Journal of Water and Soil
Vol. 29, No. 3, Jul.-Agu. 2015, p. 695-707

s e b
LA GiAy

(5591 Zoluo 9 pole) S 9 O & 2
FAB-YoV .o AVAF o1 s — 313 yo oF 0Ly ¥4 ol

2 ke g3 8 s o3Ikl 55 S g el SIS o

Ol 55 Dbl 53 laall; g2 VG Sl b

Faleo obaathe = o e = gt e | -t oy L,

WAV e 128l s b

LXVLCES

Slalllas .l 039 liwjgd liwl 0304 g 595 (p8 claciond 1 oo Cou ) OMane I (Ko 3 S5, 5l 36 Sogll p3) slaJle

2kE 935 slaplish 98y 1l () adlllan cpl Ban cunl 0nd ploxil blie nl )3 5L 93,5 CI)S Slaogad () p die )3 (SBI e
Oygao dn pabasllyg e QYL Gl bl adads VY > (gt (sbaal jl ool b jLeqn, clyd @lyd o5l mje5 (6651 g (ol S8 camo 5 &5
E999 b slooyed 13 ,le 93,5 Glyd oy Fy0 (16l &S 0 (LS bt il plul VYA ol (et Bl je jlole i 090 S§ sk 10 g ailalo
5 ol S Sl o (8o 3 copnsio 2 5 VIB) S 52,5 £58y ot slhongs 3 s s (oo 5 e S0 25 VYD) i 53,5
iate > (o it 5355 I 03] g5 55 Al o oS g Sl 5 ol alln el S S (Sla IS pgs | S
L"..\_A.C 4.;.5[4 W)J ul).) 9 03¢ d‘& 99 )L.;é 9 .))f u]).) o)‘l.ﬁ] é")?‘ )L.\.é— 9 .))f oy &955 pis g &959 ]a)l)w 93 & D FUR ULAAJ dallas d)y90
o=l S e slaSB S 0 alyd ol me5 (6651 5 5Le 53,5 @l 03Il mie5 (6o > Alis cogMe il o Clow ol 5
3 Sk bl wle ()1 @lie phew JuEg2,5 s 689 b slooyed 1> bl ;5 awl oo Lo (gl il camyy I3 51 sty o ol

L slojg) olass (ko suwlidlgn lojlus Lauwgs o uiitio (sla Lol
o Wb i s IS s Be o ool g Sloal (sl o ol
ials ale Jlelge (V) (o)) £7) 28lioe Jlo 53 jgy VF 5 £A
(Slle gblie jl 4y (o odlitel g cazme (s Cugby 5 (S50
sladzl ) o OV (b SUis (S g8y 9 )l 58y o
LS (lde Jal8 8y o 5l g Bhe ©xf 9 S0 g dyge 305
sbadlw jle 92,5 wais (Lol Jelge 1) )98 (a9 3ble
59d 50 &Y L 330 li)liS bl . ddges (Byre ylpl p3]
B 3 cnl g 29800 039381 )9S Slle 3lolie gaw 20 )
Oble 20 3 Ol Gl gaw jl o3 Ve g oS ol
ol 03 plosl a8 olad gl sl (VY) 3y )5 s Ll
ilad Gl 5l ylus Sl 3lde Yoy Al YL
ol ol ez Lol g i (555liS 4 (oL
(8) 295 3)lg
bsgi ojlyen g oliwl 03 g st (i g
polioe (JLuSuid 295 00 bitg 08 Jled 5 0y I ol ligh
Sorr sl 4 Conl (b Jole o o 9 (gl 33 Jlo 22

e GBI S Ol g5 ) e yeiS

bslice olIS als 5 dndl (5l cuSi )oKl s g 0lS” sLaily

Aodlo

L SLid dag g Sid Bblo 0 oo connjl (S
ogMe Jlé 93,5 Slaglgb (VY 5 V1) cunl L35 saglésl
Olaiads alS g (gjygliS ()l ol pials
5 s SN o g0 el g 00 Im (Sogll g i )ss
(W) 05,5 o adds g 235 (gl 1> ials axl

