General comments:

Doumbia et al. present an interesting and important dataset on changes in global air
pollutant emissions during the COVID-19 pandemic focusing on adjustment factors
(AFs). This dataset is not only useful for global and regional emission inventories
development, but also for atmospheric chemistry modeling, which is worth publishing

in ESSD. | have several concerns on this paper.

1. Concerning the spatial distribution, the Methodology does not provide enough
details on how the 0.1X0.1 dataset was created, how to support the 0.1X0.1
resolution? And the Results part showed only one spatial pattern figure (Fig. 8),
which also need to be largely expanded not only for NOx.

2. Since the COVID-19 pandemic is still severe and the confirmed cases are

increasing (https://www.worldometers.info/coronavirus/), this important dataset

can aim to update it continuously, not only to the end of 2020 (lines 92-93).

3. How the AFs are calculated for different pollutants is not so clear with specific
equations, especially when there are multiple sources activity data (e.g. industrial
processes);

4. Why are there larger decreases (30-50 %) in South America than other areas (e.g.
China, EU and US) for NOx, NMVOCs and CO. And Fig.8 seems to show that

China has the largest decrease, rather than South America?

Some minor comments:

1. The title might be too limited for only “atmospheric chemistry modeling”;

2. Line 51 are repeated for CO with lines 48-49;

3. Line 65 for greenhouse gas, there are other references (Han et al., 2021; Zheng et
al., 2020);

4. Line 81-82, need to expand the meanings of this dataset? e.g. provide assessments
on COVID-19 restrictions on pollutant emissions;

5. Line 95, could CO2 be included? It would be better for homology studies.

6. Lines 116-117: Add some introduction on CAMS -GLOB-ANT;
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10.
11.

12.

13.

14.

15.

Lines 119-120 repeated with Lines 92-93,;
Line 157: In reference to (Han et al., 2021), monthly road (and also ship)
transportation data for China can be obtained at

http://www.mot.gov.cn/tongjishuju/, but it needs some translation and

digitalization work to obtain the data. And it is up to the authors to decide
whether to include such data;

Lines 197-198: Maybe need some discussions. The assumption is not very
consistent with Liu et al., 2020, see

(https://www.carbonmonitor.org.cn/user/data.php?by=cn );
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Lines 201-202: add a reference;
Line 205: May need to add time resolutions (e.g. daily or monthly) for sectors in
Table 1;
Line 211: Cement is not included in this dataset?
Line 216: For China monthly data, the iron, steel and cement production can be

obtained at https://data.stats.gov.cn/english/easyquery.htm?cn=A01 in “Output of

major industrial products”

For Section 2.3, China’s power data can be reflected by daily coal consumption at
six main power groups, see (Han et al., 2021) Fig.4, and the data is provided at
the end of this file.

Lines 251-252: Can compare with data from International Civil Aviation
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Organization (ICAO). | noticed a report which contained regional/country data

(https://www.icao.int/sustainability/Documents/COVID-19/ICAQO Coronavirus

Econ_Impact.pdf ), which you may find useful in cross validation;
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16. Line 324: Also consider these refs. (He et al., 2021; Sun et al., 2020; Zhang et al.,
2021) ;
17. Lines 375-377: Maybe not this case (see below 3 figures), and CO2 emissions

from Liu et al., (2020) (https://www.carbonmonitor.org.cn/user/data.php?by=cn)

and NBS statistical data on iron and steel and cement productions

(https://data.stats.gov.cn/english/easyquery.htm?cn=A01) showed that industry in

China recovered soon after April 1%, and surpassed the before COVID-19 mean

state.
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18. Line 406: Should be Figure 6 for power and Figure 4 for Industry?
19. Lines 411-412: Power AFs for China is not consistent with (Liu et al., 2020) and
(Han et al., 2021), | provided the daily coal consumption data for six major power

generation groups at the end of minor comments for your reference.
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20. Line 426: change the red color “is” to black;

21. Lines 449-450: NMVOCs are mainly from solvents and industrial processes
(Lines 464-465), and not homogeneous with SO2? Here “rather similar” seems to
show some relations?

22. Lines 478-480: Expand this short paragraph a bit;

23. Line 486: “largest” or “large” ?

24. Line 513: “might” or “could” or “did”?

25. Draw vertical lines to show lockdown and unlock date information in time series

figures for major countries or regions.

Daily coal consumption at six main power generation groups from (Han et al., 2021).
Data were derived from https://www.wind.com.cn/ .

