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S1 Correction procedurefor Aethalometer data

The Aethalometer data was corrected against MAAR (Multi-Angle Absorption Photometer) to accouat f
multiple scattering effects on the filter matrih&time resolution of MAAP and Aethalometer wad@gdts. First,

the particulate light absorption coefficidnbswas calculated for the MAAP using the followinguatjon:
2
bapsmaap [Mm™'] = [BCypsp] - 6-6%' 1.05 (S1)

Where [BGuaar] is the mass concentration of black carbon (BGjved from the instrument, 6.6%g? is the
mass absorption cross-section (MAC) for ambienvsarparticles determined for the wavelength 670 fine
factor 1.05 accounts for an adjustment to the cbirstruments operating wavelength of 637 nm (Btidt al.,
2011).

Accordingly, the particulate light absorption ceeiffnt was calculated for the Aethalometer:

MAC)
babs,Aetha = [BCAetha] :

(S2)

Where [BGetnd is the mass concentration of BC derived from ittetrument and C is a normalization factor.
MAC values used for the Aethalometer are givenabl& S2.
Since the MAAP operates at 637 bgss, acthawas interpolated to 637 nm using Eq. (S4). The A¥es calculated

using the wavelength pair of 590 and 660 nm acagrth the following equation:

ln(I;abs'59°)
AAE = — —%50 (S3)
n(gs)
Now baps g37can be calculated as follows:
637 —AAE
baps,637 = Dabs,s90 * (ﬁ) (S4)

Whenbaps 637, acthdS plotted againdbans maar the slope of the regression line correspondséactiirection factor
C, that is 1.69 for the TROPOS (winter) campaigd ar06 for the Waldstein (summer) campaign (see $ig
and Fig. S2).

S2 Figuresand Tables

Table S1. Mass absorption cross—sections (MAC) for ambierts® at a given wavelengthused to calculate
the particulate light absorption coefficidnbs from Aethalometer data (Drinovec et al., 2015).

Alnm] | 370 | 470| 525| 590 660 880 940
MAC[ngl]‘18.47| 14.541 13.141 11.5)8 9.&}9 7.?7 7.19




Table S2. Molar extinction coefficients determined under acignd alkaline conditions (in ¥cnt?).

Compound gsro pH= 2 €370 pH= 10
3NSA 2509 2948
5NSA 1349 2271

4ANP 1653 12243
2M4ANP 3061 7673
3M4NP 2105 11408

2,6DM4NP 1575 1916

2,4DNP 1239 14075
3,4DNP 1650 8521

Table S3. Chemical parameters for each campaign. The caratiems are given as: minimum-maximum

(meanzstandard deviation)

Waldstein Melpitz TROPOS Melpitz Xianghe Wangdu
(summer) (summer) (winter) (winter) (summer) (summer)
PM 10 [ug m3] 11.1-24.4 18.7-41.0 6.35-85.8 23.8-67.6 19.7-297 18.8-143
(17.343.92) (26.316.57)  (40.9+21.2)  (40.6+13.5) (118459.7)  (63.4%27.8)
OC [ug m3] 2.68-6.57 4.45-9.71 1.56-25.3 4.97-23.0 5.51-29.6 7.09-48.9
(4.63+0.95) (6.38+1.58)  (10.6%6.32)  (12.6%6.15)  (13.945.39)  (17.848.91)
EC [ug m3] 0.15-0.42 0.24-0.46 0.29-3.31 0.60-2.02 0.86-7.01 1.06-9.37
(0.24+0.07) (0.35£0.08)  (1.53%0.69)  (1.30-0.54)  (3.07+1.44)  (3.55%1.73)
WSOC [pg m3] 2.06-4.53 2.20-6.09 0.80-8.64 2.64-7.02 2.08-10.03 2.53-23.6
(3.050.63) (3.92+1.26)  (4.394+2.26)  (4.65+1.56)  (5.21+1.84)  (7.80%4.67)
Levoglucosan [ug m3] 0.05-1.02 0.01-0.38 0.03-2.01
(0.46£0.24) (0.1240.08)  (0.29%0.41)
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Figure S1. Correlation plot of the particulate light absoggticoefficient derived from the Aethalometer at 637
nm ([abs,637,2ethh and the particulate light absorption coefficidetived from the MAAP at 637 nnibdps maap) at
the TROPOS (winter) campaign.
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Figure S2. Correlation plot of the particulate light absoggticoefficient derived from the Aethalometer at 637
nm ([abs,637,2ethh and the particulate light absorption coefficidstived from the MAAP at 637 nnibdps maap) at
the Waldstein (summer) campaign. Red data poietexrluded from the regression fit.
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Figure S3. (Top) Correlation plot of the contribution to the aquetight absorption coefficient Alg for each
target compound under alkaline (indicated by thieseript “A”) and acidic (indicated by the subscrii”)
conditions. (Bottom) Correlation plot of the aquedight absorption coefficient and mass absorpéfficiency
(MAE) under alkaline conditions with acidic conditis. All data points were measured at 370 nm.
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Figure $4. Temporal variation of MAEyo, erc, pariciefor particulate BrC, the WSOC/OC fraction and freetion
of aqueous extract light absorption to particuBt€ light absorption for the campaigns TROPOS (ainfa-c)
and Waldstein (summer) (d-f). For comparabilityaglieous extract light absorption and the partielaC light
absorption, Absgoa (acidic conditions) was multiplied by a factorhfaccording to the method mentioned in the
main text. MAEro, arc, pariciewvas determined by normalizingoB 370, srddy the according OC content of the sample.
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Figure Sb. Correlation plot of nitrated aromatic compound (NABncentration with levoglucosan concentration
for the campaigns (a) TROPOS (winter,), (b) Xiangbemmer), (c) Wangdu (summer, BB episode) and (d)
Wangdu (summer, non-BB episode). Alss given for acidic conditions (indicated by thébscript “A”, black
squares) and for alkaline conditions (indicatedh®ysubscript “B”, red dots).



Alkaline conditions
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Figure S6. Relative contribution of NACs to Apsver the spectral range of 300 to 500 nm for e@aehsurement
campaign (a-f) under alkaline conditions. The dafaresented as campaign averages. Due to insttahigsues,

data for lower wavelengths is not always available.



Acidic conditions
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Figure S7. Absy over the spectral range of 300 to 500 nm for each measurement campaign (a-f) under
acidic conditions. The data is presented as campaign averages. Due to instrumental issues, data for
lower wavelengths is not always available.
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Figure S8. Absy over the spectral range of 300 to 500 nm for each measurement campaign (a-f) under
alkaline conditions. The data is presented as campaign averages. Due to instrumental issues, data for
lower wavelengths is not always available.
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