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Table 2-Number of samples taken from different facies
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Fig 2- Geomorphological map and sampling points of the study area
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Table 3- Relationship between particle diameter and transport distance in wind erosion (Ahmad, 2012)
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Table 5- Evaluation of activity factors (intensity) of harvest areas
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of soil from the soil surface
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easily removed by hand

General soil strength
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surface soil salt

0-3 3-7 7-10 0-10
b Lice dols
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Distance of origin of
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Table 6- Percentage of wind speed classes distributed annually in the western synoptic station of Tehran

province
> Sein RS B Ok m/s) cs o Slid
Hashtgerd Qazvin Karaj Shahriar Speed classes (m/ s)
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0 0 0 0 13-14
2.9 14 2.7 6.3 14-15
1.3 18 1.6 3.8 15-17
0.9 0.7 0.4 14 17-18
0 0 0 0 18-19
0.7 0.8 0.6 2 19-22
0.3 0.3 0.3 0.6 22-45
0 0 0 0 45-47
0 0 0 0 =47
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Figure 3- Annual storm rose in the western synoptic station of Tehran province
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Table 7- Wind direction variability (UDI) based on Fryberger classification

b Slg s aib

Variability of wind

b 552 UDI

Classification of wind directions

UDI computational tables

a\g‘.‘.‘.ﬁ‘ rL

Station name

directions
v Lol L e
a6 gl o 0.85 o s
One-way winds Low Shahriar
e 513 L g 5o sl b 047 s Sezn
Two-way winds with aperture angle Medium Hashtgerd
ax e 4l b ange 5o slasly L e 0.455 CJS
Two-way winds with aperture angle Medium Karaj
U oy e 0.244
25 sl b S e ange i slaols L5 s
High composite multi-directional winds with High Qazvin

sharp angles
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Figure 4- Drawing annual sand roses of synoptic station in the west of Tehran province
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Table 8- Sediment grain size distribution based on particle diameter in the harvest area

S Adsle )
Shipping - (o35 o5 sl
. Quality Quantity(p) facies
distance
e ghS1-5 Sy awle 632.2 sl e S PSR W W
1-5km Coarse sand ' Surface erosion, bare pediment
Cm-:r).: ;L:- A.w\.a
2 13 sl b ety aSGlb, 5
AL Very coarse 1118.7 i 7 _ > e
Less than 1 km q Alluvial fan, erosional or bare pediment
san
e shS1-5 s anke 8744 il p s glalss,, il
1-5km Coarse sand ' River erosion, erosional or bare pediment
s g B 515 L 15 0L5 5 L gie o815 b Wiy s Ko e
e shS1-5 Sy awle - il b s ol (.S\JJ 9
1-5 km Coarse sand ' Very Coarse sandy plain with medium to high density and coarse rubble
with high density, erosional pediment
e shS1-5 s anke 754 Slb) e o P W
1-5km Coarse sand Surface erosion, Epandage pediment
W GNP R WA JERN TS P AU [ WIS SRS S F R
1y MJJ&ML’ ;'5‘,9 2 y\ﬁ.ryi\uu wp-ii .LJ Bl ﬁu-ie.)
AL S coarse 11547 o S ety Bege U S . .
Less than 1 km d Sandy plain with coarse and medium grain and medium to high density
san
and rubble with low to medium density, Epandage pediment
e skS1-5 s anke 2972 ISV RN, 2 SO ] W
1-5km Coarse sand ' Surface erosion, covered pediment
. s g et 00 g LS (it b alsda e 5 5, K, ot
eSS 1-5 Sy awle S . . )
815.6 Sandy plain with fine and medium grain and eroded vegetation, covered
1-5km Coarse sand )
pediment
Caid Bt 500 Suil ALE zoe UL al8 s, w6 39
S 15 Bt e B 205 S o b P s Y A SRt
: 701.8 2ol 5
1-5 km Medium sand . ] o .
Playa without vegetation cover or with halophytes, covered pediment
e skS1-5 Sy awle 651 WL S aie g 2L o2l
1-5km Coarse sand Bare lands
kS 15 ity dunls 060.5 W 0 o 2l 5
1-5km Coarse sand ' Alluvial surface erosion of Playa
e gkS 1-5 Sy awle 5955 L Osb e an b glalss,, (2le
1-5km Coarse sand ' River erosion of the wetland of Playa
e gkS 1-5 Sy awle 639.8 oas by gy,les
1-5km Coarse sand ' Abandoned agriculture
kS 15 iy anle 7302 sded g e Jaegie K5 cuds
1-5km Coarse sand ' Sandy plain with medium grain, covered pediment
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Table 9- Granulation results of samples in the study area

