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Tablel. UTM coordinates of Soil samples sites
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Figl.Rainfall simulator device designed in soil science greenhouse of Zanjan University was designed and used in this study
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Table2. Physical and chemical properties of the studied soils
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gl S a)
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o 0 0
Silt
6.58 48.75 0.61 3.34 44.09 0.10 0.02 1.25 0.01 12.00 84.00 4.00 ol
Clay loam
0.92 22.88 1.55 6.40 31.30 0.08 0.03 1.21 0 38.00 27.00 35.00 o e
Silt loam
1.51 34.00 0.24 7.07 24.32 0.00 0.04 1.30 0.01 20.00 53.00 27.00 o
Sandy clay
2.06 27.50 1.38 7.63 16.37 0.05 0.05 1.40 0.03 35.00 18.68 46.32 S o
Loam
0.94 4.50 1.25 5.30 14.93 0.05 0.05 1.35 0.03 23.00 37.00 40.00 e
Sandy clay
2.16 26.25 1.01 434 36.93 0.00 0.12 1.42 0.04 26.00 9.00 65.00 loam
o e
Sandy loam
1.04 18.75 0.81 6.21 73.47 0.00 0.26 1.43 0.04 10.00 18.00 72.00 PEI
Loamy sand
1.42 12.00 0.69 5.90 89.66 0.00 0.34 1.50 0.05 4.00 21.00 75.00
TR
Sand
0.64 2.50 0.47 2.30 518.15 0.00 0.80 1.68 0.05 2.00 3.00 95.00 "

J

IFY 507 el

o g b

LS plasd 5 (b s S

Skt SOl VY plend 5 Spd s S (V) Jsdx s
S s gy b 5l ta gt 5, 90 S sl sl osls Ol
Aoss S A I 508 S atal ials OLES |5 ignad Lyl 3
ot s alie sl S 3500 51 508 T sl 6 ke
OLES () Jsd>= 55 S 4,80k [YO] sl 0l 1) LS 05y

IYAY sl —FY o lows — o210 Jlw

aA

(ﬁ)}j JAL@ \Lfb- r.h a‘)LﬁT‘) m: V‘.’.j‘”p (RZ) A)LﬁT A r.:.wj;
bl sk oLl ke 4 (Y 5\ sladdsles) (VIF) T bl
A eslaad U‘:""AJJ“Z’ )40 6ueh\zﬁ Uj':“"ﬁ) U;')\f B

R?=1- () M)
S5T.
1
VIF = — o
UP@J}JNJJASMQ@M%JJRYZLAQ‘)JAS

ool s & 4 (AL 5SS VIF 5 5Csy ) sde 4 R?

1. Collinearity statistics
2. Variance inflation factor

Olnl ool (pwiigs 9 pgle


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiKpMONnovUAhVF2RoKHT7CA5UQFggqMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FVariance_inflation_factor&usg=AFQjCNHuLW9woezkN3RS84cThDK4ImEGSg

3 e ST OLL el las 51 3 ol aauls 4 O3 b @
il glasl 55 Jledl Ghlu b g iy Sad )z [Y0]
AV e e e SYFEY (Sl b s S oS sl OLES
Fon e S POV ke b 8 S Gladly il b Ol
g5 O Lsls 0L ) Gl (e s o S0e (508 e
e e S P 5 Sledl e ould s s S
3% OIS fasn b glawdl b ml ol ods oL
Ll s S Slesl il b Ol 2als . cuils Csllas [0
ssb e (655003 IS plp 5 Caslie a5 L s ol &
ol 53 357 (I bl o Rl 3l o3 o3Il Rl 3L S
ol leslas &S >l gs Coeslie (13 o3Il a8 L s ) se
Siabod sl 5158 68 [YAT 0 55 slaasil b mls ol .23l
bbb S st b S 5 e s Sl el
a ol Callas il o Cole e de A SWHL s
5 bt 5 (b S Sy 4 sl Gl Jds de e Sl
o5 95 cpl 53 addlae 5,50 GlaS woglie Liibesl Ll b
I s (ewy) oo il D3 gl SIS Sk 4 ail b s
5o (o) Sns als Db 5 (S (sl s o b e
CS o plp s Coglie (SBLsl il s 4 Ko Sl
Sl s cpen g [V Tl o Rl s sk (655 00
53 0LL ol as 5l B0 0L ol 55 sy o s St b
Olsan 5 s OLid 5 5l by sl 31 g 5V Coslae ol (595
sy ol b eddl 58 bl plo g o OF Sledly ila
sl 51 ol 3 VU Sbe 3l opl Sl [hlus Ols
Llge g ol S 2y e S 4 sy 2o
3 sl O 568 Ol 5 s ol Jsl Ly s35 5U «
Sl Gledly Gl (Y JS8) Al LS e e
bt 5 (Kb gla Sy ale o SLS o3Il 4 edle u)
5 LD sl s e Klg e 5o Silesl 5, glass
Goleltr ol dlesl 05 Sl 5o S mla 0L ol b
L edalie Ol bl 4 Olyd cpl ASTL s ol e 5l o3
3pms ol by wlie Lilosl gladsls aen 53 Sl ol &S
3 ol a S 18 Jhhed Sl s baaar oS LK
3126 0L o Jan 55 3 JWET Lol e 0L 6 lad Lo 5 ST
0 g8 e oo e ST glaS b SIS sl OLL s s
K os e Dlllle o b s cpl A3 sdalie kw0
Sleil (il b o ol Jasl 5 (S, sl e Ol S VY]
wr ol Calbe (il e oglate Ayl b e SU o
(1) s 53 45 £, 0kea 22 By S5 ASL 55, S 2l
e )3 5 g S ol S aodea Colda Sl sl esls LS
JUml odu s skalive 5 5ls Ol 2als St s Of 358 s e
S OTagms ko YL OLL s 51 36 0L b s S
s wsm ) Sl S Chen S S odes Culis

