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Figure 1. Location of the study areas (the reference and recipient sites).
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Table 1. Classification of some excavated pedons at recipient site based on Soil Taxonomy and World

Reference Base for Soil Resources systems.

Suesy dlelus

Classification system

(Y010) lem (gkues,
World Reference Base for Soil Resources (2015)

(Y18) A el (e,
Soil Taxonomy (2014)

Petric Calcisols (Clayic)
Haplic Calcisols (Aric, Loamic, Siltic)
Calcaric Chromic Cambisols (Aric, Loamic, Siltic)

Luvic Petric Calcisols (Aric, Clayic, Loamic, Ochric)

Fine, Carbonatic, Mesic, Shallow Petrocalcic Calcixerepts

Fine-silty, Mixed, Active, Mesic Typic Haploxerepts

Fine-silty, Mixed, Semiactive, Mesic Typic Haploxerepts

Fine, Mixed, Semiactive, Mesic Petrocalcic Palexeralfs

e 5 Gga5 Gle (sl aoee sl el 5 (Fp bl aodE -Y Jun

Table 2. Summary statistics some of the auxiliary information for reference and recipient sites.

Jola= Al oSk
Minimum Maximum Mean
e sla 2l
oo adlae gl adlats oo adlle & ga adlats oo adlale gl adlals Auxiliary information
Recipient Reference Recipient ~ Reference Recipient ~ Reference
site site site site site site
CLE)H
2014 1970 2114 2181 2053 2051
Elevation
0.00003 0.0 0.4 0.7 0.05 0.05 =
Slope
2.6 6.8 22.1 23.5 11.7 12 -
Wetness index
sdidle i Jols alS =L
-0.03 0.0 0.57 0.6 0.15 02 antaan
Normalized difference vegetation index
ol S el
0.0 0.0 1.6 1.3 1.14 1.1 5

Carbonate index
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Table 4. Performance of different models to predict soil classes at reference and recipient sites at Reference

Soil Groups level based on World Reference Base for Soil Resources system.

& g adlale

Reference site

Recipient site

Cowp &L”)')\

Accuracy assessment

Je
Model

0.6 0.63
0.2 0.26
0.62 0.73
0.24 0.46
0.55 0.6
0.1 0.2
0.68 0.75
0.36 0.5

P Cowo
Overall accuracy
asl s gbls
Adjusted kappa
P Cown
Overall accuracy
sl e gLl
Adjusted kappa
P Cowo
Overall accuracy
sl e 6Ll
Adjusted kappa
P Cowo
Overall accuracy
sl e 6Ll
Adjusted kappa

ol L;,.f(.ma. ol s
Random Forest

alamw g5 255 Oge S
Boosted Regression Tree

g oas el
Artificial Neural Network

Shher ity SaemV 05 S

Multinomial Logistic Regression
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Abstract

Background and Objectives: Digital soil mapping (DSM) predicts soil variability based on the
relationship between soil classes and auxiliary information. Therefore, it is expected that if two
regions have similar auxiliary information, the model developed to estimate soil variability for one
of these regions could be generalized to the other. The aim of this study was to predict soil classes up
to great group level of Soil Taxonomy (ST) and Reference Soil Group (RSG) level of World
Reference Base for Soil Resources (WRB) across the area with little soil data (recipient site) on the
basis of constructed model in area that has sufficient soil data (reference site) using DSM approaches
in the Shahrekord plain of Chaharmahal-Va-Bakhtiari Province.

Materials and Methods: The reference and recipient sites are located in the Shahrekord region of
Chaharmahal-Va-Bakhtiari Province. The Mahalanobis distance is used to determine the distance
between the mean of the reference’s soil forming factors and the recipient’s soil forming factors
(Mallavan et al. 2010). The reference site for this study was surveyed using digital soil mapping
approaches at semi-detailed scale (i.e., raster maps with pixel size 50x50 m) up to family level by
Mosleh (2016). Different machine learning algorithms consisting of artificial neural networks
(ANNSs), boosted regression tree (BRT), random forest (RF) and multinomial logistic regression
(MLR) were considered for each soil taxonomic level to identify the relationship between soil
classes and auxiliary information. Fifteen pedons were excavated at the recipient site with 750 m
intervals. All the pedons were described and the soil samples were taken from different genetic
horizons, air dried, crashed and passed through a 2 mm sieve. The soil samples were classified the
soils according to the Soil Taxonomy (Soil Survey Staff 2014) and WRB (IUSS Working Group
WRB 2015) up to great group and Reference Soil Group levels, respectively.

Results: The results showed that the Mahalanobis distance at the reference and recipient sites is
equal. Therefore, the two studied sites are entirely similar and can be considered as Homosoil.
Summary statistics of auxiliary information for the reference and recipient sites indicated that the
difference between the mean of the reference’s soil forming factors and the recipient’s soil forming
factors is negligible. Extrapolated models across the recipient site lead to similar results with the
reference site. These results include: (i) no significant differences were observed between different
models to predict soil classes based on the ST system; (ii) OA values showed a decreasing trend with
increasing the taxonomic levels for all the studied models (Figure 3); (iii) the MLR model has the
highest performance to predict the RSG.

Conclusion: The results indicated that DSM could be used for prediction of soil classes in the
Homosoil framework (both sites have similar auxiliary information or soil forming factors). It is
expected that the accuracy of predictions is accrued if there is a high agreement between the
reference and recipient sites in terms of the auxiliary information.
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