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Figure 1. The Location of studied area in Iran (a), Kourdistan province (b) and Baneh City (c)

Dbl oo (G g 9318,5 ¢99,5) oauiSTy b g (o
D oln aodl j5b & |y ol i el e
-Y g shaamre 0old a4y -V (S ools ags ) 1pl8 A
S ools 4y aows ools ols bl )| s 55l Jos
Joe it e 3] o 3T Al 8 3905 e
Gaigy A pladliculio (639)5 9 (eSS Cux
(¥ S=2) 0 5 SLS il 3 (o093,

il 9 Jomo sl 035 99 ) dihaie slaS>
Taghizadeh-Mehrjardi et al., ) ws-3 o gonaal

s s by e 45 4l dilae _wolid e (2016
3 St laegome Jold il e SSg508ll
Jloms Boces 505y, 5 ool il § b s
adlaiie ;3 odes (5))slaS 3l (Byh Cgir g (2)¢
g e 930 g2 ealS) ()5 SV gaze St Juls

[ A ccsnd gl oylaats _‘_;,a]

(DEM) &5 oopdy Joe

S5 gylays digai

Gyl Al
(NDVI, SAVT)

bl glhma!
(Slope, Azpect,LS)

1

(SOLIM) Juaz (§9333 o5 sl 03l gl

(ANN) (c£3as oac 4505 Jaa g

W 5315

g2 2ebnyd L il
() abaily) acls dlales 3l calially

Jee oty ealia izl

[ SoLIM Jos ]

(Sl A s
-
CIS

e

Selyd ol esd) uci iy ]

S gl b o) 40 ki St G plasl Jolyn -Y IS
Figure 2. Flowchart for digital mapping of soil erodibility

SloY b oad gunaib by S 'osS by i,

YA

lei&aloﬂ Oldlao g S (5,10 paiged



VWAV Ll Yo lad Fol>

S 0,5 Clabass

Ll 5l oolizwl L ERDAS 133l a5 5l oslictal b gl
a8l plol At 4 peal (o) 4 ey JAS
daool> ablis) pglas blis Clatss coslsy by, ol
oo b S Ses a2i g, 5l (-

a o fFY Jolwe ol RMSE e 5 wo 8 olal

g VYD

RFSF Gyl dazme 6T Ngel Jee el Cuo
Omzed L85 O ol sbbail slpy alees
- 09, Jae sl asls SAGA Iisle 55l eolaiull
- oy Ve s 5 Sy ol L (DEM) glis )|
A s et g sl el
St T Fns (55T e s ety s
SOt Sz See Glaehl Gam 005 sl
Comla 5 JUI Sl oolawl b S (600 ol 3 Jole
- Jue 90 (6095 Oy 4 Bomdisheg i lEle s
S AL by Sl Jels o s, ol
DBlge et Jsb g )] et
B il
SoLIM Juw
ey =SB blaiul 0 S0, 5l pols Gudes o
S50 dblaie SI (5 iyl B (o8, A0E s Cux
55,5 ooliil )+ 4 SOLIM l38la 35 o anlllas
Sygo 4 odle yeb 4 ¢ Juw cpl .(Zhu et al., 1996)
D9 go iy (V) alasly

S=1f(E) M
Slpite 5 SB Sl woss 4 E 5 S ol o a8
bow - S dal, camolis f 5 siie oo
5 e oSy ST e ol ol sl
oads ailis ComBge SO lp e —S i,
i 050 adlaie 1o ol la Fhs b g SB oSl canily
S o L SOLIM (IS sl 4y gy aialss glunul L
iy =SB Ly, 5 S e enijle e (385
bhog o5 (Lhow gbesls 5 S ools wlaly)

4- Curvature Pattern

5- Curvature Specification
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Table 1. Some physical and chemical properties of soils in the studied area

Properties Min

Max

Mean StDev cVv

Sand (%) 18 59
Silt (%) 26 49

Clay (%) 7 41

TNV (%) 0 95
1.93

0.0105

0.22
0.0090

PE (cm h?)
K (t.h mjt.mm?)

29.9 10.8 36
39.7 5.1 12

30.3 7.3 24

3.84 1.84 47
0.54 0.26 48

0.0096 0.002 20
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Figure 3. Spatial distribution of some of environmental variables (Slope (a), Aspect (b), LS (c), Savi (d)
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Table 1. Results of evaluation of SoLIM and ANN models in the estimating K-index

Variable model MAE RMSE R?
. (SoLIM) 0.00009 0.00013 0.72
(K-index) ,
(ANN) 0.003 0.00015 0.67
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According to table 2, the numerical value Root Mean Square Error, Smaller represents better performance the model can be used

1- Artificial neural networks
2- Root Mean Square Error
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1- Soil Erodibility map
2- Soil uncertainty map
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The Prediction of Spatial Variability of Soil Erodibility Index Using Digital
Mapping Technique in Kanisef Region, Baneh
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Abstract

Soil erodibility (K) index is one of vital parameters in water erosion prediction. Therefore knowledge
about spatial variability of this parameter (K) can significantly help in the modeling of water erosion
in area of interest. Our purpose was to predict spatial variability of soil erodibility index using digital
soil mapping technique in Baneh region (Kanisef area), Kurdistan Province. In this study, based on
hypercube sampling methods, 217 sampling sites were selected in area of 4000-ha and then soil
samples were collected from depth 0-30 cm and some soil properties (i.e. calcium carbonate
equivalent, clay, silt, sand, surface special weight and soil organic carbon) were determined. Using
RETC software soil infiltration values were obtained and then K factor was calculated according to
Vaezi equation. Then, the relationship between K factor and ancillary covariates derived from DEM
and Landsat image was obtained by land-soil models (Solim) and artificial neural network. Result
showed that Solim model (R? and RMSE 0.72 and 0.00013, respectively) have higher performance
than artificial neural network (R?and RMSE 0.67 and 0.00015, respectively) for soil erodibility index
prediction. Our result also showed it is possible to map soil erodibility index continuously with
reasonable accuracy. Finally digital map of K factor was prepared using Soilm model in the study
area. The digital map of K factor obtained by Solim indicated ranging of soil erodibility from 0.0094
to 0.0095 ton.ha/Mj.mm. We recommend prediction of spatial variation of K factor by the other
digital soil mapping techniques.

Key words: Artificial neural network (ANN), Hypercube technique, Land-soil model (SOLIM)
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