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Abstract. This paper presents a new methodology to detect and classify PM10
Particles concentration according to Air Quality Levels. In this work,
Meteorological Variables are analyzed to make a classification decision. The
method consists of tree steps. In first step, we group using a SOM Neural Networksthe Pollutant concentrations in two classes, these classes are noise data and
validated data. In second step, we create a Representative Feature Vector using the
information of contingency levels that we know a priori. In third step, a new SOM
Neural Network is trained with the Representative Feature Vector built in second
step, and the pollutant concentrations and meteorological variables (Validated
Data) are self-organized in fourth classes. Finally, we obtained the Air Quality
Level. Our experiments with this methodology exhibit good results in Air Quality
Classification Levels. In this case a time series obtained from the Environmental
Monitoring Network of the Salamanca city, Guanajuato, México is used.

1. Introduction

Air pollution is a broad term applied to any chemical, physical, or biological agent that
modifies the natural characteristics of the atmosphere. The atmosphere is a complex,
dynamic natural system that is essential to support life on planet earth.

Air pollution is one of the most important environmental problems, pollution is
caused by both natural and man-made sources. Major man-made sources of ambient air
pollution include industries, automobiles, domestic activities and power generation [1].
Air pollution has both acute and chronic effects on human health. Health effects range
anywhere from minor eyes irritations and the upper respiratory system to chronic
respiratory disease, heart disease, lung cancer, and death.

Nowadays, many countries make big efforts to minimize air pollution. In polluted
countries like Mexico a continuous monitoring of Air Quality to measure pollutant
concentrations to reduce possible negative effects in population health is necessary. A
special case with great pollution is Salamanca, Guanajuato in Mexico. Salamanca city
is catalogued as one of the most polluted cities in Mexico [2]. The main causes of
pollution in Salamanca are due to fixed emission sources such as Chemical Industry
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and Electricity Generation, being the most important pollutants in Air, Sulphur Dioxide

(SO2), measured in Parts Per Billion (PPB), and Particulate Matter 
less than 10

micrometers in diameter (PM10). measured in micrometers (um). This article focuses on

PM10 concentration.

In 1999, an Environmental Monitoring Network (EMN) was e
stablished, this

network provided time series about criteria pollutant [3] among other meteorological

variables. In an effort to fight pollution on the region, in July 2005, the Environmental

Contingency Program was launched, the purpose of it being to protect p
opulation

health, especially that of vulnerable groups. This program contemplates the urgent and

immediate reduction of SO2 and PM10 emissions when measurements 
of these

pollutants register levels above those established by Health Authorities. To accomplish

it, 3 phases were established: Pre-contingency. Phase I Contingency and Phase II

Contingency for SO2, PM1o particles and for a combination of both [2, 4].

1.1. Particulate Matter

Particulate Matter consists of solid or liquid aerosol particles suspended in the air and

has a diverse chemical composition related to its sources. Under normal am
bient

conditions of sampling and analysis, particulate matter exists almost exclusively in

solid phase but can include liquid aerosols such as the heavier c
omponents of diesel

combustion products and nitric acid.

Some particles are emitted directly into the air from a variety of sources that are

either natural or related to human activity. Natural sources include bus
hfires, dust

storms, pollens and sea spray. Those related to human activity include motor vehicle

emissions, industrial processes, unpaved roads and wood heaters. Particulate Matter is

commonly designated as PM2s or PM1o they are, refereed as particles with

aerodynamic diameters less than 2.5 µm and 10 µm, respectively.

The statistical correlation between high levels of inhalable particulate matter and

increased mortality has been widely reported. The particles in the PM25 and PM10

fractions can be inhaled into the lungs, causing damage to the alveolar tissues and

inducing various health problems [5,6]. The adverse effects may range from the

irritation of the lung tissues resulting in coughing to severe respiratory problems for
individuals with asthma or heart disease. The mechanic details of how the constituents

of the particulate matter induce adverse health effects are currently areas of intense

scientific research. The polycyclic aromatic hydrocarbons and heavy metals present in

the PM2.5 and PM10 samples have been studied extensively with regard to their roles

in inducing toxicity effects [7].

1.2. Artificial Neural Network

Artificial Neural Networks (ANN) are biologically inspired network based on the

organization of neurons and decision making process in the human brain [8]. In other
words, it is the mathematical analogue of the human nervous system.
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new SOM Neural Network. This SOM classify the valid data according to the Air
Contingency Levels. This methodology presented good results, because theContingency Levels are known, allowing to create a Representative Feature Vector for
each level. Thus, less patterns are required to train a SOM Neural Network. The
classification error depends only on the number of data. Our method produces errorsthat are less than 1%.
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Fig. 4. (a) PM10 vs WS Patterns Classification for March 5, 2005. (b) PM10 vs WS
Patterns Classification for March, 2005. (c) PM10 vs RH Patterns Classification for
March 5, 2005. (d) PM10 vs RH Patterns Classification for March, 2005.
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Tabla 4. Error percent using a SOM Neural Network trained with a Representative

Feature Vector

Error

Data Analyzed Number of Data % Error

WS-PM10

% Error

RH-PM10

one day

one mont h

1440

32971

0.28

0.4

0.28

0.4
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