9SS peS 55 (i8S )13 s 4 l.ewif.v" » ol g
SyS e B e Sy e85 e o ))Se ooy S o
JeIs 4 glpl (8 g 3 Gliwjes il diul) (yen 53 (YY)
9 2t slaceud Sl gblie Jlgl § Sis ol
slagbish 5oy 5l Slie gblio opytage alex jl 295 5t
b 3blie (2l )3 )L 93,5 (lajg) sl g el Jlégd)S
ol o 45 (6555 4 SOV el 0397 ol 409y ] (sl JLu

0955 oyl bl g Sbwl bl (wlih S assgol (yiils ciyg 4 —F g ¥ Y o)
Slonl (lyen doad ol «(g5)gliS 1Sl ¢ pwliiss

(Email: S.hojati@sca.ac.ir 1 phane X g5 — )



AP g e — 010 g0 ¢ Yo,lods YAl (SIS g ol a5 £

9 V) Cl oass plol ddlaio s3r g y9udS > @lyd ol bl

2k 5355 blsh g58g pb () adllas cpl I Ban (VY
byl Jlossl oblice ¢ )L 95,5 @l 058l mjo5 5 comys &y
Al e oo (BSK L Sluogas opl dulie 3l ;|

L iy, 9 dlge
Gy 4 pakaalljon CYB GlbI > adlllas 350 dilaie Cuxbge
wl—dlas Jo b odgl ey g xsye s LS AVA
Ve oLl (oye g (s FAT OV ST BV o [ a"
Obwjes il 5 a8 asb oo Jlod YT ¥V YT ¥V YEL

el @85 )3 lys g olnl 5ye 0

5

1,11 )3 anlllae 3,90 Loty g patisl] b YU Condga—) JSu

51 8,18 mdiged (Lol Joxo iy (Wid cpigy Sy a1 M)

Lo as , ol Ve Ve olS i b g jluws Gy 50 jLegd S
Didey o8y o il g Jlasisd slaalis 50,8 e o lulinl
peladllygn QYL opd Ar 5l i (08 iS4 g (LS
(A) 2503 o)Ll sl adlate SOV (255 )50 5 (2 mtee Sl &
Oisy 58y o 3l e Slnl Gisu 5 palaallyen CYU o alS
Jelitio g L3l (09 aoets 3 5 o] (oab b oo g LS
9 malaadlygn audls 3 (ale (B9 lo )b (le e «(o3leo
9 il Mo SV (gelymy (55)5liS (ol (538 o
3929 4 ddlale 4dls gliwg) Vo USLo (6l 1) ()l (loi>]
o) 3L o (oolaidl b1 48 ol Jlo )3 ol sl 3]

.(V) w‘ [ .))91)) )Y.) ;” 9)1).b \\G QTJYL
il le 90,5 slalagh adlls 0Lyj coponl o) &
L oalayly 0 (S3l Oldllas ¢ aolid S g (olonss oS5 58 Oluoguas

