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Abstract

The main objective of this research is to investigate the phenomenon of climate change in the southern region of the
Metropolitan Puebla Valley in Mexico, providing information and generating knowledge that supports the development of
effective strategies. The state of Puebla is the fourth largest in Mexico, and the Puebla Valley is an important industrial zone
with a population over 5 million of people. Using a raw dataset from Agua Santa, one of the most populated and polluted
areas of the Puebla Valley (years 2000-2009) located in the southern area, we built a Relational Object Oriented Design
framework able to perform a multidimensional information process with Online Analytical Processing using Extraction,
Transformation and Load to manage the relational data stores.

Data were analyzed to identify a pattern and found that air quality in the area and average temperature were determined
primarily by the concentrations of PM10 and Ozone. In general, variables that determine air quality are related to climatic
variables. It was found that the strongest relationship between variables correspond to PM10, Ozone, IMECAS and
temperature. The next strong correlation was between relative humidity and CO,, followed by the correlation between SO,
and NO, and finally wind.

Besides, we generated a set of training data and another set of tests, and executed the algorithms for time series predictions
for every climate variable in the model.

It is worth mentioning that the contribution arising from this research is not only the knowledge gained from the data, but
also a set of tools and processes that will allow further investigation of the phenomenon of climate change in any area or
region.
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