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Table 1. Descriptive statistics of the studied variables

Coefficient of

Mean Minimum Maximum Median Skewness "
Variation (%)

Sand (%) 73.80 64.58 82.35 74.30 -0.23 6.11

Silt (%) 18.76 12.27 28.68 18.65 0.40 15.73

Clay (%) 7.86 3.03 28.74 7.15 3.91 40.68

Clay* 0.87 0.48 1.45 0.75 0.79 15.80

Vf Sand (%) 12.82 0.91 23.73 12.46 0.11 29.23

OC (%) 0.43 0.03 2.88 0.35 3.17 107.75

oC* -0.55 -1.71 0.46 -0.46 0.62 78.90

MWD (mm) 0.88 0.45 1.49 0.86 0.47 28.68

Kustei(ton h MJ~* mm™1) 0.027 0.011 0.040 0.027 -0.332 19.93

KusLes(ton h Mjt mm_l) 0.029 0.011 0.041 0.033 -0.516 18.33

Kepic(ton h Mjt mm_l) 0.028 0.009 0.046 0.028 -0.189 19.76

Kpg(ton h MJ~* mm™1) 0.020  0.012 0.030 0.020  0.454 22.68

Vf Sand: very fine sand, OC: organic carbon, MWD: Mean weight diameter of aggregates, K: soil erodibility factor

*Data after logarithmic transformation
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Table 2. Pearson correlation coefficient between the studied variables

Sand Silt Clay Vf Sand OoC MWD Kustei KusLer Kepic Koy
Sand 1.00
Silt -0.95™ 1.00
Clay -0.91™ 0.75™ 1.00
VfSand -0.08™ 0.25" -0.15m 1.00
oC -0.04"  -0.01" 0.09" -0.10" 1.00
MWD 0.49™ -0.59™ -0.30" -0.40™ 0.25" 1.00
Kustei -0.34™ 0.44™ 0.16™ 0.49™ -0.43™  -0.57™ 1.00
Kustes -0.29" 0.40™ 0.13™ 0.47™ -0.39"  -0.55™  0.94™ 1.00
Kepic -0.65™ 0.69™ 0.52™ 0.10m -0.21"™  -0.50™ 0.35™ 037" 1.00
Kog -0.99™ 0.94™ 0.92™ 0.07" -0.05"  -047" 031" 0.26" 0.62™ 1.00

SO sire puE NS oy iy 5 Sy pebans j3 Sl S Gl 5 Ay g

** *: are significant at P <0.01, and 0.05, respectively, ns is non-significant.
Vf Sand: very fine sand, OC: organic carbon, MWD: Mean weight diameter of aggregates, K: soil erodibility factor
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Figure 3. Comparison of the average erodibility factor estimated by different regression relationships. (
Different uppercase and lowercase letters indicate significant differences at P<0.05 by Tukey and Duncan's test).

ol ) oo sl yolie 5 loval s jyolie oy —0y90 S piio p Lodpdinsd (9% Joo Al
Sl e jlade a5 col aigy Sloj (e 25 s o Azl
3 et 2 jlake 5 (S S 0 eSS d—le 1 Sapstt sloado e Ol @b
Sl caus (Zheng et al. 2009) il 4 i cl> (PRJUUES PR 51 BRCORI I CVY B gl PR CSRP SO PR BV
acgore S iy (CO/C ) aibiwl s (glaskad S50 als 5 nools Sl Sowgy 4>y wd sl
3 S Sl (SKly Hlade S1aws o iales | cols Joss] (gles yuss o .0 ool Laosls S Kly
YO 5l i S bagie Sl Kialy ol oo o Toe 58 Lo jifpes e 00 Lo glankad 3 .ol
(Ganawa et al. el as Sl (Sly ail awsyo Iy jero Jlotizla e b Bolas o5 aS ol Slaises
Ao, YO 5l S S (Kels o)lge 5 i 2003) ails )0 Ladyusinsd a5 1) 20U Jlade g o o0 lis
5 (S SB slo e A3 sleanls Sbces e aiald 54 o odwal ailiwl oy o o] @ )A.:L:
sleanl g 310 oo VO 5l i S5 (SKiwly ) laaiges o1 slygle yo a5 el glalold causS Lo
(Cambardella 55,5 o slow! (50 e Sleladl) > 1> &S Cwline Gl plcd 3 ks o e s les oo
Slaiss, 5l e bt Joa> sl iiman et al. 1994) 5 9l o 8l o e 4l 0ls U Ladbges
J,.,L? el 5l g,ls paiges Juoled ool i o5 kel e al_ola ol sl 2l s Ll adgls SIS S—wgn
alayly ools s Bl 505 Lod posiond 4 bogy e o Jaie diged g 0 05 392y G5 Swgn
ples.(Mulla & McBratney, 2001) o5& 1,8, Sl g R? oo 3l Jow o e ol Jlae oS o
ot d lo Jule imen § S olo ie 5 Sl st o (g0, R? il o RSS
693 by hu}?—o.& a0 )| G:l.io (;...‘.4‘9 ‘_g\)lo A.JUQ.A.))}A OO 9 "A"SKSA ‘_g)jo)l..\.J ‘) Uas uLu).c )LA_QA RSS

