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Aerosols and chemically reactive gases have important impacts on regional and global air quality and climate change. Despite 
decades of efforts, the model simulations of aerosols, chemically reactive gases and clouds are still uncertain due to the 

complex conundrum of aerosol-chemistry-cloud-climate interactions. The complicated entanglements and feedbacks among 
those atmospheric elements lead to a difficult and painstaking task for reducing the uncertainties in the future air quality and 
climate predictions. Nevertheless, the increasing demands for the accurate future air quality and climate information with high 
resolution require the high performance of multi-scale modelling. The Aerosol Chemistry Model Intercomparison Project 
(AerChemMIP) provides us a good opportunity to quantify the air quality and climate impacts of aerosols and chemically 
reactive gases. The project is designed to reduce the uncertainties in emissions, atmospheric compositions, radiative forcing 
and climate feedbacks, and improve the capabilities of model predictions. The outcomes of global model simulations will also 
be a benefit to improving the regional model simulations using the downscaling technique. With the amazing progress from 
ground-based, airborne and space-based measurements, we advocate an approach of integrating modelling and observation 
for model process studies, model validations and data assimilation. More in situ measurements and model improvements are 
necessary to better predict future air quality and climate change on multiple temporal and spatial scales.
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