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Fig 1. Geographical location of synoptic stations in the study area
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Tablel. Characteristics of dusty and stormy days in synoptic meteorological data

Atmospheric condition code Atmospheric condition code
Light to medium dust storm 31 Dust without wind flow 06
Dust storm intensified during the last hour 32 Sand and dust with wind currents 07
Severe dust storm, weakening over the past hour 33 Sandstorm over the past hour 08
Severe dust storm, unchanged over the past hour 34 Dust storm during the last hour 09
Dust storm intensified during the last hour 35 Light to moderate dust storm 30
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Table2. Location of dust study stations in the country

Row Station Longitude (X) Latitude (Y)
1 Tehran 1757191 1340579
2 Sabzevar 2334254 1400714
3 Birjand 2485826 1037369
4 Tabas 2270322 1110327
5 Khor 2100207 1127402
6 llam 1299488 1135485
7 Ghazvin 1644979 1407024
8 Arak 1609932 1169821
9 Urmia 1211428 1576367
10 Zanjan 1506803 1461404
11 Khoram Abad 1469359 1102544
12 Tabriz 1321834 1628987
13 Bandr Abas 2235285 401457
14 Chabahar 2671031 204726
15 Sirjan 2163358 649961
16 Kahnoj 2364863 488590
17 Iranshahr 2665813 418175
18 Bam 2423723 616749
19 Kerman 2285423 739525
20 Jask 2380735 229306
21 Zabol 2713287 847689
22 Zahedan 2667541 670511
23 Ahvaz 1493118 868388
24 Esfahan 1781316 1000093
25 Dezfol 1472522 987762
26 Lar 2028030 450727
27 Yasoj 1778526 802579
28 Kish 1998330 319062
29 Fasa 1969101 593236
30 Yazd 2026770 918332
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Table 3. Changes in the number of dust days of the months of the year in the country in the study period (1990-

2016)
Station January february march April May June July August September October November December
Tehran 14 20 44 68 102 87 47 31 45 41 18 9
Sabzevar 3 13 56 53 68 82 63 36 37 33 19 0
Birjand 14 42 67 64 104 90 100 64 22 19 8 9
Tabas 21 74 130 184 264 220 207 137 81 75 34 20
Khor 19 48 89 86 112 82 58 20 24 25 14 19
llam 4 32 52 75 87 102 89 34 26 16 3 4
Ghazvin 2 8 13 30 53 33 19 12 9 16 9 2
Arak 3 26 68 105 123 162 169 68 72 62 4 3
Urmia 1 6 25 51 66 49 33 21 16 18 3 1
Zanjan 0 4 7 21 43 30 8 3 5 8 1 0
Khoram 5 44 75 89 112 104 125 57 35 16 4 3
Abad
Tabriz 8 22 62 100 140 108 78 51 59 54 12 6
Bandr 74 152 266 364 390 379 436 406 262 136 119 88
Abas
Chabahar 59 105 137 170 165 167 162 108 56 49 36 51
Sirjan 5 12 30 26 25 18 6 10 2 4 0 0
Kahnoj 7 8 28 9 19 15 30 14 1 3 2 9
Iranshahr 46 107 146 209 243 283 363 310 152 68 17 36
Bam 32 72 109 102 129 128 178 133 61 29 33 24
Kerman 28 53 77 73 92 45 43 26 9 11 15 26
Jask 139 233 265 232 211 220 214 183 155 149 126 133
Zabol 98 162 178 214 349 480 619 582 456 280 137 112
Zahedan 180 216 256 253 260 329 280 263 161 138 112 139
Ahvaz 64 158 172 224 283 302 309 202 169 142 85 55
Esfahan 15 36 78 109 156 152 117 81 54 62 23 11
Dezfol 5 21 25 31 42 39 39 20 7 4 2 8
Lar 0 11 37 24 33 23 27 21 8 2 2 3
Yasoj 1 18 59 48 71 63 53 37 16 8 3 1
Kish 63 130 161 197 164 123 168 156 115 92 72 74
Fasa 10 46 107 150 209 184 204 130 62 31 17 7
Yazd 41 114 155 194 231 177 127 63 57 50 35 32
Ol B Jlos (L ey L€ 9 8,5 985 Slu (Kwwed -F Jgur
Table 4. Correlation of dust incidence between cities in northeastern Iran
tabas birjand sabzevar khor
Pearson Correlation 1 0.547** 0.545** 0.505**
tabas Sig. (2-tailed) .000 .000 .000
N 324 324 323 324
Pearson Correlation 0.547** 1 0.428** 0.684**
birjand Sig. (2-tailed) 0.000 0.000 0.000
N 324 324 323 324
Pearson Correlation 0.545** 0.428** 1 0.475**
sabzevar Sig. (2-tailed) 0.000 0.000 0.000
N 323 323 323 323
Pearson Correlation 0.505** 0.684** 0.475** 1
khor Sig. (2-tailed) 0.000 0.000 0.000
N 324 324 323 324

