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Figure S1. Planetary boundary layer height (PBLH) on the global scale: (a-d) the
PBLH values in MAM (March-April-May), JJA (June-July-August), SON

(September-October-November) and DJF (December-January-February).
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Table S1. The ratios of air mass forward trajectories in each cluster on a seasonal
scale (the North China Plain)

clusters MAM JJA SON DIJF
1 36.4% 17% 27.3% 19.3%
2 20.3% 29.45% 26.25% 24.0%
3 37.7% 14.6% 24.5% 23.2%
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Table S2. The ratios of air mass forward trajectories in each cluster on a seasonal
scale (the Taklimakan Desert)

clusters MAM JJA SON DIJF
1 20% 27.7% 20.4% 31.9%
2 38.9% 9.6% 37.1% 14.4%
3 24.3% 24.1% 26.4% 25.2%
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Figure S2. 11-day air mass forward trajectory clusters originating from the North

China Plain and the Taklimakan Desert (starting at 500 m AGL).
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Figure S3. 11-day air mass forward trajectory clusters originating from the North
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China Plain and the Taklimakan Desert (starting at 1000 m AGL).
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Figure S4. 11-day air mass forward trajectory clusters originating from the North China Plain (a-d) and
the Taklimakan Desert (e-h). Started levels are at 1/3PBLH, 2/3PBLH, and PBLH in the air mass
forward trajectories calculation. The shades (a-d) are the AODpg, values of total aerosols, while the

shades (e-h) are the AODppL values of dust aerosols.
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Figure S5. AODpp.. values of total aerosols along air mass forward trajectory clusters originating from

the North China Plain (a-d), and AODpg, values of dust aerosols along air mass forward trajectory
clusters originating from the Taklimakan Desert (e-h). Started levels are at 1/3PBLH, 2/3PBLH, and

PBLH in the air mass forward trajectories calculation.
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Figure S6. Seasonal layered AOD values for dust. The four rows represent four
seasons, which are MAM, JJA, SON, and DJF. The three columns are for AODegL,

AODFrrL, and AODra.
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Figure S7. Seasonal layered AOD values for polluted dust aerosols. The four rows

represent four seasons, which are MAM, JJA, SON, and DJF. The three columns are

for AODpgL, AODF1L, and AODra.
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Figure S8. Seasonal layered AOD values for smoke aerosols. The four rows represent

four seasons, which are MAM, JJA, SON, and DJF. The three columns are for

AODpsL, AODrtL, and AODra.
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Figure S9. (a-d) R_AODpgL values and (e-h) R_AODkrrL values in four seasons.

Columns 1-4 correspond to four seasons, which are MAM, JJA, SON, and DJF.
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Table S3. Summary of the R_AODpsL values over the land.

Mean Min. Ist Qu. Median  3rd Qu. Max.

MAM 74.1 28.7 65.0 75.3 84.8 100.0
JJA 71.6 14.8 62.2 73.1 82.3 100.0
SON 71.6 25.0 62.9 71.2 80.9 100.0
DJF 65.4 8.0 53.0 69.2 80.8 100.0
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Table S4. Summary of the R_AODpsL values over the ocean

mean Min. Ist Qu. median  3rd Qu. Max.

MAM 71.0 18.9 66.4 74.5 78.3 90.6
JJA 71.3 14.2 65.2 75.5 80.1 90.9
SON 73.1 27.5 69.0 74.9 79.7 96.9
DJF 76.1 13.8 70.6 75.6 79.1 100.0
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Figure S10. (a, d, g) AOD1a, (b, e, h) AODrrL, and (c, f, 1)) AODpsL along three long-
distance aerosol transport pathways (CN1, CN2, and CN3) on a seasonal scale (from

the North China Plain).
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Figure S11. Three-stage conceptual model depicting the changes of R AODpsL in

long-range aerosol transportation

S16



2 WAM 3 WAM 2 MAM
s — 3 — 2 —

.(a) A N (b) A (c) A
of N SON 7o SON el ; SON
s7 3 DJF £s DJF 21\ DiF

9.4 | 2 =
1 \ o= =21
<o \ g 8 td
] Q. o
2 22 g
bl T T T T T T T T T =, |: — T T T T T T T T =1 T T T T T T T T T
80 100 120 140 160 180 200 230 240 80 100 120 130 160 180 200 220 24D 80 100 120 140 160 180 200 220 240
longitude(*) longitude(*) longitude(*)
31 WAM 3 WAM 3 MAM
S — 3 — 3 —

(d) A T (e) BT ® BT
el 50N R 50N -y SON
< DJF a° DJF 2° % DJF

[=] 2 o
IS ; g oy |
o 1 asc Eo 3
| 3 5 1
q H Vs a | o | e
NN EE .., &1, =LA
ol ‘St el il b od Fhesased Bt hiatsogannpneins o] Perndt Mabgegllilit
80 100 120 140 160 180 200 200 240 g0 100 120 1do 160 180 200 200 240 g0 100 120 140 180 1do 240
longitude(") longitude(") longitude(”)
ER MAM 21 MAM 21 MAM
a — MAI < — MAI o — MAI

()] — A T (h) — JA (i) — JA
wl SON FEY SON 52 SON
< \ DJF a° DJF i . DJF

o \ ] o [}
o3 sl 3 Ll
zc \ ac 5% B
\ i J
L 2 ] i
o~ \ 1 . o~ << 4 »
g v 83 g v
o o = *leat? = A
80 100 120 140 160 180 200 230 240 80 100 120 130 160 180 200 220 24D 80 100 120 140 160 180 200 220 240
longitude(*) longitude(*) longitude(*)

Figure S12. (a, d, g) AOD1a, (b, e, h) AODrrL, and (c, f, i) AODpsL along three long-

distance aerosol transport pathways on a seasonal scale (from the Taklimakan Desert).
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