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Summary 

This study analysed the sectoral, regional, and temporal contributions to two air pollution 

episodes in October 2014 across Beijing, China. Chemical transport model simulations were 

used to determine the temporal, regional, and individual emission sector contributions to 

ambient fine particulate matter (PM2.5) concentrations, in addition to training emulators to 

predict air quality based on multiple emission sector variations. The paper explored the impacts 

of various controls under different meteorological conditions and found the local and regional 

importance of residential and industrial emissions. The topic of this paper is relevant to the 

scope of Atmospheric Chemistry and Physics. The paper used a relatively novel approach to 

provide an interesting understanding of how short–term emission controls influence air 

pollution episodes in Beijing, China. 

My main criticisms regard further discussions and clarifications. 

The authors emphasise the importance of short–term emergency measures for air pollution 

episodes, whilst convincingly demonstrating their minor role relative to meteorology and their 

limited effectiveness even at stringent implementations. This dichotomy should be further 

discussed, relative to long–term emission reductions and their implications for public health. 

For example, the authors found key contributions from residential and industrial emissions, 

similar to previous studies, and mentioned the large impacts of recent long–term emission 

reductions in China, which mainly focused on industrial and power emissions (Zheng et al 

2018). However, these previous long–term emission reductions did not explicitly control for 

residential emissions, despite their key importance to both ambient and household PM2.5 

exposure (Zhao et al 2018). Current policies in Beijing and surrounding municipalities aim to 

specifically address the largely neglected and substantial emissions from residential solid fuel 

use (National Development and Reform Commission of China 2017), with large potential 

public health benefits (Meng et al 2019). These are especially important considering that the 

risks to public health from air pollution exposure are significantly larger at longer time scales. 

The authors mention that emissions in and around Beijing are under rapid change and that 

individual air pollution episodes are dependent on specific meteorological conditions. Hence, 

the generalisability of this framework for future air pollution episodes need to discussed. 

Overall, this well–written paper provides an interesting application of a relatively novel method 

to important issues surrounding the control of substantial air pollution exposure. The paper 

would be improved from enhanced discussions and clarifications. 



Comments 

1. The authors should state the focus on ambient air quality, as China still experiences 

poor household air quality, which is confirmed by this studies finding of the importance 

of residential emissions. 

2. Page 2 line 4, page 4 lines 6 and 10, page 11 lines 4, 6, and 7: Define acronyms at first 

use. 

3. It would aid the reader to specify PM2.5 concentrations or emissions, rather than using 

PM2.5 alone (e.g. page 2 line 27, page 6 line 4, page 7 lines 28 and 29, Figure 4, page 7 

line 1, Figure 6, page 9 line 12, and other instances). 

4. Figure 8 and 11: The baseline daily–mean PM2.5 concentrations are more than the sum 

of the local, near–neighbourhood, and far–neighbourhood sources. For example, after 

removing all emission sources for all three regions daily–mean PM2.5 concentrations 

remain at 79 g m–3. It would be useful to discuss what is contributing to this remaining 

large exposure. 

5. Section 5: Methods, evaluation, and results are combined. The clarity would be 

improved if these were separated. 

6. Figure 8 and 11: Perceptually–uniform colour maps would improve the clarity of the 

Figures (e.g. viridis, ColorBrewer 2.0). 

7. The paper has many figures, which may dilute key findings. Some of the figures could 

be moved to the Supplementary. 

8. Page 16 lines 7–10: References needed. 

9. Figure S2: Define D02 and D03. 
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