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This supplemental material includes 3 tables and 7 figures.

Table S1. The differences in the percentages of individual aerosol types between 2-D and MD results
(unit: %). For each sub-region, the 3 values (from top to bottom) in the “difference” column refers to
the percentage difference between the results of 2-D SSA-EAE and MD, 2-D RRI-EAE and MD, and
2-D AAE-EAE and MD, respectively.

Table S2. The differences in the ARFroa (ARFEr04) of individual aerosol types between 2-D and MD
results (unit: W/m? and W/m?* AODssoum). For each sub-region, the 3 values (from top to bottom) in the
“difference” column refers to the ARF (ARFE) difference between the results of 2-D SSA-EAE and
MD, 2-D RRI-EAE and MD, and 2-D AAE-EAE and MD, respectively. Note the values in the
parenthesis indicate the ARFE.

Table S3. The same as Table S2 except that ARFgoa (ARFEgoa) are shown.

Figure S1. Seasonal and annual averaged meteorological conditions for the period of March 1998 to
February 2018: (a) spring (March, April and May); (b) summer (June, July and August); (c) autumn
(September, October and November); (d) winter (December, January and February) and (e) annual. The
arrow represents wind field at 1000 hPa, and the shaded represents the precipitation (Unit: mm/d).

Figure S2. The aerosol types at the AERONET sites (a—r) in IP identified by the 2-D clustering method
with AAE and EAE for the period of March 1998 to February 2018. The blue asterisks on the map
indicates the locations of the sites with enough valid data for analysis, while the black ones represent
the sites that are not used. The green, red, yellow, and blue dots on the scatter plots represent the data in
boreal spring (March, April, and May), summer (June, July, and August), autumn (September, October,
and November), and winter (December, January, and February), respectively. The boxes plotted with
dash lines indicate the sub-regions listed in Table 4. For each sub-region, the differences in per-centage

(2-D result minus MD result) for the U/I, BB, dust, and undetermined aerosols are shown respectively.

Figure S3. The same as Figure S2 but for the aerosol classification by the 2-D clustering method using
SSA and EAE at the AERONET sites (a—1) in Japan, Korea and southeast Russia.

Figure S4. The daily averaged ARFroa for various aerosol types based on (a) the MD method; (b) the
2-D SSA-EAE method; (c) the 2-D RRI-EAE method; (d) the 2-D AAE-EAE method (Unit: W/m?).

Figure S5. The same as Figure S4 except that the daily averaged ARFgoa are shown.

Figure S6. The daily averaged ARFEroa for various aerosol types based on (a) the MD method; (b) the
2-D SSA-EAE method; (c) the 2-D RRI-EAE method; (d) the 2-D AAE-EAE method (Unit:
W/mz/AODss()nm).

Figure S7. The same as Figure S6 except that the daily averaged ARFEgoa are shown.



Table S1. The differences in the percentages of individual aerosol types between 2-D and MD
results (unit: %). For each sub-region, the 3 values (from top to bottom) in the “difference”
column refers to the percentage difference between the results of 2-D SSA-EAE and MD, 2-D
RRI-EAE and MD, and 2-D AAE-EAE and MD, respectively.

Dust u/1 BB Undetermined
Sub-region differenc . , )
MD MD  difference MD difference  MD difference
e
0.0 30.6 0.0 -10.2
) . 13. 13. 0.
Ussuriysk site 19 0.0 9 -3.7 0 18.5 9 -2.8
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0.5 26.1 62.1 -45.3
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0.0 59.6 34.8 ” -36.8
Hong Kong area 0.0 0.0 84 33.2 0.0 43.2 4' -39.2
0.0 316 67.6 -42.4
. 0.3 454 16.4 -26.8
Yangtze River 12. 60.
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Central Nepal area 0.5 -0.3 51 12.4 6.3 55.6 -29.7
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Table S2. The differences in the ARFroa (ARFET04) of individual aerosol types between 2-D and
MD results (unit: W/m? and W/m*/AODssoum). For each sub-region, the 3 values (from top to
bottom) in the “difference” column refers to the ARF (ARFE) difference between the results of
2-D SSA-EAE and MD, 2-D RRI-EAE and MD, and 2-D AAE-EAE and MD, respectively. Note
the values in the parenthesis indicate the ARFE.
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Table S3. The same as Table S2 except that ARFgoa (ARFEgoa) are shown.
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Figure S1. Seasonal and annual averaged meteorological conditions for the period of
March 1998 to February 2018: (a) spring (March, April and May); (b) summer (June, July
and August); (c) autumn (September, October and November); (d) winter (December,
January and February) and (e) annual. The arrow represents wind field at 1000 hPa, and
the shaded represents the precipitation (Unit: mm/d).
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Figure S2. The aerosol types at the AERONET sites (a-r) in IP identified by the 2-D
clustering method with AAE and EAE for the period of March 1998 to February 2018.
The blue asterisks on the map indicates the locations of the sites with enough valid data
for analysis, while the black ones represent the sites that are not used. The green, red,
yellow, and blue dots on the scatter plots represent the data in boreal spring (March,
April, and May), summer (June, July, and August), autumn (September, October, and
November), and winter (December, January, and February), respectively. The boxes
plotted with dash lines indicate the sub-regions listed in Table 4. For each sub-region, the
differences in per-centage (2-D result minus MD result) for the U/I, BB, dust, and
undetermined aerosols are shown respectively.
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Figure S3. The same as Figure S2 but for the aerosol classification by the 2-D clustering
method using SSA and EAE at the AERONET sites (a-1) in Japan, Korea and southeast
Russia.
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Figure S4. The daily averaged ARFroa for various aerosol types based on (a) the MD
method; (b) the 2-D SSA-EAE method; (c) the 2-D RRI-EAE method; (d) the 2-D
AAE-EAE method (Unit: W/m?).
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Figure S5. The same as Figure S4 except that the daily averaged ARFsoa are shown.
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Figure S6. The daily averaged ARFEroa for various aerosol types based on (a) the MD

method; (b) the 2-D SSA-EAE method; (c) the 2-D RRI-EAE method; (d) the 2-D

AAE-EAE method (Unit: W/m?/AODss0nm).
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Figure S7. The same as Figure S6 except that the daily averaged ARFEsoa are shown.



