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Implementation and evaluation of uncertainty propagation using stochastic response surface method based on the CMAQ model
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Abstract, A computationally efficient method named stochastic response surface method (SRSM) for uncertainty propagation was used in this study to address
extensive requirements for computational resources and time by the Monte Carlo (MC) approach. A conceptual framework for uncertainty propagation analysis based
on the Community Multi-scale Air Quality (CMAQ) model was established. The 2-order and 3-order SRSM were implemented to estimate the impacts of uncertainties
in emission inventories on simulated ozone concentrations, and the outputs were compared with those from the traditional MC approach with 1000 times of
simulation. The results showed that average ozone concentrations at three uncertainty propagation scenarios were almost the same and three probability density
functions at peak ozone concentrations agreed well. The SRSM approach can significantly reduce the simulation time and improve the calculation efficiency, implying
its potential in conducting uncertainty propagation analysis of complex atmospheric environmental models such as the CMAQ model.
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