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Figure 1. Location of the study area coupled with the location of the representative soil profiles of the legacy
soil map corresponding to each soil series on the digital elevation model (DEM) (a) and the physiographic
units map of the area (b).
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Table 1. General characteristics of studied legacy soil series

Clay

Soil Taxonomy

Physiographic Soil Gravel S . Slikenside Gleyic -
. - Limiting layer ~ accumulation 2 (Soil Survey Staff,
0
unit  series (%) and coatings and cracks  condition 2014)
Calcareous Petrocalcic
Far 15-35 (50cm) ) ) ) Calcixerepts
Calcareous .
Var 15-35 (50cm) - - - Typic Xerorthents
. - Petrocalcic
% Marj 15-35 Lithic (50cm) - - - Calcixerepts
z Calcareous Petrocalcic
= Mehr 15-35 (100cm ) ) ) Calcixerepts
0,
Sham 35-50 75% gravel - - - Lithic Xerorthents
(50 cm)
Calcareous Petrocalcic
g Kord 35-50 (100cm) ) ) ) Calcixerepts
E Musa 35-75 - - - - Typic Xerorthents
3 Ghui 3-15 - - + - Typic Haploxererts
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Figure 2. The legacy soil map of the study area.

AR



S Jgy9e slagai) e uhiS g sy )S dunlis

il Olpss 4G ek b azg BB g
bl @loSE Lyl,s s gyobe Slgs iz b Lo e
Casby g (oS Coloe pots Wg) uizred bl s
Karaca et ) aib o las S o oy olie b gl
(al., 2018

L Sobs S o Shs a5 w0 s mls
Ovalles & Collins, ) oS o yuus 3l Sgu95 s
Gl S5y 4 axg L S gjlulas 4! 4 (1986
i b oot dapl s p 9j90 olionds g (Sopd
S8 L‘”QT Soy 2 &S ST ed sbaxly o S
Byl latran wilazd

sl S o Shg ol s F JSS
S nrd slaaxly )3 Jgy9e S lagm wals
503 Y Moy e AW 20 oo lis | alize
O g 8 (ST 558 laasly G S 28l Gl
oals 00ls lid o9 Ay Gy 2ol g s ooy b
JB (s &S wlo 1) b g 0 K (e (ntien
5 S S e (oS Eolas 5 an ol ( Jhas
b 4y b sl ol sl Sl LSl Cosh,
sla Sy om bl s LSE (al 25,3 Cosdys

N Lowkry) P — LAY

.m% lw-.n( ':]'; '~ E m’W\l ‘wm'{ ,r_c‘ 1 ‘é!‘“?,"! 11 = : 'y_’vm\

| o N :‘ oW }h'\ n W N ( A
; il i

| |
3 |

SRR By N oy |l | .
| sl : \
| f r# il AE IR

Olie brwgie S gelaw 51 (5 o Kl 18 B+ Gos )3 hliso (B1,5g) 08 slaasly 30 S la Sy oliwe sk -V SO
Wl ouls 00ld yLis el GGy a1 (B1,5 91 7ud ruslg 31 SO 2 0 S b Sig
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Table 2. Statistical comparison of obtained soil groups from different studied methods

Between Within group . Within Wilks' Lambda

Analysis group variance variance ngss ?attci)o \Ij:rliztr:\clg class test
(BSS) (WSS) correlation F p-value

Legacy map 9.158 15.420 1.684 0.627 0.373 1.757 0.001
Clustering 11.611 14.658 1.262 0.558 0.442 7.641 0.002
K-means 12.051 16.301 1.353 0.575 0.425 2.226 0.239
C5 tree 10.608 16.094 1.517 0.603 0.397 12.812  0.014
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Abstract

Investigation of the the relationship between soils and grouping them based on different factors, plays
an important role in different fields and aspects such as land management and sustainable agriculture.
This launched by creating subjective or mental models and using environmental factors in the format
of traditional soil maps. It afterward continued by relying on distance and similarity measurement
through quantitative or mathematical models. This study aims to compare soil groups in soil maps
with classical and modern models. For this purpose, legacy soil data of a map of Shahrekord-Borujen
in Chaharmahal-va-Bakhtiari province is classified by using various algorithms: Heretical clustering,
k-means, classification tree, and taxonomic distance. Soil groups gained from these numerical
methods were then compared with soil groups in the legacy maps. Results of investigations in 90m
spatial resolution showed that the classes from the decision tree were more in line with the legacy
soil classes. The hierarchical clustering and k-means also resulted in group compositions similar to
those of the legacy maps in terms of soil environmental and morphological characteristics that follow
the traditional photographic units. The taxonomic distance led to the best combination of soil classes
in the term of their traits with the highest within-class correlation (0.522) and the least within-group
variance to between-group variance ratio. Low p-values in multivariate analysis of variance
(MANOVA) between 0.001 in the traditional model up to 0.014 in the tree model showed that the
models used in this study have effectively separated soils, except for K-means. Overall, findings
show that using numerical classification models can discover the quantitative relations between soils.
The surveyor can afterward modify the composition of soil classes considering his experience and
knowledge of the study area in order to achieve more homogenous soil groups in terms of their
management and taxonomic characteristics.

Keywords: Boundary of map unit, MANOVA, Traditional soil map, Numerical classification,
Taxonomic distance
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