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EXTENDED ABSTRACT

Introduction: Dust storms are atmospheric phenomena that create numerous problems and
deficiencies. Some of these problems include environmental and ecosystem degradation in the
region, the spread of various diseases, social and civic dissatisfaction, and reduced productivity
and efficiency. The present study is a basic research investigation that examines the sources
and environmental consequences of dust particles in the northern and northwestern parts of
Mashhad.

Material and methods: After conducting preliminary investigations and reviewing general
concepts and previous studies, this research evaluated data and performed statistical analyses
for the years 2015 and 2016 (1394-1395 in the Iranian calendar). It also examined the sources
of pollution, the level of air pollution, and its consequences. Finally, based on statistics related
to dust events, the study compared the two years and conducted zoning of dust concentration
and identification of their sources.

Results and discussion: The occurrence of dust particles is increasing worldwide, particularly
in the Middle East and Iran, and the city of Mashhad is no exception. Measurements conducted
over recent years indicate a continuous increase in dust particles, which unfortunately can be
attributed to inadequate decision-making and ineffective management strategies by responsible
authorities, as well as insufficient environmental awareness and compliance among citizens.
The results of this study, based on sampling from 40 locations, showed no significant difference
between the years 2015 and 2016 in terms of air quality index, dust concentration, and their
spatial distribution. According to the zoning map of the average PM concentration in northern
Mashhad, the eastern part of the study area showed high pollution levels, while the northwestern
part of Mashhad (western section of the study area) showed lower pollution levels. Other areas
exhibited varying concentrations of dust depending on land use and other factors. According to
existing standards, the air quality in the study area is considered clean. However, it should be
noted that this result is based solely on samples collected on a single day and cannot be
generalized to the entire year. Various factors affecting dust concentration (such as peak traffic
hours, wind, temperature, etc.) may have had unexpected influences at the time of sampling.

Conclusion: The results indicate that although the area falls within the clean air quality range,
several relatively weak dust production centers can still be identified based on different PM levels.
Each of these centers generates dust particles with specific PM characteristics depending on the
type of monitoring station, which may be classified as traffic-related, industrial, residential, or
construction-related. The types of dust particles present in the area also vary depending on the
station type (residential, residential-educational, residential-medical, residential-commercial,
and traffic). The use of public transportation is recommended to reduce pollution caused by
vehicles. In this regard, several recommendations are proposed, including improving and
standardizing factories and related industries, as well as enhancing vehicle manufacturing
standards to reduce emissions. Proper irrigation practices in agricultural lands should be
implemented to preserve soil structure and improve vegetation cover. Additionally, planting
shrubs and vegetation compatible with the local climate is recommended to ensure greater
ecological stability. To collect and store precipitation, which can increase soil moisture and
support vegetation preservation, the construction of underground reservoirs is also suggested.
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Fig. 7 —Study Area (Marked with Green Lines)
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Fig. 8- Sampling Points (Yellow Points)

