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Figure (2): Sample image taken from SMAP-level3 used in this
study
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Figure (1): Location of the study area in Iran and the
distribution of synoptic stations in the study area

G5 9, 9 Laoals

ewbdlea glacsls

o by ol Slaesls Ll ol G bl ) shies,
3 sl dos O Lol jen s SLeps ST (’ij; sl
SrelS! (gl sl oyl gobs ole pa0b s
bt Olajl 5011 (33 g 53 @8l Sy s
aals 5lesa S b ot Lane dasliy gy ol 53 A dl 58
ool Jomr 53 b 5 St g SlolSansl (S35 53 ce3
¥ sles Jolst b5y 5o Gleds LA (b & ol S g

5 g o o eyl ol OBl Jow g5 azels

Sloylaale slaesls
Slsesls 5l SLs mlaww G sb ) Sialide ml el ) slaies,
Il s ol ala ol A o3l SMAP &l 5als 5 b sy o
93 3l QL»)'V.A S Se e b s ol el b,y Lad 4 Yedo
Sl (L L 83 5o 3 55 Sole b e 5 Jlad Skt
St )l 1y Sb e 5 e 5l 0 b sb s (5,831
U b SUs by (6,Se3ll ol sale ol S )
S S Sl sl 80k sl b e Sl 0 Gas
L bl o) onSn n Bl oo Sl v/0 8

w337 Gble a) 0 KGIM? I 2aS oS o gl e



Ny gl g3, 3las ) i bl Gl A Ol i g S Cusby g b cac a3 ks

WOHLSan 570 5sld) il 0 o i e 0 (S350
S 6 352 e ool Sl 53t o) e TV
e 33 3 G L 52 il it g [ (gl pite
Slaiin oy S35 ot (Sils ms L) A3 Jitee
ot O3S bl 4 e oS Sl (G (Glaliens ¢ i
ot Sl e il 5 2 e ladie (Ko
GRS L s sladis s ((Sicas s SR
Lmesls o S5 a1 e Sla s S S e
Lty ol e el (VIFY byl P05 S s
VUV OLan 5 %558 O3 ,0lle) 558 0 acsles (1)
VIF, =(1- Riz)f1 ()

o ol el V0 Gl pl (8l el a5 Sl a>
(VIFST) 1Ll 8l 35y ot o A Jis (sl i
§pnadr Gl S5 Pl di ot @
Sl pls 5 0 g el on a0 o5 b 5
5 Sinr) a3 n ) 5 bt ol o s ol 31 S n
Vel S s pog s STLL(YOV OSKes
Dde am a ol ae Ja}v.ajs\ Sy lae 4 AL
lbalonl | Laen LIl fi e S by e VIF
e Sl s el iy Jies e OF Ly
ol 53 s 5 ke b Bl e OF a5 sl
Jios & (83555 M Slaesls S Sl it T il b Il
O 5 el glaadse s 5w By 5L s sd Sl
Sl eslazal (ladllas 31 (g olens 53 oS 555 enlazl D) Ogo S5
Sl 0l sl Gl ol Gl latets s U5 S5 )
KA R IR COUSPRIP-R-X) B8 NN B COUSPRR )

Cusby o arer J03g nd oS (G Gl s
o 30 S e Sl 3 3L e 5 S
Ogew S5 oo 3 e Jlarl S epl Gl shines o7 JS02)
2S5 dosa s L sl Gl S S elid o)

3. Thompson

4. Variance Inflation Factor
5. Salmerén Gémez

6. Daoud

7. Shi

8. Hoerl & Kennard

Sloylsale slaesls S5ls S

b A Ll SMAP 5 58ls claasls Lb30s 5 ke
los 8,5 a5 L g eplpale ol o) s SIS 58
U ple oS (S5 Ole cazr 2 YV e Sit s
ol S B YVE 51 2y S s clos 5 Lo
S sk, gl bl bk

sl glaasls jleslial L Sl cusby b3k ) skies
o SO i by s bt ps Sl
Slas ke oy al ol (LS iy ol 55 e slind
gy slses 5ok o L oy Shalie Jl iy,
Sheslial L5 LKk 55 Jucs 5l eslizal b sl sludns
LY s 5 035555) 555 e dsboms (1) il

Q)

or - 2B -TB) < F(R"-R)2
o(TE,) o(R)

slas TBg oo slialin slisy; slas TB,
G(TBy) (LS 515 e b st 5
e P et silaand bty sles slae Sl
Gl sl e Py oJ g gome sla gl ,b Sl
Iserms Sl bl slas Sl il 0(R) 5 Jseme sla sl
S Cugby S Ll Jl Dsles o shatedy (ol
ol Jl= s sl alie dsles 4 (8339, sla il dea
Ul SMAP (5 L 5 (glojlpale SN pmmes 55 (1 5
o Bl s don LS 03 0,8 e B 00 e
Olge) dxemly 5 (b s o s S Cugh ) Jitew gla e
= e gl iie 51 S p o ol e 5 (B
A plomil el 0l 6313 e g5 aalsl 3 4T Ll
b it G Bl g5 (o) 2
sla g, il 5 Jians gla pane o Lol gy o 8l
30l O gen S5 (Dl o Pl O g 35 L3 (g300ae
5Ol TN alay 0580 s 55y
Sl sl Y sl e B Ol S (T DS

s slapite (ot on 31 Ol el (50 S5 ke

1. Darlington
2. Orhan



IWAA 59 0 5l gm0 ylonh cpiiad Jlw ¢yl pootanmnnnrgS T st (a9 33, ol alxo L

e el 5l Sm el e sl sliens e
3505 9 awlses Laesls p-:i)l—<3 P PN FWRCH
o3lil Ly ) Sde Slusloes  olad Lok =0 O S5 e

