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Figure S1: Box plots of light absorption coefficients (bans) of BrC accounting for TC at varying
wavelength (A-F) and atmospheric pressure and air density (G) during the measurement
campaign from Chengdu (CD) and Sanbacun (SBC) inside SCB to Wenchuan (WC), Lixian (LX),
Maerkang (MEK) and Hongyuan (HY) over TP with increasing altitudes from 500 m to 3500 m.
The solid and dotted lines inside the box denote the median and mean values; the two whiskers

and the top and bottom of the box denote the 5th and 95th and the 75th and 25th percentiles.
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Figure S2: Box plots of spectral mass absorption efficiency (MAE) of EC in each season from

Spring

Winter

Chengdu inside SCB to Hongyuan over the TP with increasing elevation from 0.5 to 3.5 km. The

lines inside the box denote the median values; the two whiskers and the top and bottom of the
box denote the 5th and 95th and the 75th and 25th percentiles.
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Figure S3: OC vs. EC concentrations inside Sichuan Basin (Chengdu, Sanbacun) and that over
Tibetan Plateau (Wenchuan, Lixian, Maerkang, and Hongyuan) during the measurement

campaign. The OC/EC ratio was obtained by fitting the relationships between OC and EC

concentrations.
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Figure S4: Variations of BrC mass absorption efficiency (MAEsrc) at 405 nm as primary and
secondary OC (POC and SOC) concentrations at the six sites in spring and winter during the

measurement campaign. The relationships passed the significance level of 0.01.



40 25

(a) e  Spring (R*=0.56) (b) ®  Spring (R*=0.35)
a0 o e  Winter (R*=0.23) ol . ®  Winter (R*=0.49)
‘TO‘)
£
9 20 15 1
L
=

10 ¢ 10 r

0 5

0 2 4 6 8 10 0 5 10 15 20
80 40

(c) e Spring (R?=0.78) o (d) e  Spring (R?=0.44)
60 e  Winter (R*=0.53) 30 | e  Winter (R*=0.46)
‘TD)

E
2
L
<
=
0 L
8 0 2 4 6 8
50 50
* (e) e Spring (R?=0.75) (f) e Spring (R?=0.64)
40 + e Winter (R*=0.73) 40 fee e \Winter (R*=0.28)

MAE.. (m*g™)

EC (ug m®) EC (ug m®)

Figure S5: Variations of EC mass absorption efficiency (MAEEc) at 405 nm as EC concentrations
in spring and winter at (a) Chengdu, (b) Sanbacun, (c) Wenchuan, (d) Lixian, (e) Maerkang and
(f) Hongyuan) during the measurement campaign. The relationships passed the significance level

of 0.01 at all sites.
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Figure S6: Variations of spring and winter EC mass absorption efficiency (MAEec) at 405 nm as
the ratios of water-soluble ions (K*, CI-, SO4%, and NOs") to EC concentrations at (a) Chengdu,
(b) Sanbacun, (c) Wenchuan, (d) Lixian, (¢) Maerkang and (f) Hongyuan) during the

measurement campaign. The relationships passed the significance level of 0.01.
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Figure S7: Mass concentrations of species for each source at each site apportioned by PMF model
in spring during the campaign. The vertical axes are showed on logarithmic scale to better

distinguish the concentrations of chemical species among the sampling sites.
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Figure S8: Mass concentrations of species for each source at each site apportioned by PMF model
in summer during the campaign. The vertical axes are showed on logarithmic scale to better

distinguish the concentrations of chemical species among the sampling sites.
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Figure S9: Mass concentrations of species for each source at each site apportioned by PMF model
in fall during the campaign. The vertical axes are showed on logarithmic scale to better

distinguish the concentrations of chemical species among the sampling sites.



