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7- Terrain Attributes
8- Soil-Landscape Modelling
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5- Detailed Soil Maps
6- Ancillary Data
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1- Terrain Analysis
2 -Digital Elevation Model
3 -Soil Digital Mapping
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7- Stepwise regression
8 - Multi layer Preceptron
9 -Feed- Forward Back Propagation
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1-Linear Regression

2 -Avrtificial Neural Network
3 - Ordinary Kriging

4 - Co-kriging

5 - Regression Kriging

6 - Kriging with External Drift



IFAY ol d,yl — (190599 < Yo loud « YV ul> (S g ol s VAY

ol e plyis 4 SB IS e sl (e 00d el
SHIY Jgaz 5 gLyl (c093) Jao jload Bk (slraasuin g
oS 3wl g o 0 Jodo pl jd oS jslatlen (Cuwl o
ol iy L oS canl do > ) 39 ddlaie oyl S I
ot 52 Y Jo e 3l SB T8 i 0092
aibaio > Coogas (0l 2b (e Syt sy Silo Ol
asliodl glada suin lys Gly s o pd bl o adllas 350
ol )Sen (Sl 0je ohg paw (ol &8 adls
S s 0amd (U5 & Sl S 5l e cud Jsbo 5 St
250 oSl gl sladnsuio lis ;o sl Glusgad oyl ob;
e i 15 SlplS o pd (S (ot Rl g o]
ol U bdiasuino uoj (slodld (gl <l puss il gles e
9 YL a9 (sl (6l digel S by pis S5 53 39290
Slalyd s o cowl Sldllas s3gimme jd brdasuin (pl opil
el o5 (3l 9 YU plde

L Oiomen 5 55080 b o)l sladasiin (Kot
oS am o Gt @l (Y Jgi2) 45 delme S N (S ol
Foas guie (JSsus ladasuio yu gyl ire (Siuer
S a8y )l 0529 SLS STl 088 £lis) Jao
o=l L lbgine (Ssen Braasuio plo (b )8 jasls
s YL Om onl 3 Rgby padld )l S Cpogad
155 (lis | sladuaseiio 3l 5L |y (/07 L by 1)  Stumsas
O o 2Ll g 059 oy o gl (a3 LS clan]
ot Jsb 2lSer (a3lE il slhaasiie 5 cute (Siuser
Aoy Lt s 5 SB I enyS ol b (e (Stanen Jlate
Lo (Stuod ol (Hy At j3dne 2 STl (Stson ()
e 5500 syl U i |y o e o s 0
5 o=l 45 laddlas 3 cuh IS g9 4 baype slayesl
SLeMbl jl aaliwl b S Sluogas 359040 (sl (V) odljule
o gLl sl yialyly asols plosl el (058 Jio I o>
Shsed Cgwy a3 LS g ol ©ab jadld ol (a3 ls
o 93 cpdizee ol lis (T el lje b gyl sime
Al Folate colo Ly p 503 ol 3 1) ) ine (Siason
(Y5 5 VA DY) wlos,S

g Sy Jus
claaasiio § SL (M )5 Gl o S S) abal
3y9 [0 dlaisl waw )3 pI5 & o g )55 b9y 4 Slas)le
Jie SG gl ) Jools @lss Gk o 48 €35 1,5 )
o3y Lis Y oylads adolee Cyguay oS 0jusio N> Jad  Sguw S,
i)l g w3 Gl TPT L ply ey e L a0

' bl o le] cloosls (R?) (s oy s MAE jlias 5|
U s 5 2Lyl lajbae polsl o coles )3 b oalisl
o GLeaSd alS )5 QB (idas e Comles
l,»ls =l NeuroSolution v.5 ¢l58l 5,5 lase ;5 ol

W

sobel (e slesdig

Ol 2la0g® sotaie 4 odlital 3)90 (5 lol (ynej slacdy,
(g Sz S gy ol s ) 0 S (8
Sl (g N9y b Sz )5 9 Ko )5 g )S) S S5
dw )3 9 39 g3 03latsl (SaS puite Sl (2biyg)> ) sl > S
OreS Gl glite lagiy oSN L (S slajsio 1503 ()
e s Sl ool mm sl sl 23905 oo odlitesl Lol yuize
5 plxl (V) GBS+ V.9 Jljal ey )3 (b 9 plS o)l

PYRWECHIY

(omas dSud Jde e )5,y sla gy 5l eolatwl b laosls
5 SmS Oge)S) sdsere S S5 (Jgeme Sizm S
@B Ll Gl 8ad alogys (e gy b Siom S
modly Jolie jo e slaodly iiSTys coolaiwl 3y5e )5 ez
G D § o S u—éL’.})‘ ol A gome )d ol d,:fo)'l.\sl s
i) e lsie & (MAE) 3llas slbs Sk 5 (R?) s
O 03 03 )LSe sl g J1 S o sl eSS
VNS
S g

J58 £ 3 iS5 e b S )8 clinm (s iz
2 29250 dastio ya & bgype Copd (b cuns b g Arc Map
Ay 6045 03 (peesd leodly i rol.?dl J Sy &Y & Jae
2 goad ArC Map I3 8 p 5 b oo 3y 5 (cae 45l Jas
loalawl U (gais gy 0l (it dads odd asiie golaw
Caled 52 8 plul GSH 133l £33 )5 3 o)lel e slacdyy
‘_rﬂ 025 Olyss diald 0 plool (sai aigy (ST dwslie (ol
odld uLw\_’ J_'>‘5 dLo.»Jbl) l; LF’LQ’W Gygas g é]a.w A P Sk

AW

P ol litice g (oegd) i) Jho 00 ag (6 i, (slaadi
sleodls (o)lel oM pimran .ol oai ol (L5 ¥ S

1 - Cross Validation
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Abstract

This study was conducted to evaluate using terrain attributes derived from digital elevation model (DEM) as
ancillary data to predict soil organic carbon (SOC) by implementing different statistical and geostatistical
techniques. A linear regression model (LR), Artificial Neural Network model (ANN), ordinary kriging (OK),
ordinary co-kriging (OCK), regression kriging (RK) and kriging with an external drift (KED) were performed to
predict spatial distribution of SOC in an area of 2400 km? in mashhad, iran. The SOC was measured for 200 soil
samples of the study area and their corresponding Terrain attributes value was extracted from derived from 10-m
resolution DEM. correlation between measured SOC and individual terrain attributes was determined, the
number of 160 data were used for model development and 40 as validation data set. Resulting maps of different
interpolation methods were compared to evaluate map quality using MAE and R? criteria calculated from
plotting measured versus estimated data. The results showed that there is a significant but not strong correlation
between SOC and terrain attributes. The comparison of estimation techniques showed that the KED technique
with wetness index as ancillary data has the best performance (MAE=0.18 %, R?=0.67) of all, but no significant
difference with RK. There were modest differences between maps created with geostaistical technique but
sensible difference with LR and ANN ones. The results of this study propose that although there is a significant
correlation between SOC and terrain attributes therefore It can be use for enhancing the quality of map, but it is
not able to express the spatial variability of SOC as it is necessary for detailed soil map. Because there is other
factors controlling SOC spatial distribution
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