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(Daily Forecast of the Particulate Matter of 10 Microns in Diameter or Less
than (PM-10) by Using the Multilayered Perceptron Neural Networks
and an Adaptive Network-based Fuzzy Inference System (ANFIS)

for the High Season in Nine Upper Provinces of Northern Thailand)
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Abstract

Nowadays, the situation of air pollution related to particulate matter up to 10
micrometer or less than (PM-10) is critical severity for the health of people in nine
upper provinces of northern Thailand i.e. Mae Hong Son, Chiang Rai, Chiang Mai,
Lamphun, Lampang, Phrae, Nan, Phayao, and Tak and nearby country. For a decade,
people in this area are faced and suffered from severe pollution of PM-10 especially
during the high season between annual December-May. Since the air monitoring
station cannot relate the PM-10 data, the measurement of PM-10 usually announces
in the daily morning to warn people. Consequently, people cannot prepare
themselves to prevent in advance. For this research, to solve this problem, PM-10
forecast models are intentional designed and implemented for nine upper-provinces
of northern Thailand area in order to provide the PM-10 data in advance warning to
the people for preventing themselves. To consider the PM-10 forecast problem
relates to the influence of meteorological data and hotspot as well as correlate with
PM-10 data in the past, this work employs the Multilayered perceptron neural
networks (MLPNN) and Adaptive Neuro-fuzzy Inference System (ANFIS) for PM-10
forecast. To formulate the model structure representation for the forecast model,
the suitable of historical data are used to capture the relationship by using the
several statistics test. The model parameters are designed through the design of
experiments. The accuracy of interpolate and extrapolate estimation by using the
average of root mean squared error (RMSE) and mean absolute error (MAE) are
assessed to indicate as the performance of the forecast models. Input selection with
forward selection method and forecast model optimization by experimental design
are used in order to prevent the local trapped solution of system parameters and
overfitting which are generally exist strong impact on the nonlinear forecast model.
The experimental results showed that MLPNN and ANFIS based forecast model has a

reasonable accuracy and reliability for one day advanced PM-10 forecasting.