\F-0 )Lﬁ'f A o)l.o..f: Ald 0)90 s‘)ay‘;a“;wfﬂs aollad

Yov



e O 56 5 dgte 8 Jlad g Jlod 100,55 Lae g

S0 pdiged bl Wlasise - Jgua
Table 1- Coordinates of Sampling Points

sl Job @bl e ged 0)led
59°37'30.36"E 36°19'51.89"N 3
59°3827.74"E 36°23'47.56"N 4
59°39'33.46"E 36°26'32.71"N 5
59°40'0.55"E 36°27'59.71"N 6
59°392.16"E 36°2524.93"N 7
59°4027.86"E 36°29'9.14"N 8
59°3929.79"E 36°29'18.75"N 9
59°36'18.89"E 36°29'18.68"N 10
59°32'45.62"E 36°2923.70"N 11
59°27'54.08"E 36°31'8.02"N 12
59°23'5.24"E 36°28'54.24"N 13
59°25'52.85"E 36°26'52.93"N 14
59°28'27.54"E 36°24'28.87"N 15
59°32'53.16"E 36°20'42.90"N 16
59°31'1.99"E 36°23'12.01"N 17
59°34'30.08"E 36°20'58.64"N 18
59°35'9.27"E 36°24'39.02"N 19
59°37'52.97"E 36°20'45.30"N 23
59°35'46.17"E 36°2027.30"N 25
59°29'57.99"E 36°28'33.53"N 26
59°29"7.95"E 36°27'34.20"N 27
59°27'47.13"E 36°26'14.32"N 28
59°2720.92"E 36°25'36.11"N 29
59°28'33.56"E 36°25'38.62"N 30
59°3227.25"E 36°22'34.28"N 31
59°36'20.87"E 36°22'33.06"N 32
59°31'53.66"E 36°22'54.51"N 33
59°36'10.07"E 36°22'5.53"N 34
59°35'58.73"E 36°26'18.95"N 35
59°25'26.21"E 36°30'15.04"N 36
59°35'33.31"E 36°20'31.24"N 39
59°36'17.55"E 36°20'47.37"N 40
59°33'47.05"E 36°26'41.78"N 42
59°26'9.24"Es 36°27'48.53"N 43
59°30'48.63"Es 36°25'35.89"N 44
59°29'43.99"E 36°26'35.95"N 45
59°34'4.13"E 36°23'57.92"N 46
59°32'10.87"E 36°21'58.38"N 47
59°34'47.84"E 36°2523.04"N 49
59°34'42.03"E 36°2524.18"N 50
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Table 2- Descriptive Statistics of Variables in 2015

(hPa) Lis (km/hols 3
(ppm)
€. €. €.
0 0 0
(KR! WY \YE
h ) WY,
(KR! \$ VeF VD
PN 7y AY,
PN 7y AY,
o, Y YoM,
Va0, AIRE Y-,
VY., Yo, YA

WS o St Sg o] 4 a8 el iy polie Coons
3 e (Bloe gl Gl Ceew 4 alle b3)
TSy laosls ' Sy bohs 4 ax g b 4z 0 Y7 sles
5o ool SausTy caumolis o 4> Jsb g pios
Y7 slos yo Ladd aile o> Lo send] a0 Y7 sleo

A a8 ools wyls 18 Jloges lawg a0

Cagb
(mg/)
€.

0

'Y

(PR ) )

) o ol

.

slaws

0 s

ve eSlke

e u,..i:L.o o il (glas

25 il

ST o lastewl Bl ol
PN okl
Y, Ol prss aiels
AASX o yod (8 by
Y7 oyod YL

laz Jloges 5l osliinl b ol ledlol caand ol 5o
185 )18 (o 0590

WAF Jlo 0,5 515 comn 33 oo o905 (A

3 Sl m aeld ) (glaaz jlogai o ¥ Jgoz 4 azgi b
A I b izmen g Coul i 4z 0 TP gles
a Wools e a5 sl T saias Las YO 5 VF sles 5o

WA Jlo 0,5 1) oo 1 Lo o oy 2 =Y Joo
Table 3- Analysis of Temperature Variable Based on Dust Particles in 2015
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Chart 1- Analysis of Temperature Variable Based on Dust Particles in 2015
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Table 4- Analysis of Wind Variable Based on Dust Particles in 2015
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Chart 2- Analysis of Wind Variable Based on Dust Particles in 2015
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Table 5- Analysis of Humidity Variable Based on Dust Particles in 2015
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Chart 3- Analysis of Humidity Variable Based on Dust Particles in 2015
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Table 6- Analysis of Pressure Variable Based on Dust Particles in 2015
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Chart 4- Analysis of Pressure Variable Based on Dust Particles in 2015
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Table 7- Air Quality Index Calculation for All Sampling Points in 2015 and 2016