Correlation is significant at the 0.01 level (2-tailed)
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Table 6 Correlation of dust incidence between cities in northwestern Iran

llam ghazvin arak uromiye zanjan khoramabad tehran  tabriz
Pearson Correlation 1 0.433"  0.739" 0629~  0.664~ 0.365" 0.343" 0.601"
tlam Sig. (2-tailed) 0000 0000 0000 0000  0.000 0.000  0.000
. Pearson Correlation 0.433™ 1 0.453™ 0.632™  0.684™ 0.343™ 0.485™ 0.542™
ghazvin Sig. (2-tailed)  0.000 0000 0000 0000 0.000 0.000  0.000
Pearson Correlation 0.739™ 0.453™ 1 0.586™  0.567 0.467" 0.500"  0.661""
Arak Sig. (2-tailed) ~ 0.000  0.000 0.000 0000  0.000 0.000  0.000
_ Pearson Correlation 0.629 0.632™  0.586™ 1 0.650" 0530 0.467™ 0.838"
uromiye Sig. (2-tailed) 0000 0000  0.000 0.000  0.000 0.000  0.000
_ Pearson Correlation 0.664™ 0.684™ 0567 0.650™ 1 0.258" 0.374™ 0.613"
zanjan Sig. (2-tailed)  0.000 0000  0.000  0.000 0.000 0.000  0.000
Pearson Correlation 0.365™ 0.343"  0.467™ 0.530™  0.258™ 1 0.385™ 0.636™
khoramabad . .
Sig. (2-tailed)  0.000 0000 0000 0000  0.000 0.000  0.000
Pearson Correlation 0.343™ 0.485™  0.500™ 0.467"  0.374™ 0.385™ 1 0.566™
tehran Sig. (2-tailed) 0000 0000 0000 0000 0000  0.000 0.000
_ Pearson Correlation 0.601™ 0.542  0.661™ 0.838™  0.613 0.636™ 0.566™ 1
Tabriz Sig. (2-tailed) 0000 0000 0000 0000  0.000  0.000 0.000

Correlation is significant at the 0.01 level (2-tailed)
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Table 6. Correlation of dust occurrence between cities in southeastern Iran

bandarabas chabahar sirjan kahnoj iranshar bam kerman jask zabol zahedan
Pearson 1 0.452™ 0.095 0.306™ 0.686™  0.417™ 0.250™ 0.534™ 0577 0.561™
bandarabas Correlation
Sig. (2-tailed) 0.000 0.089 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.452™" 1 0.208™ 0.336™ 0.482™  0.336™ 0.302" 0.520™ 0.277" 0.461"
chabahar Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.095 0.208™ 1 0.197" 0.035 -0.035 0.284™ 0.195™ 0.022 0.077
sirjan Correlation
Sig. (2-tailed) 0.089 0.000 0.000 0.529 0.530 0.000 0.000 0.694 0.168
Pearson 0.306™ 0.336™ 0.197™ 1 0.270™ 0.056 0.274™ 0.395™ 0.160" 0.324™
kahnoj Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.318 0.000 0.000 0.004 0.000
Pearson 0.686™ 0.482™ 0.035 0.270" 1 0.580™ 0.218™ 0.361™ 0.654™ 0.513™
iranshar Correlation
Sig. (2-tailed) 0.000 0.000 0.529 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.417 0.336™ -0.035 0.056 0.580™ 1 0.296™ 0.135" 0.376™ 0.376™
bam Correlation
Sig. (2-tailed) 0.000 0.000 0.530 0.318 0.000 0.000 0.015 0.000 0.000
Pearson 0.250™ 0.302" 0.284™ 0.274™ 0.218™ 0.296™ 1 0.275™ 0.048 0.264™
kerman Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.390 0.000
Pearson 0.534™ 0.520™ 0.195™ 0.395™ 0.361™ 0.135" 0.275™ 1 0.288™ 0.458™
jask Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.015 0.000 0.000 0.000
Pearson 0.577" 0.2777 0.022 0.160™ 0.654™  0.376™ 0.048 0.288™ 1 0.415™
zabol Correlation
Sig. (2-tailed) 0.000 0.000 .694 .004 0.000 0.000 .390 0.000 0.000
Pearson 0.561"" 0.461™ 0.077 0.324™ 0513 0.376™ 0.264™ 0.458™ 0.415™ 1
zahedan Correlation
Sig. (2-tailed) 0.000 0.000 0.168 0.000 0.000 0.000 0.000 0.000 0.000

