5 5 b
M5 ple plsiea s ben) (JleSas o Glloass
Sl gl s ames gladkl 5 e )\.,éy)f
acalie Lol § ous mals 5 cy i b,
salizal U Jo) o o 5 4855 8 e slgiig ool sl Jul e
Jelse J a8 500 s ool 2l 5 e s, 5
My gble S8 JaS8 5 el Wy s
05585 50 B 5 o8 sy, Sl eslimal L sLe e 3

Fooler ¥ooale o) ol 5 0 Slids als 4,5

6\‘5)}‘“5 ¢QL...~\C:£~)J JLS\...:. 69 &3;» \Jw\wﬁ
5 Gl ikt
VooV Jb ol gl b 5 ol gl 3 @ ms

3,90 gl r\.o;‘ ol 3l cwd o3y

shaws 2alS s g Sl s S 5, slaw 5o ralS sals
el (Saa oL Gl s gl 5o )L.-éﬁ%f B3]
Looisle 5 5l sn 8 J S aiw) 5o akie el J“’\"
Cophe (SIS Slap b ana s 3l el ol il 3
alS el sl ST sl e Slasl s wle 35>
(Y+\¥) oK 5 Asghari Podeh s |, cim Y
Sl Gabper olel  plgiol pliad s )l cailae
S A e 6)3%&5: Sledbl o sas 525 5 59 50
obess B oy wass ol Jole oSl el L
o e )3 6J§4)’\-.' pre 5 ol 5o et s Jlses
Lolial cul I ol o35 bas 5aS b iz O mlis
o B VR g AP C SR PR QR+ RN
andllae cpl 5o 552 4 S sasl g Le 0 S slass, slaw
s b (Sl el 5 1on ol el ¢ saze S
Ao S canss )‘-gfb 5 e ole vl
waw,.a Ch-w TS PP e Y ~\»..°J§ SO ailats
Saedidy 6‘-“«19*“}«’-‘ SoR «)\-ef-ﬁ; PRCRRe )\J@M
il Kbz ams 55 b ol i olal 3 5 L ¥l
5o 43S Sl e adl o 988 53 L e gume
2l s ol s szl 8l ) o s ALl culSs
Wie ol Sty ool Olidi ol 45 5l pler bl
s Abtahi & ol e @l dassl ol aims oyl ol
5 Gocic  «Y-vY oS
5 Zhaoy--v oS 5 Wang «¥-\Y Trajkovic
3385 6l Sl olad y 3 S oLl YoV ol S

Yarahmadi «v-\¥

SIS o deml was Gl el
IPC(Intergovernmental Panel on Climate Change)
Sl 31l Sls ae 2530 gy ol (Yo 5 Y1 0N)
1 TSIV R VPP e EH S P PR LN
aiy Jab b oglails 5 p 8 Job 53 odd edls i
s a ol s el casly Kol be iy s



w5 Sl Oleds Wy

of Climate Factors affecting it in Arid Regions Based
on the Ridge Regression Analysis (A Case Study:
Yazd City). Jwss. 24 () :145-
158. https://doi.org/10.47176/jwss.24.1.41171

Choubin, B., Sajedi Hosseini, F., Rahmati. O,
Mehdizadeh Youshanloei. M., Jalali. M., 2022.
Temporal and Spatial Variations of Dust Days in
Western Azarbaijan Province, Determination of The
Influencing Factors and Source of Events. Journal of
Desert Management, Vol. 10, No. 2, Summer, 2022,
pp 71-
86. https://doi.org/10.22034/JDMAL.2022.550729.
1378

Ghavidel Rahimi, Y., Farajzadeh, M. and Lashani Zand,
E., 2018. The temporal analysis of dust storms in
Khoramabad synoptic station. Applied researches in
Geographical Sciences, 18(51), 87-102.
https://doi.org/10.29252/jgs.18.51.87

Gocic, M. and Trajkovic, S., 2013. Analysis of changes
in meteorological variables using Mann-Kendall and
Sen’s slope estimator statistical tests in Serbia. Global
and planetary Change, 100, 172-182.
https://doi.org/10.1016/j.gloplacha.2012.10.014

Guan, Q., Sun, X,, Yang, J., Pan, B., Zhao S. and Wang,
L., 2017. Duststorms in northern China: long-term
spatiotemporal characteristics and climate controls.
Journal  of  Climate 30(17): 6683-6700.
https://doi.org/10.1175/JCLI-D-16-0795.1.