Date Daily coal consumptions (1074 ton)
2019-12-01 73.07
2019-12-02 72.67
2019-12-03 69.55
2019-12-04 71.45
2019-12-05 73.03
2019-12-06 76.28
2019-12-07 76.40
2019-12-08 74.67
2019-12-09 75.11
2019-12-10 75.22
2019-12-11 73.95
2019-12-12 73.99
2019-12-13 74.44
2019-12-14 74.31
2019-12-15 71.13
2019-12-16 68.49
2019-12-17 67.36
2019-12-18 69.90
2019-12-19 71.79
2019-12-20 76.26
2019-12-21 76.66
2019-12-22 77.28
2019-12-23 76.12
2019-12-24 76.04
2019-12-25 77.10
2019-12-26 77.43
2019-12-27 77.24
2019-12-28 76.56
2019-12-29 75.27
2019-12-30 75.47
2019-12-31 7717
2020-01-01 77.65


https://www.wind.com.cn/

2020-01-02
2020-01-03
2020-01-04
2020-01-05
2020-01-06
2020-01-07
2020-01-08
2020-01-09
2020-01-10
2020-01-11
2020-01-12
2020-01-13
2020-01-14
2020-01-15
2020-01-16
2020-01-17
2020-01-18
2020-01-19
2020-01-20
2020-01-21
2020-01-22
2020-01-23
2020-01-24
2020-01-25
2020-01-26
2020-01-27
2020-01-28
2020-01-29
2020-01-30
2020-01-31
2020-02-01
2020-02-02
2020-02-03
2020-02-04
2020-02-05
2020-02-06
2020-02-07
2020-02-08
2020-02-09
2020-02-10
2020-02-11
2020-02-12
2020-02-13
2020-02-14
2020-02-15
2020-02-16
2020-02-17
2020-02-18
2020-02-19
2020-02-20
2020-02-21
2020-02-22
2020-02-23
2020-02-24

73.98
70.26
75.40
76.06
7417
70.08
70.10
70.49
7179
74.16
72.90
68.96
66.56
68.39
67.83
67.13
65.65
62.65
59.18
55.79
51.01
47.21
46.93
45.03
43.53
42.73
41.13
43.73
42.83
39.93
38.51
37.55
38.05
37.76
37.66
37.04
37.42
37.52
37.82
36.92
37.20
37.24
38.49
38.11
38.00
38.20
38.80
38.93
39.33
42.14
42.13
42.08
41.88
42.67



2020-02-25
2020-02-26
2020-02-27
2020-02-28
2020-02-29
2020-03-01
2020-03-02
2020-03-03
2020-03-04
2020-03-05
2020-03-06
2020-03-07
2020-03-08
2020-03-09
2020-03-10
2020-03-11
2020-03-12
2020-03-13
2020-03-14
2020-03-15
2020-03-16
2020-03-17
2020-03-18
2020-03-19
2020-03-20
2020-03-21
2020-03-22
2020-03-23
2020-03-24
2020-03-25
2020-03-26
2020-03-27
2020-03-28
2020-03-29
2020-03-30
2020-03-31
2020-04-01
2020-04-02
2020-04-03
2020-04-04
2020-04-05
2020-04-06
2020-04-07
2020-04-08
2020-04-09
2020-04-10
2020-04-11
2020-04-12
2020-04-13
2020-04-14
2020-04-15
2020-04-16
2020-04-17
2020-04-18

41.57
42.86
42.75
43.11
43.36
43.36
45.07
45.60
47.68
49.33
5041
50.81
5241
52.81
51.56
52.52
50.73
53.38
53.47
52.25
54.17
51.82
54.66
55.03
54.57
55.01
54.77
55.01
57.44
61.67
58.68
59.94
56.44
55.50
55.75
56.10
57.44
58.72
56.53
56.87
54.55
51.72
52.05
54.12
54.08
55.31
56.11
56.12
53.66
50.62
54.82
57.88
56.42
55.65



2020-04-19
2020-04-20
2020-04-21
2020-04-22
2020-04-23
2020-04-24
2020-04-25
2020-04-26
2020-04-27
2020-04-28
2020-04-29
2020-04-30
2020-05-01
2020-05-02
2020-05-03
2020-05-04
2020-05-05
2020-05-06
2020-05-07
2020-05-08
2020-05-09
2020-05-10
2020-05-11
2020-05-12
2020-05-13
2020-05-14
2020-05-15
2020-05-16
2020-05-17
2020-05-18
2020-05-19
2020-05-20
2020-05-21
2020-05-22
2020-05-23
2020-05-24
2020-05-25
2020-05-26
2020-05-27
2020-05-28
2020-05-29
2020-05-30
2020-05-31
2020-06-01
2020-06-02
2020-06-03
2020-06-04
2020-06-05
2020-06-06
2020-06-07
2020-06-08
2020-06-09
2020-06-10
2020-06-11

