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3- Index codes

4- Stratification

5- Mean interval

6- Weighted mean

7- Maximum entropy
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1- Bayesian methods

2- Intervals

3- Probability density functions (pdfs)
4- Posterior pdfs

5- Bayesian Maximum Entropy (BME)
6- Categorical variables
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Figure 1. Study area in the Western shore of Urmieh Lake in West Azerbayejan province.
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2- Mean error
3- Mean square error
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1- Apparent electrical conductivity
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Figure 2. Plots locations for salinity measurements; (a) autumn 2009; (b) spring 2010. The colors reflect the

variation in top soil measured EC.
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Table 2. Comparing the regression models fitting on best prediction using first data series.
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Table 3. Accuracy evaluation of BME using probabilistic soft data.
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Figure 3. Subtraction of soft and hard data (a) and final probability density function fitted on soft data (b).
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Figure 4. Spatial covariance function for laboratory measured soil salinity during autumn 2009 and spring 2010.
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Figure 5. Prediction of salinity using soft data of (a) spring 2010; and (b) autumn 2009 by BME method.
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Figure 6. Prediction of boundary location between saline and non-saline area; (a) autumn 2009; and (b) spring 2010.
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Figure 7. Uncertainty in prediction of boundary location between saline and non-saline area at spring 2010.
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Abstract

Background and Objectives: In recent years, decrease in depth of Urmia Lake and remain of
vast saline areas has resulted in higher increase of salinity threat in agricultural lands around the
Lake. The aims of this study were 1- Investigation of the spatial changes in soil salinity using
the Bayesian Maximum Entropy method (BME); 2- prediction of the boundary between saline
and agricultural lands; and 3- Assessment of the uncertainty involved with salinity boundary
prediction in South Urmia Plane, North West of Iran.

Materials and Methods: The research was done on a grid of 500 m, but in areas with high
salinity changes, samples were taken from each 250 m. the study area contained an area of
approximately 5000 ha of lands in western shores of Urmia Lake, south of Urmia Plain in west
Azerbaijan Province. Soil samples were gathered in autumn 2009 and repeated in spring 2010.
Electrical conductivity of soil samples were measured twice, once in the field, using a portable
EC meter in 1:2.5 soil to water ratio and again in the laboratory. Field measured soil salinity
was considered as soft data and laboratory measurements as hard data. Two third of the samples
for autumn were used for modeling and prediction and the rest were used for validation. ME and
MSE criteria were used for comparison of the results. Prediction error variance resulted from
BME equations, was used for assessing the uncertainty of the soil salinity boundary prediction.
Results and Conclusion: Results revealed that there was a significant relation between field
and laboratory measurements of soil salinity and among compared models, linear method with
least mean absolute error and least bias error of 0.37 and -0.72 respectively, was chosen as best
fitted model. Then for each sampling campaign best covariance model was fitted and model
parameters were calculated. Cross-validation results showed that BME method with ME and
MSE equal to 0.42 and 0.33 for autumn 2009 and 0.2 and 0.64 for spring 2010 respectively, had
a high accuracy in spatial prediction of soil salinity, considering that only probabilistic type soft
data was used. A sharp boundary was detected between salty and non-salty lands in the area and
the BME method had a high ability in predicting the uncertainty involved with boundary
predictions. Monitoring soil property variation such as salinity is sometimes limited because it
is costly and requires time to gather necessary hard data. BME method has shown potential for
using soft data in cases that hard data are not readily available.
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