(Y30) pgs Jlw

OYaF) Jof Jlw

Ipmio PM10 Ipma2.s PM2.5 adadiy
0/03036 0/033 0/0324 0/01 3
0/046 0/05 0/05184 0/016 4
0/02024 0/022 0/04536 0/014 5
0/0184 0/02 0/01944 0/006 6
0/0368 0/04 0/0972 0/03 7
0/03588 0/039 0/12636 0/039 8
0/046 0/05 0/02592 0/008 9
0/01288 0/014 0/05832 0/018 10
0/368 0/4 0/10692 0/033 11
0/02024 0/022 0/1296 0/04 12
0/002484 0/0027 0/09396 0/029 13
0/0368 0/04 0/11664 0/036 14
0/03128 0/034 8/2296 2/54 15
0/0368 0/04 0/11664 0/036 16
0/02852 0/031 0/09072 0/028 17
0/01932 0/021 0/09396 0/029 18
0/02484 0/027 0/10368 0/032 19
0/01656 0/018 0/0648 0/02 23
0/02576 0/028 0/0972 0/03 25
0/0368 0/04 0/08748 0/027 26
0/03128 0/034 0/3564 0/11 27
0/02944 0/032 0/15552 0/048 28
0/03496 0/038 0/12636 0/039 29
0/04692 0/051 0/12636 0/039 30
0/02484 0/027 0/09072 0/028 31
0/02208 0/024 0/0648 0/02 32
0/02116 0/023 0/0324 0/01 33
0/01656 0/018 0/11016 0/034 34
0/01564 0/017 0/0324 0/01 35
0/0276 0/03 0/0648 0/02 36
0/06256 0/068 0/18468 0/057 39
0/0184 0/02 0/02916 0/009 40
0/01288 0/014 0/01296 0/004 42
0/04784 0/052 0/0486 0/015 43
0/0184 0/02 0/0648 0/02 44
0/2852 0/31 0/05832 0/018 45
0/04048 0/044 0/0648 0/02 46
0/02208 0/024 0/08748 0/027 47
0/01748 0/019 0/081 0/025 49
0/046 0/05 0/19116 0/059 50

Ipmio PM10 Ipm2.s PM2.5 akags
0/02484 0/027 0/02592 0/008 3
0/0092 0/01 0/04536 0/014 4
0/02852 0/031 0/05184 0/016 5
0/01104 0/012 0/02592 0/008 6
0/04048 0/044 0/10044 0/031 7
0/03864 0/042 0/11664 0/036 8
0/0276 0/03 0/01944 0/006 9
0/01288 0/014 0/03888 0/012 10
0/46 0/5 0/11016 0/034 11
0/023 0/025 0/0648 0/02 12
0/02392 0/026 0/081 0/025 13
0/03496 0/038 0/15552 0/048 14
0/02208 0/024 8/1 2/5 15
0/0276 0/03 0/08424 0/026 16
0/02576 0/028 0/0648 0/02 17
0/023 0/025 0/07128 0/022 18
0/02024 0/022 0/09396 0/029 19
0/01932 0/021 0/05184 0/016 23
0/023 0/025 0/07776 0/024 25
0/0644 0/07 0/07128 0/022 26
0/04048 0/044 0/3402 0/105 27
0/023 0/025 0/14256 0/044 28
0/03036 0/033 0/10368 0/032 29
0/04508 0/049 0/13284 0/041 30
0/02668 0/029 0/07776 0/024 31
0/01932 0/021 0/05832 0/018 32
0/01748 0/019 0/04536 0/014 33
0/0138 0/015 0/12312 0/038 34
0/0138 0/015 0/02592 0/008 35
0/02944 0/032 0/05832 0/018 36
0/0598 0/065 0/21708 0/067 39
0/0092 0/01 0/01944 0/006 40
0/01012 0/011 0/02268 0/007 42
0/0506 0/055 0/03564 0/011 43
0/01564 0/017 0/04212 0/013 44
0/2576 0/28 0/0486 0/015 45
0/03588 0/039 0/05508 0/017 46
0/02484 0/027 0/08424 0/026 47
0/02024 0/022 0/0486 0/015 49
0/0276 0/03 0/17172 0/053 50
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Fig. 9- Zoning Based on PM0.3 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 10- Zoning Based on PM1 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 11- Zoning Based on PM2 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 12- Zoning Based on PM0.5 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 13- Zoning Based on PM2.5 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 14- Zoning Based on PMS in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 15— Zoning Based on PM10 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 16- Zoning Based on PMO0.7 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 17- Zoning Based on Average PM
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Fig. 18- Zoning Based on PM2.5 in the Northern and Northwestern Areas of Mashhad in October 2015
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Fig. 19- Zoning Based on PM10 in the Northern and Northwestern Areas of Mashhad in 2016
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