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Table 1 Relative location of pollution sources and annual emissions of VOCs in sample park
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Fig. 2 Simulated diffusion concentration (left) and contribution ratio (right) spatial distribution at 00:00 on January 1, 2023 of
sample park
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Table 2 Simulation and Evaluation of the Precision of Inversion of Total Air Pollution Emissions in Industrial Parks
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Table 4 Hourly Inversion accuracy evaluation of models under different layout schemes
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Real-time estimation of atmospheric pollutant emission in industrial park with
environment monitoring data
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Abstract The industrial park is not only important for economic growth but also a major unit of atmospheric
pollutant emission. Precise management of the atmospheric pollutant emission in real-time by utilizing the
environment monitoring data and numerical simulation models may promote the capability of controlling air
quality of industrial park. This work, taking an industrial park as an example, explores the possibility of hourly
inversing the amount of pollutant emission with the air station monitor data as well as the gaussian dispersion
model. The numerical experiments indicated several results: 1) The monitor-station layout planning affected the
accuracy of the estimation significantly, grid-layout planning increased the estimation accuracy dramatically.
2) The random detection errors of the monitor-stations influenced the estimation accuracy, with simplify-grid
planning, the random detection errors should be controlled below 0.1 mg-m. 3) The total emission intensity of
the industrial park influenced the overall accuracy, high intensity led to high relative accuracy. 4) The estimation
accuracy can be affected by the real-time meteorological environment. When meteorological conditions are not
suitable for pollutant diffusion it may cause a decrease in inversion accuracy due to the low efficiency in the
pollutant distribution sampling by the air monitors. Based on the conclusions above, this study supports the
feasibility of estimation the amount of air pollutant emission in real-time based on the air monitor data. But
several aspects such as the station layout planning, data quality assurance should be carefully designed and
controlled to get optimized accuracy.

Keywords industrial park; atmospheric pollutant emission; inversion estimation
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