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Remarks from the language copy-editor
CE1. Your suggestion to show the data in the format of tables instead of figures that show disputed territories is acceptable. Nevertheless, these changes will require editor approval to ensure a transparent review process.
[bookmark: _Hlk174125854]Response: Thank you very much for your valuable suggestions. We have replaced Figures 4, 6, 8 and 11 with Table 2, Figure 5, Table 4 and Figure 9 respectively.
The modified Figures and Tables are shown below:
P8 (Replace Fig. 4 with Table 2):
 Table 2. The results of the annual mean simulated minus annual mean observed values, as well as the results of the annual mean simulated values minus the Dalhousie dataset for China in 2014 under scenario C1.
	Study area
	Comparison with the observed values
	Comparison with the Dalhousie dataset

	
	The annual mean simulated minus annual mean observed values (diffsi-ob, )
	Bias (%)
	The annual mean simulated values minus the Dalhousie dataset (diffsi-DH, )
	Bias (%)

	Eastern China
	-23.0
	-37%
	-12.6
	-28%

	Central China
	-15.7
	-21%
	0.4
	3%

	North-eastern China
	-29.0
	-49%
	-19.5
	-54%

	Western China
	-20.4
	-41%
	-17.1
	-48%

	China
	-21.2
	-35%
	-12.2
	-50%

	*Note: The eastern region of China comprises Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, Hainan, Hong Kong, Macao, and Taiwan; It should be noted that the eastern region in this study includes Hong Kong, Macao and Taiwan; the central region of China comprises Shanxi, Anhui, Jiangxi, Henan, Hubei, and Hunan provinces; the northeastern region of China comprises Liaoning, Jilin and Heilongjiang provinces; the western region of China consists of twelve provinces (autonomous regions and municipalities): Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang.



P10 (Replace Fig. 6 with Fig. 5):
[image: ]
Figure 5. Annual mean PM2.5 concentrations and annual mean OP (c) in different regions of China in 2014 under scenario C1

P12 (Replace Fig. 8 with Table 4):
[bookmark: _Hlk174124363]Table 4. The annual mean PM2.5 concentrations (in ) and annual mean OP (in ) in different regions of China in 2014 under different scenarios.
	Study area
	 Scenario C1
	 Scenario C2
	 Scenario C3

	
	PM2.5
	OP
	PM2.5
	OP
	PM2.5
	OP

	Eastern China
	33.26 
	1.42 
	36.44 
	1.50 
	32.74
	1.32 

	Central China
	45.83 
	2.02 
	49.62 
	2.08 
	44.36 
	1.86 

	North-eastern China
	19.24 
	0.81 
	20.27 
	0.78 
	15.51 
	0.61 

	Western China
	12.04 
	0.50 
	13.01 
	0.53 
	13.20 
	0.53 

	China
	18.81 
	0.80 
	20.36 
	0.84 
	19.14 
	0.78 

	*Note: The meteorological datasets (emission inventories) employed for scenarios C1, C2, and C3 are ERA5 (EDGAR-HTAP), ERA5 (Eclipse V6), and CESM (Eclipse V6), respectively.



P12 (Replace Fig. 11 with Fig. 9):
[image: ]
[image: ]
[image: ]
Figure 9. The annual mean PM2.5 concentrations and annual mean OP from different anthropogenic sources in different regions of China in 2014 under scenario C1.

The changes to the corresponding text in the manuscript are as follows:
P8, Line 12~39:
To verify the spatial accuracy, a comparison of simulated and observed PM2.5, both from MEE and Dalhousie, was conducted. Table 2 showed the results of the annual mean simulated minus annual mean observed values (denoted as ), as well as the results of the annual mean simulated values minus the Dalhousie dataset (denoted as ). Table 2 indicated that the majority of regions (central and eastern China) exhibited differences ranging from -18 to 0 , which is an underestimation of 37% compared to the average annual observations. The simulated PM2.5 concentrations in eastern, central, northeastern, and western China were 37%, 21%, 49%, and 41% lower than the observations, respectively; the simulated values were 28%, -3%, 54%, and 48% lower than the Dalhousie dataset, respectively. The disparities in model performance across regions may be attributed to uncertainties in the simulation of meteorological fields, coupled with insufficient consideration of species in the reaction processes within the model. Considering the existing literature (Huang et al., 2021; Jia and Zhang, 2021), it is known that bias within approximately 50% is acceptable. For example, the PM2.5 concentrations in East China in 2014 simulated by Jia and Zhang (2021) was overestimated by 48%. Shi et al. (2021) also reported PM2.5 concentrations being overestimated or underestimated by 40% compared to observed values. Hence, the simulated bias in this study falls within an acceptable range, meeting the research requirements.

P8, Lines 43~44:
in Fig. S1 in the Supplement and Fig. 4, respectively. From Fig. 4
P8, Lines 51~53:
Furthermore, the results in Table 2 indicated that the bias across various regions in DEHM is acceptable.