‘Y



e SB s iy gile B Jele samag 59,900

S0 padiges slacaadae )0 Lo paie (pl e g

2,15 099 ouis

VO 3 2aS aibin] as 4 glanks 51 o (gl dalllan
Shoeye CLSESS (6,5, Bl il g0 9oy

axlaod ygo (5 yuiiio 9 0o d1d 53 19 (GlaLod it e lasio - Jgu
Table 3. The characteristics of the semi-variograms fitted to the studied variables

Model type  Nugget (Co) Sill Range Ag (Nugget/Sill)*100 RSS R?
(Cot+C) (m)
Sand Exponential 15.6 36.5 800 42.739 325 0.707
Silt Exponential 48 102.8 2400 46.693 7.85 0.724
Clay Exponential 3.46 4.95 2600 69.899 0.623 0.613
Vf Sand Exponential 11 18.2 2400 60.44 24.3 0.51
ocC Spherical 0.145 0.272 2950 53.309 0.0148 0.52
MWD Exponential 0.039 0.053 2400 73.585 6.887 0.528
KusLEi Gaussian 0.0012 0.0057 8000 21.052 1.980 0.861
KusLEs Exponential 0.0013 0.0022 3100 59.09 1.474 0.710
Kepic Gaussian 0.0016 0.006 10000 26.66 1.304 0.865
Kbg Gaussian 0.04 0.094 9500 42.55 6.256 0.753

Vf Sand: very fine sand, OC: organic carbon, MWD: Mean weight diameter of aggregates, K: soil erodibility factor
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Table 4. Accuracy assessment of soil variables estimation using of interpolation methods.

RMSE
Sand Silt Clay VfSand OC MWD Knowmoi Knowmot Kepic Kby
(%) (mm) (ton hMJ~* mm™1)
Kriging 0.151 0.295 0.050 0.181 0.010 0.007 0.0002 0.0003 0.0001 0.0001
IDW 0.220 0.204 0.063 0.133 0.013 0.010 0.0002 0.0002 0.0001 0.0001

Vf Sand: very fine sand, OC: organic carbon, MWD: Mean weight diameter of aggregates, K: soil erodibility factor
RMSE: Root mean square error, Kriging and IDW: interpolation methods of kriging and inverse distance weighting, respectively.
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Abstract

Soil erosion in upstream areas has an important role in sediment entry to dams. Sediment accumulation
result in decreases of dam service life, environmental problems, and acceleration of floods. In addition
to climate, topography, vegetation cover and land management, soil erosion amount depends on soil
characteristics and its erodibility. In this research, soil erodibility factor and its special distribution was
assessed by using of various pedotransfer functions including Kusie, Kepic and Kpg in a part of Aliabad
watershed of Roodbar, located at upstream of Sefidrood dam. The soil samples were collected from 0-
10 cm depth and size distribution of soil primary particles, organic carbon content, and aggregates
stability were measured. The Kusie was calculated in two ways without codes of soil structure and
permeability, and with respective codes, named as Kustei, and Kuster, respectively. The results showed
that studied soils generally had coarse texture, and KuysLei was estimated low to moderate in range of
0.11 to 0.040 ton h MJ** mm™. The least soil erodibility factor belongs to Kpg, which was significantly
lower than the soil erodibility factors calculated by other pedotransfer functions. All of the calculated
erodibility factors had significant negative correlation with mean weight diameter of aggregates which
Kuscei and Kpg showed the most and least correlation with MWD, respectively. All of the erodibility
factors had moderate spatial dependence, however Kusiei sShowed strong spatial dependence. Therfore,
it generally can be concluded that zoning map of Kusiei generated via kriging can be a suitable indicator
of the studied soils erodibility.

Keywords: Soil Erosion, Aggregate Stability, pedotransfer function, mean weight diameter of
aggregate, spatial dependence.
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