
Response to Referee #1 

 

We thank the reviewers for the careful reading of the manuscript and helpful 

comments. According to the suggestions of the reviewer, the reviewers’ comments 

have been carefully addressed, and the paper is carefully revised. We believe that the 

revised paper has been significantly improved after addressing the comments of the 

reviewers. 

 

********************************************************************* 

Comment: This paper assessed the air quality impact of the Green Lights Program 

(GLP) in China using WRF-CHEM. The topic is interesting and has not been fully 

investigated by previous studies. However, I have big concern about the reliability of 

the results, due to the large uncertainties of the assumptions and methodology 

adopted by the study. I also have the impression that the study focused on the air 

quality impact of power plants, which has been explored by many existing work, but 

not GLP. I would recommend substantial improvements to infer the impact of GLP, 

but not power plants. 

Response: Thanks for the comments. In the revised manuscript, we focus on the 

effect on GLP, rather than power plants. More details mentioned by the reviewer are 

added in the revised version. 

(1) We added the logical explanations between the GLP and the air quality 

improvement in Line-162: “The GLP focused on improving the luminous efficacy, 

saving lighting electricity, and thus reducing the coal consumption and air pollutant 

emissions from thermal power generation, which is inherently connected to air 

quality.” 

(2) We added more description of method in Line-268: “Here we focus on the 

potential emission reductions derived from the potential lighting electricity savings 

induced by the GLP. And the emission reduction was confined at the improvement of 

luminous efficacy, which is the core of the GLP (Guo et al., 2017). Between the base 

case (with the GLP) and sensitivity cases (without the GLP), the coal-saving induced 



by the GLP was estimated with the same purification efficiency of air pollutant 

emissions between the base case (with the GLP) and sensitivity cases (without the 

GLP). And the ratio of power electricity goes to lights is same with the ratio of 

artificial lighting to the total electricity consumption, which is 10–14% (Lv and Lv, 

2012; Zheng et al., 2016).” 

 

********************************************************************* 

General Comment: 1) Introduction: The authors tried to emphasis the importance of 

lights based on the fact that power plants play significant role in air pollution. 

However, what the ratio of power electricity goes to lights? This information is not 

clear to me after reading the introduction. The same problem for the contents on Page 

7, line 138-139. 

Response:  

(1) To address the reviewer’s comments, in the revised manuscript, we try to give 

more details regarding the ratio between power electricity and lighting electricity. In 

the present study, the potential emission reduction induce by the GLP was confined at 

the luminous efficacy, which is the core of the GLP. Between the base case (with the 

GLP) and sensitivity cases (without the GLP), the ratio of power electricity goes to 

lights is assumed same with the ratio of artificial lighting to the total electricity 

consumption, which is 10–14%. We added more explanation in Line-273: “... And 

the ratio of power electricity goes to lights is same with the ratio of artificial lighting 

to the total electricity consumption, which is 10–14% (Lv and Lv, 2012; Zheng et al., 

2016).” 

(2) The previous description is inaccurate in line 138-139, we revised the text in 

Line-142: “The rapid increase in the nighttime lights implicates that the lighting 

electricity were greatly increased.” 

 

General Comment: 2) Section 2.1. This section needs to be re-organized. The 

authors claim conclusions without showing data support. For instance, Page 7, line 



154 and afterwards. “The above long-term variability of thermal power electricity 

and associated coal consumption for power generation was based on the situation 

that the GLP was conducted in China.” The impact of GLP on power plants has not 

been quantified when stating so.  

Response: 

(1) To address the comments of the reviewer, we clarify that the thermal power 

electricity and the total coal consumption of thermal power generation were based on 

the statistics of National Bureau of Statistics of China (NBS, 2000–2016). The air 

pollutant emission from thermal power generation respected to previous studies of Liu 

et al., 2015 (Fig. 4) and Tong et al., 2018 (Fig. 2A). 

(2) We change the sub-title of 2.1, “2.1 The NTL and emissions from power sector” 

(3) By taking the comments of the reviewer, we have re-construct the Sect. 2.1. The 

Section is re-organized except the start and end paragraphs. The rewritten text is 

highlighted in blue words in the revised manuscript. 

 

General Comment: 3) Page 12, line 264. “To estimate the emission reduction 

induced by the GLP, we assumed that the potential emission reduction was mainly 

due to the emissions from the thermal power plants.” The uncertainty of this 

assumption is missing.  