(23 o0 Ui 1) S 51 510 pdiged Jome KUy 0 gud N g L€ 93,5 ©ilyd
Figure 1- Location of Huralazim wetland and surrounding studied stations (light and dark colored signs indicate the location
of dust and soil sampling stations, respectively).
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Figure 2- The glass surface used in the sampling of dust particles
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Tablel- Some physicochemical properties of local soils in the vicinity of Houralazim wetland
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Figure3- Wind patterns in the Bostan station during the periods studied (6 August to 6 February)
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Figure 4- The comparison of the deposition rate of dust particles from the stations in the 6 stages of sampling.
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Figure 5- The comparison of dust deposition rate in haze and non-haze conditions at the twelve sampling stations
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Figure 6- Comparison of the particle size distribution pattern in some studied stations in (a) without occurrence of dust
storms, (b) occurrence of dust storms and (c) local soils
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Table2- The comparison of the dust particles components in some sampling stations during periods with and without
occurrence of dust storms
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Figure 7- X-ray diffraction patterns of local soils, dust particles from with and without occurrence of dust storms at
Houralazim wetland station. Peak numbers are presented in Angstroms
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Introduction: Recently, air pollution due to the occurrence of dust storms is one of the worst environmental
problems in Western and Southwestern Iran, especially the Khuzestan Province (12, 13). According to the
reports of the Meteorological Organization of Iran the average number of dusty days in the cities of Ahvaz and
Abadan in the Khuzestan Province reaches 68 and 76 days each year, respectively (6). Previous studies have
shown that the yearly damage costs of wind erosion and occurrence of dust storms in the Khuzestan Province
reach about 30 Billion Rials (5). However, very few studies have been conducted on the characterization of dust
particles and also the identification of their origins in Iran, especially the Khuzestan Province. Hojati et al. (10)
reported that dust deposition rate, mean particle diameter, and concentration of soluble ions in samples taken
from Isfahan and Chaharmahal and Bakhtiari Province decrease with altitude, with a significantly lower gradient
in periods with dust storms. They reported three factors that control the rate and characteristics of dust deposited
across the study transect: 1) climatic conditions at the deposition sites, 2) distance from the dust source, and 3)
differences between local and transboundary sources of dust.Therefore, this study was conducted to investigate
the effects of dust storms on deposition rate, mineralogy and size distribution patterns of dust particles from
twelve localities around the Houralazim lagoon.

Materials and Methods: Dust samples were collected monthly during a 6 month experiment from August
2011 to February 2012. In order to differentiate between the contribution of dust production by local soils and
other sources, surface soils were also sampled from the vicinity of the dust sampling sites. The collection trays
were made of a glass surface (100 x 100 cm) covered with a 2 mm-sized PVC mesh on the top to form a rough
area for trapping the saltating particles (Fig. 2). Dust samples were collected by scraping materials adhered to the
glass trays using a spatula. All the trays were wet cleaned before the next collection. The collected dust and soil
samples were examined for their grain size distribution using a Malvern Hydro 2000g laser particle size
analyzer, as well as their mineral compositions by a Philips PW1840 X-ray diffractometer and a LEO 906 E
transmission electron microscope (TEM).

Results and Discussion: The results showed that wind speed and direction patterns during the periods with
dust storms and those without dust storms were different. Accordingly, in periods with dust storms (3, 5 and 6)
the contribution of winds with speeds greater than 11.1 m/sec, especially from the Northwest direction, increased
when compared with those from the periods without dust storms (1, 2 and 4). Besides, the direction of prevailing
winds in periods without dust storms were mainly from the West and the Northwest. However, in periods with
dust storms East-directed winds were also observed (Fig. 3). These show that the source areas of dust particles in
these periods are probably different. The results also illustrated that the average amount of deposited particles in
the periods with dust storms (12.5 g m” month™) was considerably more than that of the periods without dust
storms (7.5 g m” month™) (Figs. 4 and 5). The difference in dust deposition rate between periods having dust
storms and those without dust storms seems to be due to dust input from a source outside the study area. Particle
size distribution analysis showed that dust particles collected from the study area in both periods (with and
without dust storms) are mainly silt-sized particles. This fraction contributes to 60 to 76 % of the particles
collected from periods without dust storms and 66 to 82 % of particles affected by dust storms (Table 2). The
results also imply that in both periods (with and without dust storms), dust particles collected from the study area
had a bimodal distribution pattern which suggests mixing of settled particles from different sources and/or
deposition processes (Fig. 6). Mineralogical composition of dust particles were collected from both periods (with
and without dust storms) and those from the soils contained quartz, calcite, feldspar, halite, dolomite and
palygorskite (Figs. 7 and 8). Moreover, the TEM images of dust particles collected in periods with dust storms
showed higher amounts of palygorskite than in periods without dust storms (Fig. 9).

Conclusion: The similarity in the physical properties of local soils and deposited particles of the periods with
and without dust storms implies that the contribution of local soils and sediments in producing dust particles is
high. However, it seems that in periods with dust storms the contribution of a transboundary origin such as Iraqi
arid lands in producing dust particles increases.
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