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Abstract:

Background and aim: Inherent soil erodibility against wind (SIWE) is the inherent sensitivity of
soil constituent particles against uprooting and transport, against erosion. Measuring the inherent
erodibility of soil against wind can be done by a wind tunnel device, which is generally expensive,
difficult and time-consuming. On the other hand, due to the continuous change of various
agricultural and climatic conditions, this feature also has temporal and spatial
changes; Therefor,Estimating SIWE by artificial intelligence tools can be an important step in
planning areas under wind erosion. In this research, the estimation of this index was investigated
with the help of genetic algorithm model in combination with artificial neural network.

Methods: Seventy-two samples were taken from 10 cm depth of the soil surface in the studied
area, which is a part of Allah Abad desert in Qazvin province, adjacent to Alborz province. In the
samples, the soil wind erodibility (EF) index, which is the percentage of soil aggregates with a
diameter smaller than 0.84 mm, was measured. Also, soil texture (percentage of clay, sand and
silt), pH, EC and equivalent calcium carbonate (CCE) were measured. After air-drying, the soil
samples taken from the field were passed through a 4.75 mm sieved and poured flat on the tray of
the wind tunnel machine. Then, the wind tunnel device created a wind with a constant speed of 18
meters per second for 10 minutes. Using the weight of sediments collected at the end of the tunnel
after the test, SIWE was determined. The genetic algorithm model in combination with the
artificial neural network was prepared and analyzed according to the Levenberg-Marquardt
educational algorithm according to the variables having positive correlation with SIWE as the
input of the model.

Results: The pH value of the soil varied between 7.00 and 8.81. Electrical conductivity values
varied from 0.84 to 49.3 dS/m. The data of the soil texture components show a higher amount of
clay compared to the silt and sand in the soils. The minimum lime (CCE) in the soil was 3.15%
and the maximum was 30.52%. The inherent erodibility of soil against wind had a significant
correlation with only two variables, electrical conductivity and EF. Hybrid genetic algorithm
model was prepared with artificial neural network with two input variables EF and EC. The
accuracy and precision of the model showed that the value of R in the data of the training series
was 9% different from test series data and the error value (RMSE) was 1.62 kg s m™. In the data of
the training series, R? of the results obtained from the model (0.805) was higher than the data of
the results obtained from the test series (0.714). Although the training data had more R?, therefore,
the error (RMSE) of the training data was higher than the test and in the test series, the model with
dispersion (GSDER) was less.

Conclusion: From the results obtained, it can be concluded that EC and EF of soil are important
soil properties that can serve as suitable predictors to be incorporated into soil erosion estimation
models. Additionally, the accuracy of the hybrid model estimation, using genetic algorithm with
artificial neural network, for training series data is higher compared to the model's accuracy for
testing series data. However, the model exhibits a higher error rate for training series data.
Comparing the error, precision and accuracy of the model in estimating the inherent erodibility of
the soil against the wind in comparison with different studies of soil erosion and soil
physicochemical properties, the integrated model of the genetic algorithm and the neural network
are of almost appropriate accuracy and precision in predicting and estimating soil inherent
flexibility against wind erosion.
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2 Erodible fraction of soil
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* Geometric mean of error ratio (GMER)

% Geometric standard deviation of error ratio (GSDER)
® Calcium carbonate equivalent

" Dry aggregate stability
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