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Abstract

This study was carried out on greenhouse gas emissions, modeling and optimization of
them for rice production in Langroud city of Guilan province. Therefore, the data used
in this study were obtained through a face to face questionnaire among 120 farmers in
2012. The results revealed that the total amount of greenhouse gas emissions, and rice
yield were 1829.71 kgCO, per hectare and 3872.76 kg per hectare, respectively. Fuel
with 61.09%, electricity with 14.13%, and nitrogen with 8.46% had the highest share in
greenhouse gas emissions for rice production, respectively. In this study Cobb—Douglas
log function was applied for modeling of greenhouse gas emissions in order to model
greenhouse gas emissions based on yield. The results of this function revealed that
among CO, emitter inputs, effect of all inputs on yield except fuel, nitrogen and
phosphate was significant at 0.01% level and effect of machinery was significant at
0.05% level. Also the R? of model was caleulated as 0.99. After defining the model and
determination of limitations, genetic algorithm was applied for optimization in order to
minimize the amount of greenhouse gas emissions. Accordingly, The genetic algorithm
was estimated 7 efficient generations for imposing inputs with the assumption of
minimizing. Among generations, the efficient unit was obtained by total emissions of
963.11 kgCO, ha™. In addition, in the optimized state, fuel with 897.46 kgCO, per
hectare had the highest share in decreasing greenhouse gas emissions among inputs.

Keywords: Cobb—Douglas function, Genetic algorithm, Greenhouse gas and Rice.
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