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6- free convection level
7- Convective Available Potential Energy
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8- Showalter index
9- K Index
10- Storm Weather
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11-Autoregressive conditionally Heteroscedastic

12- Generalized Autoregressive conditionally Heteroscedastic
13- Autoregressive Moving Average

14- Autoregressive Integrated Moving Average
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15- Simple Average

16- Moving Average

17- Moving Average With linear tend
18- Single Exponential Smoothing
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19- Perceptron Neural Network

20- Hopfield neural network

21- Hamming neural network

22- Kohonen Neural Network

23- Time delay neural network

24- Backward propagation neural network
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41- Root Mean Squar Error
42- Correlation Coefficient
43- Traning

44- Validation

45- Test
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54- Ping Wang

55- Hybrid forecasting model
56- Support vector machine
57- Taylor expansion forecasting model
58- mean absolute error

59- direction accuracy

60- index of agreement

61- factor of two

62- fractional variance

63- mean fractional bias

64- mean fractional error
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65- Hong-di

66- particle swarm optimization algoritm
67- Chaotic particle swarm optimization
68- mean square error
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Abstract

Advances in technology, increasing population and developing metropolises lead to air
pollution. Iran and even all the world are challenging and trying to find a solution for air
pollution problems. One of the best solutions to mitigate the negative effects of the
concentration of pollutants and air quality prediction is using artificial neural networks (ANN).
One of the factors affecting air pollution is meteorological parameters. In previous studies
meteorological parameters widely have been used to estimate or predict the concentration of
pollutants as the ANN inputs. But the vertical profiles of atmospheric data for prediction of air
quality or air pollutant concentration has not been used yet. In the present study, in addition to
using usual parameters, the stability and instability parameters data also have been used. The
aim of this study is temporal forecasting air quality by stability and instability indices using
neural network. For this purpose, MLP neural network with two hidden layers and output, with
10 neurons in the hidden layer with sigmoid transfer function and Levenberg-Marquardt
algorithm (LMA) was used in order to evaluate the performance of RMSE and R models. Input
data of network were meteorological parameters (WD, WS, TE and HU), the concentration of
pollutants (CO, PM10 and AQI), instability indices (LCL, S and TT) and meteorological
parameters. Concentrations of contaminants for three days later predicted for warm and cool
season and also for the entire of year. Results showed that tomorrow concentration of PMyo
predicted for warm seasons was better predicted by both meteorological parameters (R=0.55,
RMSE=22.24) and the instability parameters and meteorological parameters ((R=0.80,
RMSE=23.82) compared to those obtained for CO in terms of meteorological parameters
(R=0.73, RMSE=0.72) and instability indices and meteorological parameters with (R=0.73,
RMSE=0.72). Data analysis showed that obtained data for PM1o was also better than those
predicted for AQI in terms of meteorological parameters (R=0.61, RMSE=18.55) and instability
indices and meteorological parameters (R=0/60, RMSE=14/77). Finally we can conclude that
predicted data for PM1o were resulted better than CO and AQI. About AQI, we concluded that
just meteorological parameters were predicted well rather than instability indices. Artificial
neural network could not deliver reliable results for AQI compared to PM,. This may be due
to the improper selection of parameters.
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