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3- Soil series

4- Soil Taxonomy (ST)
5- Uncertainties

6- Overlap

7- Fuzzy sets theory

8- Boolean algebra
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1- Landscape
2- Soil forming factors
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6- Xeric
7- Mesic
8- Geopedology approach
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1- Bayesian method

2- Digital soil mapping

3- World Reference Base (WRB)
4- Taxonomic adjacency

5- Pedodiversity
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Figure 1. Location of the study area along with its geoform map.

1- ILWIS
2- Ortho-Photo-Georeferencing
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Table 1. Geoforms description of the study area, with an area of each of them.

<obee o £
Area (ha) Description Geoform
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492 ST T P e e S O e Mot
Andesitic mountains with high altitude and rock outcrop on the eastern slope
PR TIPS I S I JUCo )L Sal K glae
98.2 Pt et e 20 S e s L S F Motai
Lime stone mountains with high altitude and rock outcrop on the eastern slope
. “.: - - 5 Z. J . w‘b _'ijéub
68.7 At et S 2 8 S O 5 L F Mot
Andesitic mountains with low altitude and rock outcrop on the eastern slope
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68.9 P e 2 T e Mo
Andesitic mountains with low altitude and rock outcrop on the western slope
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Waterway slopes of alluvial fans and young alluvial terraces
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. i

A combination of carbonatic glacis’ tread and waterway slopes of alluvial fans and young alluvial terraces

* Dissected levels of high altitudes is called glacis.
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5- Adjacency matrix
6- Elements

Yoy

.M;r%b‘y\ﬂvdbw_}lﬂyu °J‘ij'.'°4-ljc_}km%

JAL& ‘L;‘bLi) )\J‘jA-; B Jif‘,s‘,..SU Q)jlqu
Yo

oS L
1S ol (L g p 0deals L 4) bglast 5 (W43 e

W "ol ) blE Sl les sams
oder & wghy 5 e ekias bl adl O s
Mﬁgdk&bj«iwby.mp&a
L Lf . ..
gl e ekl gl sy i o
bl SO s s e eSS sl el

LsLAJ;—\J LQT B LY Jwi:bdd L;-pLi) )\J‘}A.; g§.>

1- Vertex

2- Node

3- Edge

4- Adjacent vertices
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3- Taxonomic Adjacency Index

4- Cyclical graph

5- Linear sequential graph

6- Bluebit (http://www.bluebit.gr/matrix-calculator/)
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Figure 2. Soil maps of the study area based on the Soil Taxonomy (right) and WRB (left) systems.
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Table 2. Soils classification of the study area based on the Soil Taxonomy system (2010).

Lol (SS5 Jlas 5 (Son s 5uSE Spsloms (1> sla Lals

Sk el S cadle
iiofifler ;’E?ailiee(s:rit}:;;/; taxonomic adjacency and their Soil family Soil symbol
s eslil ois:C 5B Loamy-Skeletal, mixed, superactive, calcareous, A
B and C: Particle size class mesic Lithic Xerorthents
s eslil Wois:C s A Fine-Loamy, mixed, superactive, calcareous, mesic B
A and C: Particle size class Lithic Xerorthents
s eslil WS B s A Coarse-Loamy, mixed, superactive, calcareous, c
A and B: Particle size class mesic Lithic Xerorthents
S-S 351G Loamy-Skeletal, mixed, superactive, mesic Typic D
G: Calcic horizon Haploxerepts
S 35S B plame B Fine-Loamy, mixed, superactive, mesic Calcic E
Without taxonomic adjacency Haploxerepts
s oIl oSG Coarse-Loamy, mixed, superactive, mesic Typic .
G: Particle size class Calcixerepts
Sods” 331D sly3 o3lul DS F Loamy-Skeletal, mixed, superactive, mesic Typic G
F: Particle size class, D: Calcic horizon Calcixerepts
S peSE slome LU Fine, carbonatic, mesic Calcic Haploxeralfs H
Without taxonomic adjacency
Seuds 31 Fine-Loamy, mixed, superactive, mesic Typic I
J: Calcic horizon Haploxeralfs
Sods 331 Fine-Loamy, mixed, superactive, mesic Calcic I

