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RESUMEN

información valiosa acerca de la química atmosférica y la calidad del aire. En este estudio se comparan me-
2) realizadas mediante la técnica de espectroscopia óptica 

2, las cuales fueron muestreadas por el instrumento satelital a partir 

2

2 sobre el centro de México: se encontraron columnas 

de este gas desde Tula hasta la Ciudad de México, así como al Valle de Cuernavaca.

ABSTRACT

The use of satellite data in combination with ground-based measurements can provide valuable information 

2) conducted in central Mexico are compared 
-

ments exhibited large day-to-day variations and were on average three times higher than the space-borne 
derived average over the observation site. This difference is attributed to strong horizontal inhomogeneity of 

2 columns, sampled over a large footprint from the satellite instrument. 
Also, a reduced sensitivity of the satellite observation near the surface, where the largest concentrations are 

2 2 
column densities: The dominating metropolitan area of Mexico City, the heavily industrialized region of Tula 
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2 columns over 
2 columns during the dry and cold season, followed by the dry 

2 columns were found during the rainy season. Pollution transport 
of this gas from Tula into Mexico City, as well as towards the Cuernavaca valley, is evident from this dataset.

Keywords

1. Introduction
Mexico City is the third largest city of the world, 

It is located at 19.4º N latitude and approximately at 

several years Mexico City has experienced severe 
air quality problems, which have been addressed by 
authorities trough the implementation of various pro-
grams. While the countermeasures and technological 
improvements have effectively decreased the amount 
of some pollutants, the city continues to experience 
pollution episodes resulting on the frequent violation 
of air quality standards.

2

1979). In polluted regions such as Mexico City, tro-
2 concentrations can be highly variable 

and anthropogenic emissions. In Mexico City, most 
2 present in the atmosphere comes from 

fossil fuel combustion from transportation and partly 
2 levels in Mexico City 

have decreased by 30% between 1990 and 2008, and 
the average surface concentration registered in 2008 
by four stations around the Universidad Nacional 

City—where the ground-based measurements pre-

Satellites provide global observations, allowing 
to retrieve information from nearly every region in 

-
ments measuring from space, covering a wide range 
of wavelengths, with different spatial resolution and 
viewing geometries. In this work we have focused 

et al.

to provide a daily global coverage.

an extensive number of studies involving different 
2 3 2

2 data 
products provide information about total and tropo-

2 2 dataset in particular, 
has been validated in different studies. Celarier et 
al. 2

2 columns measured by the Système d’Analyse 

good agreement between the two of them although 
the measurements were not done at the same time. 
As a continuation, the different measurements and 

2 stratospheric, 
tropospheric and total columns using ground- and 
aircraft-based measurements were summarized by 
Celarier et al. -

-
2 stratospheric and total 

columns were found to be underestimated by 14 and 
15-30%, respectively.

-

experiments in the Netherlands, Brinksma et al. 

2

2

sun observations. Boersma et al.
2 tropospheric columns with in situ aircraft 

bias between the two data sets. Irie et al.

2 columns during the Mount Tai Experiment 

of 20% over the North China Plain. Gruzdev and 
2 

approximately 40% lower than ground-based twilight 
measurements. Vlemmix et al.

2 columns 
2
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