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the areas in time and space. In this particular case the forecast is done with 24 hours but in other applications 
we have scenarios up to 7 days’ forecasts. In Figure 5 we observe the time evolution of the SO2, O3 and NO2 
concentration in a specific location of the high spatial resolution domain (1 km and 24 km x 24 km). The SO2 
contribution percentage does not have any change during this day because no emissions from the power plant 
occurred; however, the percentage contributions to O3 and NO2 are changing from positive contributions 
(increases) and negative contributions (decreases). The maximum contributions on this day are ranged between 
+17% to -12 % at different hours and for that specific location (close to the power plant position). 

 
Figure 4. Contribution to O3 concentrations (%) due to emissions of the power plant 

 
Figure 5. Time evolution of the contribution of the power plant to the O3, NO2 and SO2 

air concentrations in the high spatial resolution domain 
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5. CONCLUSIONS 

We have developed an air quality complex modeling system based on MM5-CMAQ-EMIMO system, which 
incorporated full chemical mechanisms and runs in operational mode to produce daily air quality forecasts of 
the different emission scenarios based on the so-called ON and OFF modelling approach. This means that the 
system includes all emission data—traffic, surrounding industry, biogenic emissions, etc.—in order to simulate 
the observational data set obtained in the pollution monitoring network located in the area, in the ON mode. 
The OFF mode is exactly the same that the ON mode but switching off the emissions of the scenario to consider 
in the industrial plant. The results offer detailed full information for the next 72 hours of the impact on ozone, 
NOx, etc. concentrations of the emissions of the different industrial operational modes. The system is 
successfully operating in two industrial plants located in the surrounding area of Madrid. he confidence and 
accuracy of the atmospheric model is critical for the performance of the complex system. New generation of 
on-line air quality models such as WRF/Chem are expected to be used in the near future to improve the 
accuracy and confidence of the air forecasted air concentration levels. The forecasted industrial emissions are 
also a key element in the complexity of the system. The industrial emission forecasts are produced by the 
industrial company and are also affected by the corresponding uncertainty. Additional efforts are needed to 
reduce the uncertainty of the emission sources and the physical and chemical parameterizations included in the 
atmospheric dispersion and chemical models. The system is a relevant software tool to help industrial plant 
managers to integrate friendly environmental practices into the industrial production process and help to fulfill 
to the city and regional authorities with the environmental regulations. 
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