Correlation is significant at the 0.05 level (2-tailed). Aoy O mhaw jo (gl crew
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Table 7. Correlation of dust occurrence between cities in southeastern Iran

ahvaz

esfahan

dezfol

lar

yasoj

kish

fasa

yazd

ahvaz  esfahan dezfol lar yasoj kish fasa yazd
Pearson 1 .549™" .322™ .396™" 537" 367 0.632 0.497™
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.549™ 1 0.562™ 0.491™ 0.654™ 0.201™ 0.705™ 0.682™
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.001 0.000 0.000
Pearson 0.322™ 0.562™ 1 0.348™ 0.555™ 0.170™ 0.467™ 0.419™
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.002 0.000 0.000
Pearson 0.396™ 0.491™ 0.348™ 1 0.586™ 0.411™ 0.623™ 0.437™
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.537"" 0.654™ 0.555™ 0.586™ 1 0.466™ 0.661™ 0.544™
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.367"" 0.201™ 0.170™ 0.411™ 0.466™ 1 0.451™ 0.291™
Correlation
Sig. (2-tailed) 0.000 0.001 0.002 0.000 0.000 0.000 0.000
Pearson 0.632"" 0.705™ 0.467™ 0.623™ 0.661™ 0.451" 1 0.596™
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Pearson 0.497™ 0.682™ 0.419™ 0.437™ 0.544™ 0.291" 0.596™ 1
Correlation
Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Correlation is significant at the 0.01 level (2-tailed).
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Table 8. Explanation coefficient results for the number of occurrences of dust as a dependent variable and
precipitation and temperature as an independent variable

Std. Change Statistics
R Adjusted Error of [= .
Model R Square R Square the R Square o df1 df2 Sig. F
Estimate Change g Change
1 443 .196 137 40.67261 .196 3.292 2 27 .053

a. independent variable: rain, temperature

b. Dependent Variable: dust
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Table 9. Correlation of between dust event with rain and temperature for case study

Rain Temperature Dust
Rain Pear_son Cor_relation 1 -0.341 -0.338
Sig. (2-tailed) 0.065 0.068
Temperature Pear_son Cor_relation -0.341 1 0.384"
Sig. (2-tailed) 0.065 0.036
Dust Pearson Correlation -0.338 0.384" 1
Sig. (2-tailed) 0.068 0.036

*. Correlation is significant at the 0.05 level (2-tailed).
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Figure 2. Map of the relationship between climatology and dust event in the country
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Investigating the Trend of Changes and Correlation Between the
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Abstract

Dust phenomenon is one of the destructive and common phenomena in arid and desert areas of
Iran and the world that has harmful effects on human life and the environment. The purpose of
this study is to statistically investigate the number of dust occurrences for the period 1990 to 2016
for the whole of Iran. In this study, the number changes of dust occurrences in months of the
studied years (1990-2016) were analyzed at 30 stations in the country, and the correlation between
stations at four regions and the whole country was investigated. The results of the occurrence
number of dust in different seasons in the country indicated that the highest and lowest occurrence
of dust in the country were in summer and winter, respectively. The highest and lowest dust levels
were on July and December, respectively, in most stations in the country compared to other
months. Also, the results showed that Zabol and Zanjan had the highest and lowest dust levels
with 3666 and 130 events during the year, respectively. Most of the stations in the country had a
significant correlation in terms of dust occurrence at the level of 95 and 99%, which indicates that
almost most of the country have similar conditions in terms of dust storm. The results also showed
that the stations that were geographically close to each other had a higher correlation coefficient.
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