Halabian, A.H., Darand., 2012. Precipitation prediction
in Isfahan using networks artificial neural network,
Applied Research Journal of Geographical Sciences,
12(Y %) :47-63. (In Persian).

Helali, J., Asadi Eskoui, A. and Bazarafshan, c., 2012.
Zoning of the number of days associated with dust
phenomenon in the area of Iran using geographic
information ~ system technique, 3rd national
conference on wind erosion and dust storms, Yazd
University, Yazd, Iran.
https://doi.org/10.22059/ijswr.2023.355469.669454.

Khajeh, M., Kheyrandish, H. and Pishdad, H., 2015.
Review the phenomenon of dust and study of
effective winds on it (Case Study: Bandar Abbas
<Hormozgan province). Quarterly Journal of
Environmental Erosion Research, 4 (4) ,37-48.
20.1001.1.22517812.1393.4.4.2.7

Mahdavi, M., 2002. Applied Hydrology. Tehran
University Publications, first volume, 342 pages.

Mehrabi, S., Soltani, S., Jafari, R., 2015. Analyzing the
Relationship Between Dust Storm Occurrence and
Climatic  Parameters. Jwss, 19 (71) :69-81.
URL: http://jstnar.iut.ac.ir/article-1-2998-fa.html.

Motavallizadeh Naeini, M. and R. Modarres., 2022. Dust
Storm Frequency in Connection with Climatic
Change in the Arid Region of Iran. Journal of Water

oy

Z
L LQS -

2 S el Jalse ol e CJI’ 5 i )
Lol s (ol Lule ) ols,y sbaanle 5 Lies 8
sdd gl gl 0-09-09-127-961047  ojles lidos

5 LS Sliios dendo e 5 b oL alews

oolaiwls ygo 2ol

Abtahi, M., Seif, A. and Khosroshahi, M., 2014.
Assessment of temperature and precipitation trends in
Kashan Namak Lake basin during the last half-
century. Iranian Journal of Range and Desert
Research, 21(1), 1-12.
https://doi.org/10.22092/ijrdr.2014.8066

Achakulwisut, L., Mickley, J. and Annenberg, S.C.,
2018. Droughtsensitivity of fine dust in the US
Southwest: Implications for air quality and public
health under future climate change. Environmental
Research Letters, 13: 1-12.
https://doi.org/10.1088/1748-9326/aabf20

Asghari Podeh, Z., Shafiizadeh, M., Fakharan, S. and
Gilani. A., 2014. Evaluation and zoning of spatial
changes of dust storms using DSI index in Khuzestan
province. The second national conference on climate
change and sustainable development engineering of
agriculture and natural resources, Tehran. (In
Persian).

Ansari Renani, M., 2011. Statistical-climatic analysis of
dust in Zahedan province during the period (1986-
2005). the first international congress on the
phenomenon of dust and dealing with its harmful
effects, 26-28 February 2011. Ramin Khuzestan
University of Agriculture and Natural Resources, p.
3. (In Persian).

Boochani, M.H., Fazeli, D., 2011. Environment
Challenges and its Consequences Case Study: Dust
and its Impact in the West of Iran.
2(3), 125. magiran.com/p1080323.

Buishand, T. A., 1982. Some methods for testing the
homogeneity of rainfall records. Journal of
Hydrology 58 (1):11-27.
https://doi.org/10.1016/0022-1694(82)90066-X.

Ebrahimikhusfi, Z., 2020. Analysis of Temporal Changes
of Dust Events and Determination ofthe Contribution


https://doi.org/10.22092/ijrdr.2014.8066
https://doi.org/10.1088/1748-9326/aabf20
https://doi.org/10.1088/1748-9326/aabf20
https://doi.org/10.1016/0022-1694(82)90066-X
http://dx.doi.org/10.47176/jwss.24.1.41171
https://doi.org/10.22034/jdmal.2022.550729.1378
https://doi.org/10.22034/jdmal.2022.550729.1378
http://dx.doi.org/10.29252/jgs.18.51.87
https://doi.org/10.1016/j.gloplacha.2012.10.014
https://doi.org/10.1175/JCLI-D-16-0795.1
http://dorl.net/dor/20.1001.1.22517812.1393.4.4.2.7
http://jstnar.iut.ac.ir/article-1-2998-fa.html

oty

desertification in China. Catena, 200.
https://doi.org/10.1016/j.catena.2021.105160.

