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Sensitivity analysis of air pollutant concentration

for meteorological factors
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Summary

This paper proposes a box model for simulation of air pollutant concentra-—
tions which assumes a quasi steady sate in which production and destruction of
chemical compositions are in equilibrium with its diffusion, which changes slowly
according to variation of meteorological factors such as temperature and solar
radiation. This model has the merits such that (1) time of numerical integration
does not needed to be specified, and (2) influences of emission and background
concentration of pollutant on its diffusion can be removed in sensitivity analysis.
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The behaviors of sensitivities of chemical compositions and indicators to
meteorological factors are analyzed based on the model, and the two kinds of
sensitivity obtained from the model and a regression analysis of observed data
are compared. It is proved that the behaviors of sensitivity based on the model
reasonably reflect characteristics of 0;—~NOx-ROG photochemical system. The
sensitivities of chemical compositions and indicators computed with the model
generally agree with the ones estimated by the regression analysis, however,
there are some differences between them, particularly in sensitivity of NO con-—
centration to temperature. These differences are seemed to originate in the con—
straints put for the photochemical system, uncertainty in model parameters, and

inaccuracy in statistical processing of meteorological factors.

[Key Words :] sensitivity analysis, air pollutant, meteorological factors, box
model, quasi—steady state, time of numerical integration, background concentra-—

tions, O;—NOx-ROG photochemical system, regression analysis
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