Response: Thanks for the comments. We use some previous studies to estimate the 

uncertainties. For example, Thermal power generation is the primary electricity 

source in China, contributing to about 72–78% of the total electricity (NBS, 2000–

2016), which indicates at least 6% uncertainty in the estimation. Lv and Lv (2012) 

and Zheng et al. (2016) estimate the ratio of artificial lighting to the total electricity 

consumption, and the ratio is 10–14%, which indicates about 4% uncertainty in the 

estimation. We revised the text in Line-276: “It is worth noting that, there were 

uncertainties in the present study. Thermal power generation is the primary electricity 

source in China, contributing to about 72–78% of the total electricity (NBS, 2000–

2016), which indicates at least 6% uncertainty in the estimation. Lv and Lv (2012) 



and Zheng et al. (2016) estimate the ratio of artificial lighting to the total electricity 

consumption, and the ratio is 10–14%, which indicates about 4% uncertainty in the 

estimation.” 

 

General Comment: 4) Regional diversity of LED market share. The emission rates of 

power plants have large diversities over regions in China. If the LED market share 

has large variations over regions as well, the derived emission reductions will be 

significantly different from what was estimated in the current study.  

Response: We agreed the reviewer that the regional diversity of LED market share 

would significantly influence the derived emission reductions induced by the 

luminous efficacy improvement in the GLP. However, the lighting electricity is 

transported from the power plants. The spatial dynamics of derived emission 

reductions should be consistent with the distribution of power plants and the related 

coal consumption. The regional diversity of LED market share was finally included in 

the distribution of emissions from power sector, which respected to previous studies 

of MEIC in the present study (Zhang et al., 2009; Liu et al., 2015). We added more 

explanation in Line-295: “The regional diversity of LED market share would 

significantly influence the emission reductions derived by the luminous efficacy 

improvement induced by the GLP. However, the lighting electricity is transported 

from the power plants. The spatial dynamics of emission reductions induced by the 

GLP should be consistent with the distribution of power plants and the related coal 

consumption. The effects from regional diversity of LED market share was finally 

included in the distribution of emissions from power sector.” 

 

General Comment: 5) Secondary particles in Table. The method of calculating 

secondary particles from power plants is not clear to me. 

Response:  

(1) In Table 2, the X represents other air pollutant emissions (in addition to NOx, SO2, 

and PM2.5) from power sector. Based on MEIC, the air pollutant emissions from 



thermal power include many species, such as BC, OC, NOx, SO2, PM2.5, PMcoarse, 

VOCs, but not include secondary particles. We added more details in Line-318: 

“Table 2 shows the emissions from power generation, including the NOx, SO2, 

PM2.5 and other species (represented with X), such as the BC, PM coarse, VOC, and 

so on.” 

(2) The secondary particles from power plants is based on the WRF-CHEM model in 

Sect. 2.2 in Line-181: “We also used a non-traditional secondary organic aerosol 

(SOA) model, including the volatility basis-set modeling approach and SOA 

contributions from glyoxal and methylglyoxal. Detailed information about the 

WRF-CHEM model can be found in previous studies (Li et al., 2010; Li et al., 2011a; 

Li et al., 2011b; Li et al., 2012).” 

 

********************************************************************* 

Specific Comment: 1) abstract. “In the upper limit case of emission reduction. . .” 

and “in the lower limit case of emission reduction...” The English sounds not correct 

for me. 

Response: We revised the text in Line 35-37 and Line 411-414: “in the case of upper 

limit emission reduction...” and “in the case of lower limit emission reduction...” 

 

Specific Comment: 2) line 77-78, please consider rephrasing “the famous 

nation-wide project of utilizing emission control facilities” . famous?  

Response: We deleted the “famous” in Line-77: “...by the nation-wide project of 

utilizing emission control facilities...” 

 

Specific Comment: 3) line 88. Missing a space before 2005. 

Response: We revised the mistake in Line-92. 

 



Specific Comment: 4) line 92-93. I don’t quite get the meaning of the sentence. 

Please consider rephrasing it. 

Response: We revised the text to explain more clearly in Line-95: “Aside from 

emission reductions, the GLP is benefit to coal-saving from the thermal power 

generation, which inherently connected to air quality in China (Liu et al., 2015; 

Huang et al., 2016; Hu et al., 2016).”  

 

Specific Comment: 5) line 105. The English is incorrect.  

Response: We revised the text to explain more clearly in Line-109: “There are 

several articles and books for summarizing the GLP from time to time by the Energy 

Research Institute under Chinas’ National Development and Reform Commission, 

providing information for an assessment of the GLP.”  
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