stretch Kurtosis sorting i ol
S S S PR S =S facies
Quality  Quantity Quality Quantity  Quality  Quantity
> 1.078  Towards fine-grained 0.218 ) 1.565 S s
medium ) Weak Surface erosion, bare pediment
particles
Sl .
&l Ol Cww 4 ] " il
<% 0632  Towardsfine-grained  0.225 i 1.239 s s
Very . Weak Alluvial fan, erosional or bare pediment
) particles
wide
&ls 5, O3 a4 ) L e 9
. . 5wy glaslas : 5
<% 0760  Towardsfine-grained 0179 . 1499 TS T SEER o
wide ) Weak River erosion, erosional or bare pediment
particles
. r\ja@};bﬂ@jb&\a@ﬁ&é.);‘MZ.»
ol O3 e 4 0L W\M;wass\wvﬂj\:wpé\.h&wa}lsb
0.494 L5, 0.501 1.570 Very Coarse sandy plain with medium to high
Very . . Weak ) o )
i Lots of fine particles density and coarse rubble with high density,
wide
erosional pediment
L S S G Gion L b b
7" 0982  Towards fine-grained  0.219 i 1.442 e o
medium ) Weak Surface erosion, Epandage pediment
particles
JQJUL#@}Q&‘JL%}@:)QLS;‘)@:J
a5, O3 G & _ S s b ga (S WS 5 L K o8 L pl s
ué-’ 0.785 Towards fine-grained 0.102 ) 1.286 Sandy plain with coarse and medium grain and
wide . Weak . . . .
particles medium to high density and rubble with low to
medium density, Epandage pediment
&5, Ohd Cww 4
. P 0ded KON T I P W
oF 0.696  Towards fine-grained  0.225 i 1.634 e o
wide . Weak Surface erosion, covered pediment
particles
Dl ) . [y ) @\5 oy b ablw g s 5, é.) S
&5, Ol Cww 4 )
. 2l [ vpe) Calid sl
ok 0.603 Towards fine-grained 0.273 1.750 o )f - ) )
Very ) Weak Sandy plain with fine and medium grain and
) particles ) )
wide eroded vegetation, covered pediment
o ol a5, O3 G 4 L PSS L LS (nag 86 58 e G0
[-PE g
Very 0.508  Towards fine-grained 0.215 W" ‘ 1.852 s g pwledd Bt ) g Sl
ea
wide particles Playa without vegetation cover or with halophytes,
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stretch Kurtosis sortin
g a)\.w_;) r\)
kS =S S =S &S S facies
Quality  Quantity Quality Quantity  Quality  Quantity
covered pediment
Bl .
&ls 5, O3 G 4 ) ™ Lol
ok 1.966 Towards fine-grained 0.174 1.418 ’ F AR
Very ) Weak Bare lands
. particles
wide
€ 0803 s 0.306 i 1,623 A T o
wide i ) Weak Alluvial surface erosion of Playa
Lots of fine particles
L &l Ol Cww 4 ] ok oy b chole "
. ; il s el s
_}“ 1.094  Towards fine-grained ~ 0.249 ) 1.449 o i _f i 2
medium . Weak River erosion of the wetland of Playa
particles
S | K
LS D) Ol Con 4
BN (@] odd by 3 s
o 0539  Towards fine-grained  0.209 1.938 i
Very . Weak Abandoned agriculture
) particles
wide
45\3)_) u\)b Cow A _
. [ [V s Jaw s s Sl
oF 0.659  Towards fine-grained  0.213 i 1.631 TR e e _
wide Weak Sandy plain with medium grain, covered pediment

particles
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Table 10- Percentage of particles sensitive and resistant to wind erosion

j‘ﬁ)}g’_’)‘)bu\n&)d
o)

