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9 - Landscape
10 - Soils cape
11 - Continuum
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6 - Soil Survey

7 - Traditional Soil Survey
8 - Conventional Soil Survey
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7 - Soil-Land Inference Model; SoLIM
8 - Topographic Maps
9 - Digital Elevation Models; DEMs
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1 - Soil Individual

2 - Polygon Maps

3 - Reality

4 - Digital Soil Mapping; DSM
5 - Soil-Landscape Models

6 - Landform
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9 - Fill Sinks

10 - DEM Optimization
11 - ILWIS3.4

12 - Scripts

13 - Modules

14 - Arc-GIS9.2

15 - Curvature

16 - Flow Direction

17 - Flow Accumulation
18 - Direct Radiation

19 - Diffuse Duration
20 - Diffuse Radiation
21 - Area Solar Radiation
22 - Power Index

23 - Sediment Index

24 - Wetness Index
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1 - Hill-land

2 - Piedmont

3 - Geoform Map

4 - Sample Area

5 - Validation Area

6 - Second-Order Soil Survey

7 - Global Positioning System; GPS
8 - Etrex Vista Garmin
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1 - Cross Operation
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7 - Cross
8 - Overall Map Accuracy
9 - Confusion Matrix
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1 - Similarity Model

2 - Fuzzy Logic

3 - Fuzzy Inference Engine

4 - Automated Inference Techniques
5 - Knowledge Base

6 - GIS Data
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A Clayey-skeletal, carbonatic, mesic Petrocalcic Calcixerepts PP A
) Fine, carbonatic, mesic Petrocalcic Calcixerepts PP B
iR Fine, carbonatic, mesic Typic Calcixerepts TP C
) Fine, mixed, active, mesic Typic Calcixerepts TP D
) Fine-loamy, carbonatic, mesic Typic Calcixerepts TP E
iR Loamy-skeletal, carbonatic, mesic Typic Calcixerepts TP F
WY Fine, mixed, active, mesic Calcic Haploxeralfs CF G
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Soil-Land Inference Model (SoL1M)

M. Bagheri Bodaghabadi'- M.H. Salehi®"- J. Mohammadi®- N. Toomanian®- I. Esfandiarpour Boroujeni®
Received:23-11-2010
Accepted:29-6-2011

Abstract

Limitations of traditional (conventional) soil surveys and improvement of information technology have lead
soil surveyors to invent new methods which are generally called digital soil mapping (DSM). The aim of these
methods is the prediction of soil classes or soil properties based on easily-available or measuring environmental
variables. The objective of this investigation is to study the efficiency of digital elevation-model and its derivates
for soil mapping using Soli-Land Inference Model (SoLIM) and credibility of its results in the Borujen area,
Chaharmahal-va-Bakhtiari province. Eighteen terrain attributes including height, slope (angle), aspect, curvature,
minimum curvature, maximum curvature, tangent curvature, profile curvature, planform. curvature, flow
direction, flow accumulation, direct radiation, diffuse duration, diffuse radiation, area solar radiation, power
index, sediment index and wetness index, were derived from the DEM. These derivates as well as three
dominant soil subgroups and seven soil families of the region were used to construct the input data matrix of the
model. Results showed an accuracy of 65% and 40% for interpolation and extrapolation of the soils at subgroup
level, respectively. The accuracy decreased to half when soil families were considered for credibility of the
model. Because of using crisp limitations in American Soil Taxonomy system, assessing soil survey results can
be miss-leading partially, whereas using SoLIM model shows well the reality of the soils in the field.

Keywords: SoLIM, Fuzzy logic, Digital soil mapping, Digital elevation model
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