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INTRODUCTION

Emissions

The present work proposes a backward air quality
simulation approach to assess the accuracy of emission
inventories for these applications, with the goal of
identifying sources that are over or underestimated. This
approach consists of finding constants of the linear
combination of the estimated emission that maximize R2 and
make the slope equal to one in the linear correlation analysis
when the results from the air quality model are compared to
the experimental measurements of air quality. This
methodology was applied to the case of the mining region in
northern Colombia. As one of the largest open pit coal
mining regions in the world, this region consists of seven
independent mines with no relevant additional sources of
emission. Use of the proposed methodology allowed
quantification of the amount by which companies over or
underestimated their emission, as well as quantification of
uncertainties due to sources not considered in the model but
that locally affect each monitoring station.

Table 1.
Open pit coal mine emissions for 2009
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METHODOLOGY
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Table 2. Results of the metrics to evaluate the
accuracy of air quality model. Results expressed as
annual mean geometric TSP concentration

CONCLUSIONS
• The methodology was applied to the case of the mining
region in northern Colombia, R2 was determined to be an
n-dimensional convex function with respect to the set of
n constants that affect each emission source; thus, there
existed a unique set of constants for which R2 was a
global maximum. R2 moved from 0.73 in the base case
scenario to 0.75 in the optimum scenario
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Figure 3. Linear correlation of measured verus
estimated annual mean geometric TSP
comcemtratopm for the base case and optimized
scenarios

• Mine 2 was found to overestimate its emission by
1/0.66, and the other mines underestimated their
emissions by a factor between 6.65 and 13.29. The
result of 1 - R2 = 25.0% indicated that there were
relevant circumstances that locally affected each
monitoring station and were not included in the air
quality model.
• Stations ZM9 and ZM14 exhibited the largest
dispersion.
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Figure 1. Location of emission sources (M s), air quality
monitoring stations (ZM’s) and meteorological stations
used for the modeling process. Altimetry is also shown.
Figure 2. Variation of the metrics of correlation as
funtion of Ai

