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Figure (1): Geographical location of study area
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Table (2): impact rate of land use characteristics on primary
and secondary threshold velocities
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Table (1): Error and accuracy values in the decision tree

method between land use characteristics with primary and

secondary threshold velocities
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Table (4): impact rate of soil physical properties on primary
and secondary threshold velocities
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Table (3): Error and accuracy values in the decision tree

method between physical properties with primary and
secondary threshold velocities

. , : . = el
S Do rat Sl sl Wy Bl a g Bk
Correlation coefficient ANG +/4%
Kandall s tau AN +/AO
Mean absolute logarithmis error A o/
Mean absolute perecentage error AN v/
Root mean square logarithmis error A vy
Root mean square percentage error AN f/0Y
Sperarman s rho */AQ +/40
Mean absolute error Y /YO
Root mean squared error AN Y
Relative absolute error (%) YO/AQ AV
Root relative squared error (%) ARVANN ARVANY

=S 50 4l Bl S G55 2 opB s Sl s
e S law s oa 1 0 W3 Ol e 5 503
Aoy 4 sls el 5l S S Olse abe 035
J..’.L_«:J s;_wl 6L>.-)J b)_>-}b J»‘))L«\_E.A coJJxJ::.;JQT
AU 5 SLs s e YL (St 15 01 Jos Ol
.K:a—am-"\;tjl}")) u..u):\.l.wbﬁj (’”Q’}"JJ‘ u.lsﬁ.l.:;
G5 o SN Gl 3 Vv U gl Jpder SIS )
5> ele e Sees 1 OT Ol oo oS el a5l Bl s e
GRS IV L S0 epl s Al o385 o 5l 5 00 S
Jw:‘)@ AR :J\.Gﬂuj.b\iw

Lol sl BL&) e 50 S by 3,50 50
L_gjlaj 4-;.‘_9\ LL‘:—"’TQ“;J—‘”}J&”:"J&QJ’ Sy pods
PPV WV PP S SICIIW PSR HIP VS i (P
Lol cdas o 2alS 1) el ol 35U oean 2 i
oy U Sl coshy sy o 5l else cnl 55
.J_}‘)JAYL.’./-\" U)Mbyuu%ﬁ;

2t o Aoy Pl Ly aS ol LS s



v it b 38 Bl i g g S (S b 2 b oo guas 9 (231! (655 (o)
bl 6>Lﬁbﬁlb1¢&ﬂb\ﬂ Srdlap el Ol
b
sp 400 v=o0 os.:ll:f;(l) 3307x+38.789
13 v=-0.0008x2+0.0189x+ 93112 > N
R*=0.07 3, 20 -
11 ., * 7 200
- - - :l, 150
9 - ':1—. o ese = o w00
7 - - & - 50
55 - - s 25 P sm P p
3y s Y0457 gss o938 ¥ =57.054x2- 276.15x + 397.42
. 105 . N . 0l . R*=0.0861
}M A§‘ 10 -
D s - - . .
e _5‘ ° —— = - 200 . s . . P
7.5 . '.t ‘. ® T, . e
7 1 1.2 1.4 1.6 18 2 G
e3>,y aion 539 1 1.2 1.4 16 1.8 2
Ao 3 y =-0.0008x2 + 0.0926x + 6.6209 400 y =0.1726x" - 20.206x + 691.26
) 1={) 0539 R*=0.5851 .
. R2=0.053¢ e
11 L] 5 ° 200
a0 PR TE
I e e e T o
. . : e 0
7 40 50 60 70 80 90
40 50 60 70 80 90
FUR = y=-0.0061x2+ 0,2014x + 7.6107 400 - l)"m4§'=l'f'i):;}x TR
» R*=0.3511 300 =
11 . . - *
- . 200 T
e 0 L . g2 e o
I :"'-":'_ . o0 E . » '. . 102 e . o2 s se - v. -
2 5 10 15 20 25
5 10 15 20 25
Lo 400 y=0.2531x7- 13.761x + 290.68
. ) = = ® R*=0.1296
e 9 y=-0.0012x"+0.0718x + 8.1072 300 <
L]
o R*=0.0408
. ..9900 . 200 e ®° .
—rrrTi e 100 ¢y >
7 [} - "o i . *%ee, ee® -
0 10 20 30 40 50 0 10 20 30 40 50
it ¥=0,0003x+ 0.0025x + 8.9957 400 y=-0.0594x"+0.7737x + 12663
S o li R2=06283 0 |, . R2=0.0605
] ] ¢
Y e ’ 200 o0 * .
0 LIYX) . - s L. L
c:'._'] o. .-, v e 100 !;:.., I i
0 10 20 30 40 50 0 10 20 30 40 50
Cash, 3 y=-0.1267x7+0.061x + 9.2912 400 ¥ =12.086x7- 3.2045% + 96.646
’ R:=0.1015 K=0626
11 i y ’
o 8 s 200 i '. . ‘_o'___—/—"'.
VI .o. y—t 2 " (1) adn LE B
' DUCREN LY SR i ‘:._: °
(L]} [] 0
] 0 0.5 l 15 2 25 3 3.
0 1 2 3 4