I: Calcic horizon

Haploxeralfs
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Table 3. Soils classification of the study area based on the WRB system (2007).
Lol SS& s 5 (Koo 5 5SE sl gl oS Sk g St cadle

Soils have taxonomic adjacency and their differentiate criterion Soil type Soil symbol
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Figure 3. Taxonomic adjacency chart in both Soil Taxonomy (a) and WRB (b) systems (English letters indicate
the classified soil type according to Tables 1 and 2).
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Table 4. Pedodiversity analysis of the studied soils in Soil Taxonomy and WRB systems.

Loazk sbla
A2 TAI A E Hipax H S N Srsem
Classification system
S yal
1 0.222 2 0.85 2.30 1.96 10 20 e
Soil Taxonomy
0.707 0.202 1.414 0.86 2.08 1.79 8 20 s
WRB

oels TAL ( ib glas A lsen B GSlus G5 Hmax (pls 6,8 jaxls H (Sl gla oIS gbe S ap S s N

cSo 55 geSU ) glone

N: total soil profiles, S: richness of soil classes, H: Shannon index, H'max: maximum entropy, E: evenness, A:

spectral radius, TAI: taxonomic adjacency index.
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Abstract

Background and Objectives: Soil survey, mapping and evaluation studies has long been
characterized by tension between the recognition that soils or soil properties vary continuously
across the landscape and the necessity in soil classification of defining discrete entities. On the
other hand, soil classes are usually separated by arbitrary threshold values for soil properties. In
this regard, uncertainty will be an integral and attached part to phenomena, data and spatial
information. Therefore, each soil mapping project has some deficiencies and uncertainties
associated with incomplete and imperfect field measurements and limitations of soil
cartographic representation. This paper is concerned with the concept of taxonomic adjacency
and pedodiversity to compare the potential variability and uncertainty associated with arbitrary
classification boundaries or thresholds in taxonomic criteria of both Soil Taxonomy and WRB
systems.

Materials and Methods: After preparing the primary interpretative map (1:50,000 scale) for
part of the Lalehzar region (Kerman province), based on the geopedologic approach, separated
unit boundaries on the map were controlled and corrected in the field according to the semi-
detailed soil surveys. Then, soil profiles were dug in each of the geomorphic units and finally 20
soil profiles were described and sampled in the study area. After necessary physical and
chemical analyses on the samples, soils classification was finalized based on both Soil
Taxonomy (2010) and WRB (2007) systems. Afterwards, based on the separated soil classes in
both mentioned classification systems, the taxonomic adjacency matrix of studied soils were
prepared using algebraic graph theory. Then, the largest eigenvalue of the matrix (the spectral
radius) was used for calculating taxonomic adjacency index of soil map of the region. Besides,
the diversity of the soils of the area was calculated using Shannon diversity index and is
compared with the taxonomic adjacency index.

Results: Results showed that according to the Soil Taxonomy system, soils of the area were in
three Entisol, Inceptisol and Alfisol orders; however, based on the WRB system, Regosol,
Cambisol, Calcisol and Luvisol reference groups were the dominant soils of the area. Besides,
Soil Taxonomy criteria have greater degree of uncertainty in the classification of the soils of the
studied area compared to the WRB system. Due to differences in the geomorphic units, the
WRB system showed better the small amount of taxonomic adjacency in the soils of the area.
Conclusion: Comparison of the taxonomic adjacency index results with those of the Shannon
diversity index in showing the diversity of the soils indicated that the WRB system has acted
more accurately than the Soil Taxonomy system. In general, the relationship between taxonomic
adjacency and landscape was clearly visible in the study area.
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