A (sler.'-l Statal3 )l),ﬁlw‘ 3

@L‘S
Sl 3 glaslas ) Gl 5 S Les 5l ol =
Ol (B 2 3 1l St s oKl 4 3
Ol sl odd 3ls OLES (0) 5 () sla IS5 53 o S
LK S L8 sy (Al esls C.:.;E}SSL:}ASQ)_?
Cosby &l Oledbl 4w xus SMAP &)l sale 65,1
et a3, s 1L slass, eles sl S
ag by e Cledbl 5l dlasg, ol w5l caleg s s
e S50 s dw o (Slaesls S AL eslitul slagsg
s Dl L (S cugby 55k ce w881 s Olis)
Oldalsy « bl oSl sl o.wcl);'r.:.wl s, slows
S Sl gl 35 595 Y 5 0N AL L ey el nl
S 5 S Sasby (B s Dl i 4 by Gl
Sy s $olasl 51 a6 e slasly (255
(V) Sz 53 (PWVY N 0) Slesasly ys oy 3550
IS AU s e s ol kel 0L

s_)‘J_x:Jd))¢4.'.SU2A K.«"l‘)') kfw)f))jﬁ‘}jﬁ.wﬁduﬂ.’ﬁﬁ

b (1) Aoy 5l ealiad b 5 ol ik = s VAV L

2
L L5 ‘|7
S 1
05 \ \
O 1 1 1 1
\

B

.3 7,,\"» $ ?Z)\g

23 SUls o5 P B ge alie i(F) S

J)""gﬁ‘

w)ﬁ.\)_,.n&a_,:fa ‘5‘.@9&.4

Figure (3): The mean values of inflation coefficient of variance
in synoptic stations under investigation
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Figure (4): The total number of dusty days at synoptic stations during the period (2015-2017)
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Figure (6): Time Series graphs for Horizontal Visibility Values in Dusty Days of Synoptic Stations

o O S5 s bl g (B s Oles b ol o 5 gy o BLIS1 65135 51 ol s (V) gt
Table (1): The obtained results from the relationship between moisture and wind speed with horizontal visibility based on the ridge
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Extended Abstract

Introduction: Increasing or reducing the production of suspended particles depends on the important climatic
and terrestrial characteristics of a region. One of the most important climatic factors affecting soil erosion is
wind speed, so if the surface winds speed in a region exceeds the threshold of erosion, soil susceptibility to
erosion and dust production increases. In contrast, the most important factor controlling soil erosion is soil
moisture content, which increase soil stickiness and decrease soil susceptibility to wind erosion. The various
researches have been conducted on the relationship between climate parameters and Horizontal Visibility (HV),
while the relationship between these variables has not been explored precisely at the occurrence time of dust
events. For this reason, this study attempts to investigate this relationship on a daily scale. Given that the
measurement of soil moisture in laboratory conditions or during land operations, especially in large scale is time
and cost-consuming; to overcome this problem, we were used SMAP satellite images in the present study for a
2-year period (April 2015-April 2017).

Material and Methods: The aim of this study was to investigate the correlation between horizontal visibility
with wind speed and soil moisture content retrieved from SMAP satellite imagery for southeastern regions of
Iran. For this purpose, hourly data related to horizontal visibility and wind speed were obtained from the Iranian
Meteorological Organization. Soil moisture content was retrieved from the SMAP satellite data. Since the SMAP
satellite has 3-day spatial resolution and the main purpose of the present study is to examine the role of wind
speed and soil moisture on the day of the occurrence of local-source dust; Therefore, in the next step, the dusty
days that have the information related to Horizontal visibility, wind speed, and soil moisture content, were
extracted. The pre-processing of SMAP satellite data was done based on the theoretical basis algorithm. Then,
soil moisture content was retrieved at the site of the meteorological stations. Finally, the relationships between
independent (soil moisture and wind speed) and dependent variables (HV) and as well as, the determination of
the relative importance of each of the independent variables were analyzed based on ridge regression method.

Results: The results showed that in recent years, the trend of daily changes in the horizontal visibility caused by
sand and dust storms in south-eastern Iran has been decreasing. The results of Ridge regression analysis
indicated that there was a significant and inverse relationship between the velocity of surface winds and the
horizontal visibility, as well as a significant direct relationship between soil moisture content and horizontal
visibility at Zahedan and Zabol stations. The correlation coefficient of Ridge regression model for these two
stations was estimated to be 0.52 and 0.44, respectively. In Iranshahr, the relationship between the velocity of
surface winds and the horizontal visibility was positive and significant, while the relationship between soil
moisture fluctuations and visibility was non-significant. Horizontal visibility change due to the increase in wind
speeds in this region was estimated at 35%.

Discussion and Conclusion: The findings of this study proved the effective role of increasing wind speed and
decreasing moisture content of soil surface in decreasing horizontal visibility and intensifying air pollution in
southeastern Iran, especially in Zahedan and Zabol cities. The results indicate an exacerbation of the phenomenon
of desertification due to the occurrence of a destructive phenomenon of wind erosion in southeastern Iran. In other
words, the ability of self-organizing the land of this area from the Iran has decreased and led to the expansion of the
ecosystem of the desert, the increase of the occurrence of dust phenomena and reduction of HV in the study area. In
fact, these results point to the drop in the threshold speed of wind erosion and the easier lifting of soil particles by
surface winds. Therefore, if proper management and enforcement measures are not taken to control this destructive
environmental phenomenon, the sustainability level of ecosystems in these areas is expected to decline sharply, and
even these ecosystems may be irreversible. As a result, its economic and social damages will affect the ecosystems
and people of these areas more than in the past.

Keywords: Desertification, Dust Storm, Ridge Regression, SMAP.
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