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Figure 1. Location of study area and spatial variability of sample points.
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Table 1. Statistic parameters of soil electrical conductivity and auxiliary data.
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(Electrical conductivity) (dSm™)
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Table 2. Results of models to estimate soil salinity.

Mean error Correlation coefficient Root mean square error Model
0.042 0.63 0.205 S QS
(Regression tree)
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Figure 2. Results of artificial neural network model to estimate soil salinity.
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Figure 3. Soil salinity map of the study area using artificial neural network.
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Figure 4. Results of variables importance to estimate soil salinity based on analysis test (based on percentage).
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Figure 5. Mean value of soil salinity in physiography units of the study area using. Means (n = 5) that share a
letter are not significantly different at the level 0.01 (P>0.05) according to Duncan’s test.
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Figure 6. Mean value of the most auxiliary data in saline and non-saline classes of the study area using. Means
(n =2) that share a letter are not significantly different at the level 0.01 (P>0.05) according to T’s test.
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Abstract

Background and Objectives: Soil salinity is one of the major problems in arid and semi-arid
area. In this condition, soluble salts accumulate in the soil surface and reduce yield and soil
fertility. Soils survey and mapping can help to improve these soils. The investigation of
variability of soil salinity using traditional methods is expensive and time consuming.
Therefore, one of the ways to solve this challenge is using digital soil mapping that soil
characteristics were mapped using auxiliary data. The aim of this research is using tree
regression (TR) and artificial neural network (ANN) models and auxiliary data to prepare soil
salinity map.

Materials and Methods: Using Hypercube soil sampling method, 150 soil samples in depths
0-30 cm of Ghorveh soils, Kurdistan Province (covers 30000 ha) were taken and soil electrical
conductivity was measured. Auxiliary data in this study were terrain attributes and Landsat 8
ETM" data. Terrain parameters (include 15 parameters) and salinity index (SI) and normalized
difference vegetative index (NDVI) were computed and extracted using SAGA and ArcGIS
software, respectively. To make a relationship between soil salinity and auxiliary data, TR and
ANN models were applied and were validated using cross validation method. Finally, soil
salinity map were made using better model.

Results: To predict soil salinity, auxiliary variables include salinity index, wetness index, index
of valley bottom flatness, NDVI index, Band 3 and Band 7 were the most important. The results
of the study showed that ANN model (0.83, 0.036 and 0.190, respectively for determination of
coefficient, mean error and root mean square root) has more accuracy compared to TR model to
predict soil salinity. Soil salinity content ranged between 0.23 to 6.93 dSm™ and the highest
content of soil salinity located in central regions (lowland and bare land). In these central
regions, auxiliary data include salinity index, index of valley bottom flatness, wetness index,
band 7 and band 3 had the highest values and NDVI index had the lowest values.

Conclusion: Salinity index is the most important auxiliary data to predict soil salinity of the study
area. Strong link between soil data and auxiliary data can impact on the accuracy of the model. In
general, the results showed that pedometrics techniques in a wide range can be used for digital
mapping of soil properties. It is suggested ANN model and auxiliary data such as terrain attributes
and satellite images were applied to prepare map of soil properties in future studies.

Keywords: Satellite image, Digital elevation model, Pedometrics

* Corresponding Author; Email: k.nabiollahi@uok.ac.ir

Y4