56.95
56.94
55.91
58.02
57.06
57.23
55.98
56.08
55.01
52.23
53.60
53.88
53.19
52.73
48.74
50.38
54.89
58.10
59.92
63.32
63.24
65.77
65.94
64.20
66.47
65.15
65.99
68.20
69.74
68.51
69.18
65.63
67.84
67.54
66.72
66.96
65.34
63.72
66.23
62.59
59.30
58.76
58.93
57.76
55.79
58.02
61.62
60.09
63.04
63.73
60.30
57.52
61.82
64.73



2020-06-12 65.96

2020-06-13 67.65
2020-06-14 67.98
2020-06-15 67.06
2020-06-16 66.59
2020-06-17 67.92
2020-06-18 65.22
2020-06-19 67.00
2020-06-20 66.32
2020-06-21 66.55
2020-06-22 63.10
2020-06-23 62.35
2020-06-24 63.59
2020-06-25 65.24
2020-06-26 62.48
2020-06-27 60.11
2020-06-28 61.29
2020-06-29 63.67
2020-06-30 63.84
2020-07-01 64.67
2020-07-02 62.52
2020-07-03 61.97
2020-07-04 62.57
2020-07-05 62.67
2020-07-06 62.27
References:

Han, P. F, Cai, Q. X., Oda, T., Zeng, N., Shan, Y. L., Lin, X. H., and Liu, D.: Assessing the recent impact of
COVID-19 on carbon emissions from China using domestic economic data, Science of the Total
Environment, 750, 2021.

He, Y., Pan, Y, Gu, M., Sun, Q., Zhang, Q., Zhang, R.,, and Wang, Y.. Changes of Ammonia
Concentrations in Wintertime on the North China Plain from 2018 to 2020, Atmospheric Research, doi:
https://doi.org/10.1016/j.atmosres.2021.105490, 2021. 105490, 2021.

Liu, Z., Ciais, P., Deng, Z., Lei, R., Davis, S. J., Feng, S., Zheng, B., Cui, D., Dou, X., Zhu, B., Guo, R., Ke, P,,
Sun, T, Lu, C., He, P,, Wang, Y., Yue, X., Wang, Y., Lei, Y., Zhou, H., Cai, Z., Wu, Y., Guo, R., Han, T., Xue, J.,
Boucher, 0., Boucher, E., Chevallier, F., Tanaka, K., Wei, Y., Zhong, H., Kang, C., Zhang, N., Chen, B., Xi, F.,
Liu, M., Bréon, F.-M,, Lu, Y., Zhang, Q., Guan, D., Gong, P., Kammen, D. M., He, K., and Schellnhuber, H.
J.: Near-real-time monitoring of global CO2 emissions reveals the effects of the COVID-19 pandemic,
Nature Communications, 11, 5172, 2020.

Sun, Y., Lei, L., Zhou, W., Chen, C., He, Y., Sun, J,, Li, Z., Xu, W., Wang, Q., Ji, D., Fu, P,, Wang, Z., and
Worsnop, R. D.: A chemical cocktail during the COVID-19 outbreak in Beijing, China: Insights from
six-year aerosol particle composition measurements during the Chinese New Year holiday, ence of The
Total Environment, 742, 2020.

Zhang, Q., Pan, Y., He, Y., Walters, W. W., Ni, Q., Liu, X., Xu, G., Shao, J., and Jiang, C.: Substantial
nitrogen oxides emission reduction from China due to COVID-19 and its impact on surface ozone and
aerosol pollution, Science of The Total Environment, 753, 142238, 2021.

Zheng, B., Geng, G. N,, Ciais, P., Davis, S. J., Martin, R. V., Meng, J., Wu, N. N., Chevallier, F,, Broquet, G.,



Boersma, F., van der Ronald, A., Lin, J. T., Guan, D. B., Lei, Y., He, K. B., and Zhang, Q.: Satellite-based
estimates of decline and rebound in China's CO2 emissions during COVID-19 pandemic, Science
Advances, 6, 2020.

10