COD=0.45 COD=0.75 COD=0.37 COD=0.73 COD=0.29 COD=0.41

r=0.02 r=0.52" r=0.32 r=0.13 r=0.20 =-0.13
/” +“|s0.2 /“INno; “|oc /| EC e
+ + - 7
i NH, 1:1,Kine K a SO, e . 3 e e 4
% // // / // A /‘ //
=1 L (]
8 |, Pl A | e | & .
c_gL s .\ ° / &S o7 e ® A L] o7 @ /! A
S COD=0.30 COD=0.29 COD=0.36 COD=0.22 COD=0.27
@ r=0.96 r=0.82" =-0.01 r=0.52 r=0.44
2 / 7 7 7 4
= L ]
g Na' // Mgz+ .// Caz+ // F o S/ cr //
S A s o e e s
S) i s & e
5 // » // // Y .,'/‘ ° .p‘
O
/‘ .7 .*. s ® set® ““'
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Figure S10: Relationships of summer PM1 chemical species concentrations between basin
(horizontal axes, including Chengdu and Sanbacun) and plateau sites (vertical axes, including
Wenchuan, Lixian, Maerkang and Hongyuan). The correlation coefficients (r) with an asterisk

and two asterisk superscripts pass the significance level of 0.05 and 0.01, respectively.
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Figure S11: Relationships of fall PM1 chemical species concentrations between basin (horizontal
axes, including Chengdu and Sanbacun) and plateau sites (vertical axes, including Wenchuan,
Lixian, Maerkang and Hongyuan). The correlation coefficients (r) with an asterisk and two

asterisk superscripts pass the significance level of 0.05 and 0.01, respectively.
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Figure S12: Relationships of winter PM1 chemical species concentrations between basin
(horizontal axes, including Chengdu and Sanbacun) and plateau sites (vertical axes, including
Wenchuan, Lixian, Maerkang and Hongyuan). The correlation coefficients (r) with an asterisk

and two asterisk superscripts pass the significance level of 0.05 and 0.01, respectively.
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Figure S13: Gridded back trajectory frequencies with hexagonal binning in spring at the six sites
from west Sichuan Basin to Tibetan Plateau. The map is a pure reproduction of Google Maps

with added the trajectory frequencies. Copyright © Google Maps.
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Figure S14: Gridded back trajectory frequencies with hexagonal binning in summer at the six
sites from west Sichuan Basin to Tibetan Plateau. The map is a pure reproduction of Google

Maps with added the trajectory frequencies. Copyright © Google Maps.
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Figure S15: Gridded back trajectory frequencies with hexagonal binning in fall at the six sites
from west Sichuan Basin to Tibetan Plateau. The map is a pure reproduction of Google Maps

with added the trajectory frequencies. Copyright © Google Maps.



Table S1. OC and EC concentrations (ug m®) and mass absorption efficiency (MAE, m? g?) of

EC and BrC over Tibetan Plateau and the surrounding regions. TSP is the abbreviation of Total

Suspended Particulate.

Region Site Size period ocC EC MAEec  MAEsrc Reference
fraction

Tibetan Plateau Hongyuan PM; Dec 2018-May 2019 8.4 3.0 4.3 25 This work

(TP)
Nam Co TSP Dec 2014—Feb 2015 1.9 0.2 — 45 Wu et al. (2018)
Lulang TSP Dec 2015-Feb 2016 2.1 0.8 — 0.8 Zhu et al. (2018)
Lhasa PMzs May 2013-Mar 2014 3.3 22 7.2 0.7 Li et al. (2016)

Sichuan Basin Chengdu PM; Dec 2018-Feb 2019 15.0 47 6.7 0.8 This work

(scB)
Chengdu PM_s Dec 2012-Feb 2013 20.1 4.7 — — Chen et al. (2014)
Chongging PM_s Dec 2016-Jan 2017 — — — 0.7 Peng et al. (2020a)
Chongging PMzs Dec 2012—Feb 2013 18.3 4.3 — — Chen et al. (2014)
Neijiang PM_s Dec 2012-Feb 2013 20.1 4.7 — — Chen et al. (2014)
Three PMzs Dec 2015-Jan 2016 — — 119 0.8 Peng et al. (2020b)
Gorges
Reservoir

Indo-Gangetic New Delhi PMyo Oct 2010-Mar 2011 — — — 1.6 Kirillova et al. (2014)

Plain (IGP)
Patiala PM,s Oct—Nov 2011 715 6.9 3.9 13 Srinivas et al. (2016)
Kathmandu TSP Apr 2013-Jan 2018 348 9.9 7.0 14 Chen et al. (2020)
Kanpur PM; Nov 2014-Feb 2015 — 6.1 6.7 1.6 Choudhary et al. (2018)




