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ABSTRACT

Surveying of energy consumption, greenhouse gas emissions and their modeling using
artificial intelligence methods in peanut production of Astaneh-Ashrafiyeh county of
Guilan province were investigated in this research. The data used in the study were
collected using a face-to-face questionnaire in 2019 production period. Results showed the
total inputs energy and output energy were 19248 and 87210 MJ ha? with energy use
efficiency as 4.53, respectively and the highest consumption of inputs was belonged to
chemical fertilizers with 45%. Also, in production process, about 571 kgCOzeq. ha' was
emitted that fuel with 57% had the highest share of emissions. The modeling results
showed that in comparison with the results of artificial neural network, the performance of
the ANFIS model is better in predicting the output energy and greenhouse gas emissions of
peanut production.
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Introduction

The role and importance of the agricultural sector as the most important sector in food supply is
well illustrated. Excessive use of agricultural inputs such as chemical fertilizers and fossil fuels has
led to destructive environmental effects, including increased global warming, reduced biodiversity,
degraded soil quality (e.g., erosion, compaction, Reduction of soil organic matter) and pollution of
water, soil and air. The emission of these gases has been caused by human activities such as
deforestation and combustion of fossil fuels. The aim of this study was to use artificial intelligence
systems including artificial neural networks and adaptive fuzzy-neural inference system to model
energy consumption as well as greenhouse gas emissions in the process of peanut cultivation in
Astaneh-Ashrafiyeh county of Guilan province.

Material and method

In order to obtain the required information to complete this study, various methods have been used,
including questionnaires, conversations and interviews with farmers and experts, use of statistics in
libraries and agricultural ministry in Gilan province. In this study, Cochran's method was used to
estimate the sample size. The inputs used were labor, machinery, diesel fuel, electricity, fertilizer,
pesticides and seeds. The output also included peanuts. To determine the amount of energy
equivalent of inputs and output, the amount of consumption of each of them multiply by the
specific energy factor of that input. The method of calculating greenhouse gas emissions is to a
large extent similar to the energy method and the emission inputs are multiplied by the relevant
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coefficients and the amount of carbon dioxide emissions is considered as the amount of greenhouse
gas emissions for the input. Inputs for greenhouse gas emissions or in other words carbon dioxide
inputs in this study include cars, diesel fuel, chemical fertilizers, toxins and electricity. In this
study, MATLAB R2019a software was used to predict the energy output and emission of
greenhouse gases for peanut production. In this study, the Levenberg-Marquardt (LM) training
algorithm was used to update the weights of the artificial neural network, which are widely used
algorithms; because they do network training very quickly and minimize the level of error. To find
a network with appropriate topology with the help of training algorithms, the criteria of diagnostic
coefficient (R2), mean square of error square (RMSE) and average percentage of absolute error
(MAPE) were used.

Results and discussion

The results showed that the average energy consumption per hectare of peanuts was 19248.04 mg /
ha and the amount of energy output was 87209.68 mg / ha. Statistical comparison between different
levels of farmland showed that there was no significant difference between the total energy of the
inputs, while the performance of large fields was much higher than the rest of the fields. The results
showed that the total emissions of greenhouse gases were 181.57 kg of carbon dioxide per hectare.
Also, the difference between small, medium and large farms with other farms is significant in terms
of distribution. Large fields have the highest amount of emissions compared to other farms due to
the high rate of mechanized operations and the use of more machines and fuel. While small plots
have the lowest number of publications among the three levels of the group. The results showed
that in the infusion number seven (third layer) for predicting the output energy and emission of
greenhouse gases, the detection coefficient was calculated to be 0.998 and 0.999, respectively,
RMSE values, for the output energy and emission of greenhouse gases. It was 0.072 and 0.009,
respectively, which shows the very high accuracy of the output results.

Conclusion

Comparison of the results obtained from the artificial neural network model and the adaptive
neural-fuzzy inference system for predicting the energy output and emission of greenhouse gases
for peanut production showed that the adaptive fuzzy-neural inference system is due to the use of
the laws of the ability to use It is more accurate and less accurate to predict the energy output and
emission of greenhouse gases to produce peanuts. In field conditions, it is a fuzzy condition and
there are various parameters that are unpredictable and measurable. Therefore, the performance of
the adaptive fuzzy-neural inference system in predicting the output energy and emissions of
greenhouse gases to produce more peanuts.
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