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Abstract

The rice is'thefmost important crop in the world after the wheat. Considering the fact that the agriculture
produce a significant part of CO,, CH, and N,O emissions into the environment, more attention should be paid.
Therefore, this-study evaluates global warming potential (GHG emissions) of paddy production, and modelling
its emissions by support vector machine (SVM) model in Fars province. The data were collected by
questiohnaires and interviews with rice farmers in the region. Based on the results, the global warming potential
(GWPR) of paddy production was equal to 1697.97 kg CO; eq per ton. Diesel fuel, electricity and chemical
fertilizers had the highest share in GWP, respectively. Machinery had the lowest GHG emission. Modeling
results showed that the RMSE, MAPE and R? indices of the best SVM model to predict the GWP based on
inputs equal to 0.07, 8.09 and 0.99 respectively that show high accuracy of the modeling.
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Table 1. Average inputs of one ton Paddy production system in Fars province.
Inputs Unit.ton? Average Standard deviation
Machinery MJ 68.50 25.96
Diesel Fuel L 288.51 325.70
Electricity kWh 991.52 1558.51
Chemical Fertilizers
Nitrogen (N) kg 69.72 42.44
Phosphorus (P20s) kg 30.11 23.69
Potassium (K20) kg 1.67 4.12
Manure kg 146.15 479.70 N\
Biocide
Herbicide kg 0.95 0.34 1
Insecticide kg 0.29 0.27%%
Fungicide kg 0.15 0.3
\\
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Table 2. Greenhouse gas (GHG) emission coefficientsff inputs.
GHG Coefficient

Inputs Unit 9 Kg CO2 eg.unit?
Machinery MJ 0.071
Diesel Fuel L d 2.76
Electricity kWh 5 0.78

Chemical Fertilizers O
Nitrogen (N) kg 1.3
Phosphorus (P20s) kg 0.2
Potassium (K20) 3 YV kg 0.2
Manure ) kg 0.126
Biocide )
Herbicide N\ kg 6.3
Insecticide kg 5.1
Fungicide kg 3.9
N
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Table 3. Greenhouse gas (GHG) emission of Paddy production in Fars province.
Average GHG emission

Inputs ﬁkg CO eq.ton) Percent
Machinery g 4.86 0.29
Diesel Fuel 796.28 46.90
Electricity 773.39 4555

Chemical FertiliZergs P 5.70
Nitrogen (N) 90.64
Phosphorus,(P20s) 6.02
Potassium, (K20) 0.33

Manure 18.42 1.08

> Biocide 0.47
& Herbicide 5.99
L. Insecticide 1.46
Fungicide 0.58
4 Total GHG emission 1697.97

IKernel function
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Figure 1. The shares of inputs to GHG emissions in Paddy production. g
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Table 4- RMSE, MAPE and R? values of training, testing and total phase.

Kernel Train Test Total
Function RMSE MAPE R? RMSE MAPE R? RMSE MAPE R?
Polyl 0.07 9.06 0.99 0.07 4.21 0.99 0.07 8.09 0.99
Poly2 0.09 10.89 0.99 0.12 5.62 0.99 0.10 9.84 0.99
Poly3 0.09 11.43 0.99 0.15 7.24 0.98 0.11 10.59 0.99
RBF 0.13 13.46 0.99 0.16 10.68 0.98 0.14 12.91 0.99
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