Particles larger 7.

o L)"\“":' g_)b) oo
63\{ u“JL"JB OJL,u}) r\.’s

Particles sensitive 7. facies

than 1 mm to wind erosion
29.55 17.3 il s e 5
Surface erosion, bare pediment
48.49 8.64 el s aSSIL, e
Alluvial fan, erosional or bare pediment
- . g_,‘...: \ of . a .
40.38 14.91 il s gy (b3
River erosion, erosional or bare pediment
RIS R RPN PN CE A [N U S St - WP NS  IEURE SR
49.69 19.34 PP WU IV
Very Coarse sandy plain with medium to high density and coarse rubble with high
density, erosional pediment
al \ u*: - .
38.47 16.52 S s (b ol 8
Surface erosion, Epandage pediment
b o o815 b Ko o bl 55 b Lot o815 L oo 5 s (S ot
43.85 10.42 Sb) ecazs bow s
Sandy plain with coarse and medium grain and medium to high density and rubble
with low to medium density, Epandage pediment
W RTINS W W
39.35 19.41 I s
Surface erosion, covered pediment
4760 23.29 st g add 00 g LS (it b alsda e 5 5, K, ot
Sandy plain with fine and medium grain and eroded vegetation, covered pediment
39.04 29.72 s g et i ;58 Sl AW (rap LG alE nag 08l 5 550 ) o
Playa without vegetation cover or with halophytes, covered pediment
27.14 13.91 bk (S ey 2l 2L
Bare lands
47.24 1318 W ] o el 3
Alluvial surface erosion of Playa
30.02 18.47 WL Gsb e 2l slalan,y, (bl 3
River erosion of the wetland of Playa
39.15 29.02 ) 505l
Abandoned agriculture
38.32 20.86 g s B gie Sy i

Sandy plain with medium grain, covered pediment
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Table 11- Assigned scores and harvest intensity of areas affected by wind erosion in Mallard County

Ao oy S b le ol 53 Sl 3525 5 il 3 U1 g
= Aa:l _ }A—c h’.‘/\ﬂ 4 W . S . 3
- SRS U PO N N (O IVE R S JRE VO i "/gj ET e
P TS cazls S S sl oW ol e
(0-100) (0-20) (0-10) (0-10) (0-15)
(LHLSa) Harvest (0-10) (0-10) (0-10) (0-15) Y
Sum of Gravel or Distance of Presence of salt Effects of
Area(ha) intensity General soil Surface soil Vegetation Type of land Row
points tuber on the origin of sand in the soil and surface erosion
strength density and its use
soil surface dunes dispersion on soil
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Fig 6- Map of critical foci in the range of geomorphological facies (a) and harvest points (b) in the study area
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Abstract

Wind erosion and dust storms are one of the natural disasters that are increasingly facing the
arid and desert areas of central Iran. Improper management in natural resources has also had a
high impact on this phenomenon. One of the basic principles of controlling and combating wind
erosion is to know the areas of sediment harvesting. The purpose of this study is to identify the
areas of wind sediment harvesting in the facies of the Mallard region in the west of Tehran
province. Based on topographic maps, satellite imagery, geological map, and field surveys, the
geomorphologic facies map was prepared and then the sampling was done and analyzed in a
GIS environment. The interpretation of the anemometer data using Windrose & Stormrose
showed the wind direction of the dominant and eroding from the northwest. The results obtained
from the study's Sandrose indicated that variation in wind direction is low to high, and Qazvin
station (the station closest to the critical centers) had high variability and included multi-
directional winds with sharp angles. The 83 samples of different facies of the study area are
graded by the ASTM (Dry Sieve) method. The granulation results indicate the local origin of
the harvest. The prioritization map of the critical centers of the region showed that 16.4% of the
area is low intensity, 3.4% medium intensity, and 3% high intensity. Finally, it was found that
saline clay with no vegetation cover or with little vegetation covered with saline in the plain had
the highest percentage of particles sensitive to wind erosion.

Keywords: Wind erosion, harvest areas, grading, Malard, critical point.
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