Wang, Y., Jiang, T., Bothe, O. and Fraedrich, K., 2007.
Changes of pan evaporation and reference
evapotranspiration in the Yangtze River basin.
Theoretical and Applied Climatology <90(1-2) ¢<13-
23.

Yarahmadi, D., Nasiri, B., Khoshkish, A.and Nikbakht,
H., 2022. Climate changeand dusty days in the west
and southwest of Iran. Desert  Ecosystem
Engineering, 3(5), 19-28.
https://deej.kashanu.ac.ir/article_112520.html.

Zalghi, E., Guderzi, Gh., Noorzadeh Haddad, M.,
Gravandi, S., 2013. Investigation of cardiovascular
and respiratory deaths attributed to Ahvaz city air
pollution during the years 2010 to 2013. 6th National
Conference on Air and Noise Pollution Management,
Tehran,  Scientific ~ Association  Clean  air
https://www.civilica.com/Paper-CANPM
CANPMO06_106.html.

Zhao, H., Gao, G., An, W., Zou, X., Li, H. and Hou, M.,
2017. Timescale differences between SC-PDSI and
SPEI for drought monitoring in China. Journal of
Physics and Chemistry of the Earth, 102: 48-58.

https://doi.org/10.1016/j.pce.2015.10.022 .

Zhou, Yongchao., Xin, G. and Jiagiang, Lei., 2023.
Characteristics of Dust Weather in the Tarim Basin
from 1989 to 2021 and Its Impact on the Atmospheric
Environment. Remote Sens,2023, 15(7), 1804; https:
https://doi.org/10.3390/rs15071804

Fooler ¥ooale o) ol 5 0 Slids als 4,5

and Soil Science, Vol. 25, No. 4, Winter 2022,
pp,239-258.
https://doi.org/10.47176/jwss.25.4.43231

Namdari, S., Karimi, N., Sorooshian, A., Mohammadi,
G. and Sehatkashani, S., 2018. Impacts of climate and
synoptic fluctuations on dust storm activity over the
Middle East. Atmospheric Environment, 173: 265-
276. https://doi.org/10.1016/j.atmosenv.2017.11.016

Shahsavani, A., Yarahmadi, M., Mesdaghinia, A.,
Younesian, M., JaafarzadehHaghighifard, N,
Naimabadi, A., Salesi, M. and Naddafi, K., 2012.
Analysis of Dust Storms Entering Iran with Emphasis
on Khuzestan Province. Hakim Research, 15(3): 192-
202. http://hakim.tums.ac.ir/article-1-1040-en.html.

Song, H., Zhang, K., Piao, S.h, Wan, S.h., 2016. Spatial
and temporal variations of spring dust emissions in
northern China over the last 30 years. Atmospheric
Environment, 126 : 117 -127
https://doi.org/10.1016/j.atmosenv.2015.11.052

Tayyi Semiromi, S., Moradi, H.R., Khodagholi, M. and
Ahmadi Akhormah, M., 2013. Identifying and
Investigating Factors Affecting Dust Dismantling in
West of Iran. Human and Environment Quarterly, 27:
1-10. (In Persian).

Tavusi, T., Khosravi, M., Raispour, K. 2009.
Collaborative analysis of dusting systems in
Khuzestan province. Journal of Geography and
Development, 8(20):118-97. (In Persian).

Wang, X., Cai, D., Chen, S., Lou, J, Liu, F., Jiao, L.,
Cheng, H., Zhang, C., Hua, T. and Che, H., 2021.
Spatio-temporal trends ofdust emissions triggered by


http://dx.doi.org/10.47176/jwss.25.4.43231
https://doi.org/10.1016%2Fj.atmosenv.2017.11.016
http://hakim.tums.ac.ir/article-1-1040-en.html
http://dx.doi.org/10.1016/j.atmosenv.2015.11.052
https://doi.org/10.1016/j.catena.2021.105160
https://ui.adsabs.harvard.edu/link_gateway/2017PCE...102...48Z/doi:10.1016/j.pce.2015.10.022