IYAY sl —FY o lows — o210 Jlw

X

o3 5l oS B S T 5l n do s ol o a3l
oo 8l e VY Sl sS goall o etk SR ARV EY*
S0 S (Y Jodr) sg eiie b C3L gl g VAL
HEWSTRK ).\J;U;':j) alee dS Sl S s B 5l s,
S Cisy 5o Bdes 25 5 R ‘fﬁj slacisl >
&S 63l b Sltde zils B a4 i 35050 3 5 Sal
5 ) (Sal 28 Sl Ol sy s (A3 051 5 k)
L35 701 (Ut e

Sl s ladl il b

L Sledl hled bosls 05 b o Jio 55
/00 dﬁM 53 /Y Jsles G gpand =y Spd S el
1] s b ass

Lo jiaze Jilize 5 Jool O 31 ¥ Jgus
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Figure2. Mean of the splash erosion for soil textures (a) and slope degrees (b) (no significant among columns with the

same letters)
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Splash erosio = —3.74 + (3.69 X Lime) + (13.14 X Gypsum) — (3.11 X OM) + (3.84 X Sand)
—(0.53 X Clay) — (41.07 X Pb) — (642.27 X Dg) + (0.56 X Ks) R?=0.93 5

(3

Splash erosion = 19.21 + (3.21 X Lime) + (5.79 X Gypsum) — (47.23 X OM) R = 0.75 5,

= 8.04
= 3504
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Fig3. Estimated and measured amounts of splash erosion

textures of with silt, sand clay, clay and loam for four soil
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Abstract

Variability of Splash Erosion from Slope Gradient and Soil Properties

A. Baliani', A.R. Vaezi’ and H. Emami’®
Received:2016/11/10  Accepted : 2017/07/24

Soils in arid and semi-arid regions are strongly affected by the accumulation of salts, especially
carbonates and gypsum. The soils are inherently low in organic matter content and in consequence unstable
in the structure which declines the soil’s resistance to water erosion processes. Moreover, the soils are
weakly covered with natural vegetation cover which exposes surface soil to erosive factors, particularly
raindrop impact. Therefore, this study was conducted to investigate the splash erosion rate in relation to
slope gradient in the soils with different properties. Toward this, twelve soil texture classes were exposed
to simulated rainfalls with 40 mm per hour in intensity for 10-min in four slope gradients (0, 10, 20, and
30%). A total of 144 experimental soil boxes with 25 cm %35 cm in dimensions were investigated using the
completely randomized block design. The results of this study showed that significant difference was found
among the soils in splash erosion (P<0.001). Among the soils, the highest splash erosion rate was observed
in Silt (244.20 gram m-2), while sand showed the lowest value (65.71 gram m-2). Splash erosion rate
was significantly affected by slope gradient. Splash erosion showed a decreasing trend from 0 to 10 slope
degrees and increasing trend from 10 to 30 slope degrees. Significant correlations were found between splash
erosion and sand, clay, geometric mean particle diameter, bulk density, saturated hydraulic conductivity,
organic matter, calcium bicarbonate equivalent and gypsum. Multiple linear regression analysis indicated
that the splash erosion was significantly related to the Organic matter, Calcium Carbonate Equivalent and
gypsum with a coefficient of determination of 0.75. The soil’s susceptibility of arid and semi-arid regions

to splash erosion can be initially estimated using a regression equation based on these variables.

Keywords: Soil texture, Surface slope, Raindrop impact, Rainfall simulation, Regression equation.
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