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Table 1. Summary of statistical analysis of soil organic matter for hard and soft data

SOM Count  Mean (%) SD* Minimum (%)  Maximum (%)  Skewness  Kurtosis
Hard data 80 1.14 1.02 0.11 6.28 3.10 12.91
Soft data 122 1.06 0.97 0.00 5.10 2.33 6.13
SOM: soil organic matter; SD: standard deviation
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Figure 3. () The correlation between hard and soft SOM measurements. Dots correspond to the measured

values while solid line is the corresponding the fitted model; (b) Histograms of the residuals between hard
and soft data and its probability density function (pdf)
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Figure 4. SOM prediction using soft data and Bayesian maximum entropy method in Bonab Plain. (a) using
only soft data; (b) using soft data and error. Proximity between colours for the circles and the background
map is thus an indication of the prediction quality
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Table 2. Quantitative values of the validation methods of BME accuracy with soft data and soft data with

error
Comparison criteria  Soft data soft data with error
R 0.89 0.97
MSE (%) 0.055 0.005
RMSE (%) 0.23 0.07
nRMSE 0.22 0.06
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Table 3. Summary of statistical analysis of measured soil properties as axillary data in soil organic matter

spatial prediction

Soil property Mean SD Min Max Skewness Kurtosis
EC (dSm?)  10.95 20.48 0.33 107.5 2.94 9.01
PH - 8.16 0.44 7.10 8.97 -0.5 -0.24
Naeg meq.I'Yy 2958 67.60 0.92 0.44 26.34 4.72
(Ca+Mg)eq meq.I'Yy 2458 16.19 400  108.00 11.28 2.88
SAR a>ly s 5.99 8.82 023  48.25 16.02 3.67
CCE ) 18.57 3.91 12.64  30.58 0.72 0.95
WAS ) 16.41 20.26 000 87.11 3.24 1.83
Sand ) 61.55 18.19 14.00  90.00 2.41 1.39
Silt ) 26.70 13.03 6.00  56.00 -0.65 0.39
Clay ) 11.75 7.12 200  36.00 -0.34 -0.66

EC: electrical conductivity; SAR: sodium adsorption ratio; CCE: calcium carbonate equivalent; WAS: wet aggregate stability
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Table 4. The correlation between soil organic matter and some of the studied soil properties
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Coefficient
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Figure 5. (a) The correlation between SOM measurements and its estimated values from GLM. Dots
correspond to the measured values while solid line is the corresponding the fitted model; (b) Histograms of

ya

the residuals between hard and soft data and fitted probability density function (pdf)
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Table 5. Quantitative values of the validation methods of BME accuracy with soft data resulted from GLM
with and without error.

Comparison criteria Soft data soft data with error
R 0.65 0.85
MSE (%) 0.34 0.095
RMSE (%) 0.58 0.31
nRMSE 0.55 0.29
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Figure 6. SOM prediction using estimated soft data with axillary soil data and generalized linear model and

BME method in Bonab Plain. (a) using only soft data; (b) using soft data and error. Proximity between
colours for the circles and the background map is thus an indication of the prediction quality
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Abstract

Soil organic matter (SOM) is one of the important soil quality factors and knowledge of its
condition in soil, is one of the most important steps in the management of land resources and
controlling soil losses. As SOM monitoring is an expensive and time-consuming task, any method
which can produce high quality maps of SOM with available axillary soil data and less samples,
would be a step forward in reaching the goals of sustainable agriculture. The aim of this research is
to predict SOM using soft data, auxiliary data and Bayesian maximum entropy method (BME). Soil
samples were gathered from the Bonab-Miandoab plain, and almost 122 samples were collected
from 0-20 cm depth of surface soil. SOM and some other soil properties including soil texture,
aggregate stability, and calcium carbonate equivalent were measured. Later spatial prediction of
SOM was done using SOM soft data, auxiliary data and generalized linear model (GLM) using
BME method. Results showed that the highest R, lowest RMSE and nRMSE with values of 0.97,
0.07 and 0.12 respectively, belonged to spatial prediction of SOM with soft data and error. Results
also revealed that the developed GLM model with calculated error, resulted in better R, RMSE and
NRMSE in comparison to predictions with GLM model without error (R, RMSE and nRMSE
improved from 0.65, 0.58 and 0.55 to 0.85, 0.31 and 0.29 respectively). As a conclusion, BME
method has provided the possibility of merging error resulted from the use of soft data, in spatial
prediction equations and through that, has helped to improve spatial prediction of SOM.
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