P8, Lines 59~72:
To learn about the PM2.5 concentrations and OP in each region, we quantified the average annual PM2.5 concentrations and OP across different regions of China (Fig. 5). High PM2.5 concentrations and High OP are mainly located in central and eastern urban clusters. Low PM2.5 concentrations and Low OP are mainly distributed in northeastern and western China. The results in Fig. 5 indicated that the annual average PM2.5 concentrations and OP in eastern, central, northeastern, and western China are 33 and 1.4 , 46  and 2.0 , 19  and 0.8 , and 12  and 0.5 , respectively.

P9:
[image: ]
[bookmark: _Hlk162252301][bookmark: _Hlk161956999][bookmark: _Hlk161957052]Figure 4. Violin plots of monthly average from MEE observations and simulations averaged over various observation stations for China in 2014 under scenario C1; The red and blue colors represent the statistical distribution of simulated and observations, respectively; The width of the violin represents the sample size; The solid black line inside the violin indicates the median. The upper and lower dashed black lines within the violin indicate the upper quartile (the 75th percentile) and lower quartile (the 25th percentile), respectively.

P9, Lines 4~5:
(see Sect. 3.4 and Fig. 9 for details)

P9, Lines 10~23:
To quantitatively analyze the regional distribution characteristics of PM2.5 concentrations and OP in China, we determined the distribution function that is suitable for a specific dataset (Table 3), investigated the frequency histogram (FH) of PM2.5 concentrations and OP, fitted the PDF, and then obtained the cumulative distribution function (CDF) by integrating PDF, as shown in Fig. 6. It was found that the gamma distribution performed the best in fitting PM2.5 concentrations and OP from Table 3. Considering the test results, the gamma distribution was used to explore the spatial distribution characteristics of PM2.5 concentrations and OP. Fig. 6a depicted the probability distribution of PM2.5 concentrations, while Fig. 6b depicted the probability distribution of OP.

P9, Lines 48~62:
Table 4 illustrates the PM2.5 concentrations and OP in different regions of China under scenarios C1, C2, and C3. Fig. 7a presents the annual average PM2.5 concentrations and OP under different scenarios, and Fig. 7b shows the relative contributions of meteorological conditions and emission inventories. From Table 4 and Fig. 7, it can be observed that, compared to scenario C2, PM2.5 concentrations and OP are lower in the western region under scenario C1, primarily due to changes in emission inventories attributed to the inclusion or exclusion of specific local sources during the compilation process. Compared to scenario C3, PM2.5 concentrations are lower in the western region and higher in some eastern areas under scenario C2, primarily attributed to meteorological contributions.

P10:
Table 3. Goodness-of-fit test results for China in 2014 under scenario C1.
	Item
	 goodness-of-fit test 
	Gamma
	Lognormal
	Exponential

	PM2.5 concentrations
	SSE
	0.002 
	0.023 
	0.003 

	
	KS_pvalue
	0.329 
	0.000 
	0.000 

	OP
	Sumsquare_error
	0.654 
	0.746 
	1.209 

	
	KS_pvalue
	0.231 
	0.271 
	0.000 

	Bold values indicate the best results.
*Note:
SSE is Sum of Squared Error
KS_pvalue is the P-value of the Kolmogorov-Smirnov test



P10, Lines 4~5:
we quantified their percent contribution (Fig. 8).

P10, Line 17:
as shown in Fig. 9.

P10, Lines 17~21:
[bookmark: _Hlk174094633]It was observed that the spatial distribution features of PM2.5 concentrations and OP from each emission source are similar to those in Fig. 5, and they all adhere to the principle that the eastern region is higher than the western.

P10, Line 22:
It can be seen from Fig. 9

P11:
[image: ]
Figure 6. Probability distribution of (a) annual mean PM2.5 concentrations and (b) annual mean OP for China in 2014 under scenario C1.

P11, Lines 35~38:
it can be observed from Fig. 9 that the contribution of this sector is mainly concentrated in the central and eastern regions, which is mainly due to the high transportation emissions in a small number of regions, such as Henan, Hebei, and Shandong.

P13:
[image: ]
Figure 7. (a) Average annual PM2.5 concentrations and Average annual OP for China in 2014 under different scenarios; (b) The relative contribution of meteorological conditions and emission inventories to Average annual PM2.5 and Average annual OP for China in 2014, with the outer circle representing PM2.5 and the inner circle representing OP; The meteorological datasets (emission inventories) employed for scenarios C1, C2, and C3 are ERA5 (EDGAR-HTAP), ERA5 (Eclipse V6), and CESM (Eclipse V6), respectively.

P13:
[image: ]
Figure 8. Percentage contribution of different anthropogenic sources (coal combustion for residential heating, biomass burning, secondary aerosol formation, industry, and traffic) to total PM2.5 concentrations and OP for China in 2014 under scenario C1.

[bookmark: _Hlk174124325]
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