Sdaghle b pasls 5 ol Gl Baul o Ol p (S 5ol 56 10) IS
Figure (5): The effect of physical parameters on wind erosion threshold velocity and erosion index
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Table (6): impact rate of soil chemical properties on primary
and secondary threshold velocities
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Table (5): Error and accuracy values in the decision tree

method between chemical properties with primary and
secondary threshold velocities
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Extended Abstract

Introduction: Wind erosion is a phenomenon that causes severe environmental changes in arid and semi-arid
climates. As surface soil texture is very effective in soil erodibility, identifying soil erodibility index is important
and efficient. Mismanagement greatly contributes to the development of wind erosion. The velocity that makes
the first particles of soil move from the surface is called the erosion threshold speed. Measuring the factors
involved in wind erosion has always been difficult and costly. Therefore, using wind tunnels is suggested as an
alternative method. This study investigated the physical and chemical properties of soil and their effects on wind
erosion.

Materials and Methods: The Meybod wind canal is located at 32° 07" 00"- 32° 11’ 00" and 35° 56’ 00"-54°
06' 00". Using satellite images derived from Google Earth and the GIS software and the data gathered via field
visits, a study border was designated for the region. Based on the area’s characteristics and the existing facies, a
forty-points sampling network was randomly applied to the study area. As for the threshold speed test, first the
wind erosion measuring device was placed on the desired point, and the wind speed was increased slowly to
reach the erosion threshold speed; then the intended samples were collected from the surface soil (0-5 cm of soil
surface). The soil’s physical and chemical properties including sodium, calcium, magnesium, organic carbon,
organic matter, salinity, sodium absorption ratio, sand, clay and silt, gravel percentage, as well as soil moisture
and texture were measured in the laboratory. In the next step, the Weka 3.8 software was used to determine the
role of each physical and chemical parameter on the erosion threshold speed.

Results:

e Landuse

Using the decision tree algorithm, the relationship between land use characteristics of all points with
threshold speed was investigated and the results were extracted. The effect of each parameter on the velocity of
the erosion threshold was also obtained. Data mining results showed a high correlation between land use
parameters and the erosion threshold speed. It was also found that the land use characteristics had a greater
impact on the secondary threshold speed.

e Physical parameters
The results of data mining indicated a significant correlation between physical parameters and the threshold
speed. According to the obtained statistical results, it was found that physical properties had the greatest effect
on the secondary threshold speed. Therefore, the secondary threshold velocity had been used to examine the
correlation and trend.
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e  Chemical properties:

The results of data mining suggested a high correlation between chemical parameters and the threshold
speed. According to the obtained statistical results, it could be found that chemical properties had a greater effect
on the secondary threshold speed; Therefore, to investigate the correlation and the effect of each parameter on
the threshold speed, the secondary threshold speed was used. Based on the significant correlation between
threshold velocity and erodibility index, it was found that the erodibility index had an effect on the erosion
threshold speed. It was also found that the threshold speed decreased with an increase in erodibility index.

Discussion and conclusion: This study investigated the effect of physical and chemical properties, and land use
on erosion threshold speed using data mining with decision tree algorithm. Moreover, the SPSS software was
used for discovering the correlation between those factors and erosion threshold. The results of land use data
mining showed that land use characteristics, including surface pavement, cultivation status, and canopy status
affected the threshold speed.

The results of physical properties’ data mining indicated that soil saturation percentage, Special Weight and
sand and silt percentage, soil texture, surface gravel percentage, and moisture were respectively effective up to
40%, 20%, 90%, 30%, and 100% on the threshold speed. On the other hand, the results of chemical properties’
data mining suggested that the sodium adsorption ratio could be effective up to 90% on the threshold speed. It
was also found that organic carbon and organic matter were 100% effective on the erosion threshold rate.
However, calcium and magnesium were found to affect the erosion threshold only by 10%. This study’s findings
are consistent with those found by Lee (2007), Lee et al. (2008), Mahmoudabadi and Rajabpour (2017),
Azimzadeh et al. (2002) and Nourozzadeh Haddad and Bahrami (2015).

Physical parameters’ statistical results showed that parameters such as the percentage of gravel, silt, and sand
had the greatest effect on the velocity threshold, and that the special weight and clay percentage were least
effective in this regard. These findings are consistent with those found by Zare Arnani (2014), Azimzadeh et al.
(2004). Furthermore, the statistical results of soil’s chemical parameters suggested that sodium and magnesium
had the least effect on wind erosion threshold speed, while the highest impact belonged to the percentage of
organic carbon and organic matter, which could be attributed to the high adhesion of soil particles in the
presence of organic matter and organic carbon. These findings are consistent with those found by Ekhtesasiet al.
(2003), Azimzadeh et al. (2004) and Zahrabi et al. (2019).

Keywords: wind erosion meter, Soil properties, Decision Tree Algorithm, Geomorphological facies.



