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The interannual variations of satellite-derived VCDs and total deposition for China in 2005-2020. All
the data are relative to the 2005 levels

Figure 2 in the revised manuscript: Methodology framework to estimate dry and wet deposition of
this study. The blue process shows the four steps to establish the RF model. The orange process
shows the three steps in establishing a GAM model. See Sections 2.2 to 2.3 of the method section in
the text for the acquisition of the preliminary data set.
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Figure S2 in the revised supplement (Figure S1 in the original submission): The RF algorithm
monthly performance of CNEMC with the 10-fold cross validation. R? and RMSE are calculated
with equations below the figure (the unit of RMSE are kg N/S ha™ yrY).

Figure S3 in the revised supplement (Figure S2 in the original submission): The same as Figure S2
but for NNDMN.



Table S9 in the revised supplement: Comparison of the annual Vq4 of nitrogen compounds by

land use type in this and other studies (cm s™).

Deposition velocity (cm s™)

Land use type References
NO, HNO; NO;~ NH, NH,* SO,
Farmland 0.17 1.45 0.15 0.43 0.15 0.44 This study
0.18 1.52 0.19 0.40 0.19 Xu et al. (2015)
0.10 0.76 0.25 0.18 0.25 Zhang et al. (2004)

0.56 Zhang et al. (2003)

Urban 0.14 1.37 0.15 0.44 0.15 0.44 This study
0.06 0.78 Pan et al. (2012)
0.03 0.20 Suetal. (2012)
0.55 Zhang et al. (2003)
0.07 1.77 0.44 0.28 0.44 Lietal. (2013)
0.30 1.10 0.24 0.50 0.24 Luo et al. (2013)
Coastal 0.16 1.56 0.10 0.65 0.13 0.66 This study
0.01 0.63 0.63 Zhang et al. (2010)
0.01 0.84 0.27 0.55 0.27 0.63 Zhang et al. (2004)

040  Suetal. (2012)

Forest 0.19 2.23 0.16 0.41 0.16 0.46 This study
0.10 2.45 0.30 0.20 0.30 Zhang et al. (2004)
0.19 2.23 0.16 0.41 0.16 Xu et al. (2015)
0.04 0.16 Suetal. (2012)
Grassland 0.15 1.09 0.19 0.38 0.19 0.33 This study
0.13 1.16 0.28 0.23 0.28 0.37 Zhang et al. (2004)
0.15 Xu et al. (2015)

0.49 Zhang et al. (2003)

Note: Zhang et al. (2004), Su et al. (2012), Xu et al. (2015), Zhang et al. (2010) and Zhang et al. (2003) applied
RegADMS, NAQPMS, GEOS-Chem, MM5/CMAQ and AURAMS, respectively. In particular, Zhang et al (2003)
focused on the global land use and did not provide specific discussion for China, and was thus excluded when
calculating the mean of China.



Figure R1 The relative importance of interpretation variables (R1V) to the RF predictions. See

Table S2 for the meanings of the abbreviations in the figure.
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Figure R2 (a-c) Annual mean wet and dry deposition of the N species derived from two
complementary databases: (1) published data of bulk N deposition covering 1980-2018 and (2)
wet and dry deposition based on the machine learning methods for 2005-2020 in this work.
For (1), the blue open circles represent annual average bulk N deposition. The orange curve
shows the trends in inorganic N bulk deposition, while the orange dots represent the 5-year
average bulk deposition. For (2), the grey dots represent the dry deposition and the yellow
dots represent the bulk deposition. (d) The interannual variations of satellite-derived VCDs

and total deposition for China in 2005-2020. All the data are relative to the 2005 levels.
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Figure 2 in the revised manuscript: Methodology framework to estimate dry and wet
deposition of this study. The blue process shows the four steps to establish the RF model. The
orange process shows the three steps in establishing a GAM model. See Sections 2.2 to 2.3 of

the method section in the text for the acquisition of the preliminary data set.
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Figure S1 in the revised Supplement: Correlations between simulated SO, and SO,

concentrations from GAM.
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Figure S2 in the revised supplement (Figure S1 in the original submission): The RF algorithm
monthly performance of CNEMC with the 10-fold cross validation. R?* and RMSE are

calculated with equations below the figure (the unit of RMSE are kg N/S ha™ yr™).
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Figure S3 in the revised supplement (Figure S2 in the original submission): The same as Figure

S2 but for NNDMN.
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