
 

This study constructed 10 km daily surface concentrations of three major ambient pollutant 

gases, (NO2, SO2, and CO) across China from 2013 to 2020 based on the machine learning 

method. They also examined the variations in the pollutants in recent years. Other reviews 

have raised many good comments and suggestions. I still have some comments that can be 

addressed before publication. 

 

My concern is the predictors that were used to train the model and predict pollutants’ 

concentrations. The surface measurements from MEE are mainly over eastern China. Only 

NO2 from satellite products were used to supplement the surface data, and it also has large 

uncertainties for deriving surface information. For SO2 and CO, they applied model 

simulations to solve the lack of data in China. However, the model data also have large biases 

over the regions without observations. I understand the biases due to the lack of real-time data 

can not be easily solved. Some studies also used model results to train the machine model 

(e.g., Li et al., 2022). The authors should discuss the limitation in detail and provide the 

caveat of the results. 

Response: Thanks for your suggestion and we have discussed the limitations, pointed the 

caveat of the results, and cited the reference in the revised conclusion as below: 

 

“our estimated surface SO2 and CO concentrations should have larger uncertainties than those 

of NO2 since model simulations stead of satellite retrievals are supplemented during 

modelling to compensate for the lack of data in China. However, these data often have large 

biases in the remote regions with few observations in western China (Li et al., 2022), as the 

surface measurements from MEE are mainly over eastern China.” 

 

Specific comments: 

For the meteorological data, winds at 850 hPa are commonly used to represent the transport of 

air pollutants and the pressure system in the mid-troposphere is also important for the 

pollution accumulation. The prediction could be more accurate if more meteorological 

parameters are included or at least discuss the potential bias without considering these factors. 

Response: The meteorological system is complex, which can pose varying impacts on air 

pollutants, and we agree with you that considering more meteorological factors (e.g., winds at 

850 hPa and pressure system in the mid-troposphere) may obtain more accurate estimates. 

Considering that we have included the variables related to winds and pressure near the 

ground, e.g., 10-m winds and surface pressure (1000 hPa), also the vertical distributions and 

variations of air pollutants in the boundary layer (i.e., boundary layer height), making such 

subtle adjustments will not greatly change the accuracy. Nevertheless, we have discussed this 

limitation and potential bias in the revised Conclusion according to your suggestion as 

follows:  

 

“more parameters describing the complex meteorological system (e.g., winds at 850 hPa and 

the pressure system in the mid-troposphere) need to be considered in developing more 

powerful artificial intelligence models, which could be helpful in improving the accuracy of 

air pollutant retrievals.” 

 



 

Line 55: Many latest studies also modeled recent variation of air pollutants in China (e.g., 

Gao et al., 2022; Yang et al., 2022). 

Response: We have summarized and cited these related studies in the revised Introduction. 
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