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Estimation of the relative abundances and light absorption contributions of individual chromophores
The measured chromophores included the quantified PAHs, oxygenated PAHs (OPAHs), and nitrophenols (Li et al., 2020). The abundance of each individual chromophore relative to OC was calculated from its atmospheric mass concentration and the corresponding bulk OC concentration as follows:
   (eq S1)
where  is the chromophore-to-OC mass ratio of compound i;  is the atmospheric mass concentration of compound i in ng m-3; and  is the corresponding OC concentration in µg m-3. The factor 10-3 converts ng m to µg m-3.
The mass absorption coefficients of individual chromophores at 365 nm (MACi,365) were obtained from published measurements using authentic standards. The absorption coefficient attributable to compound i at 365 nm was estimated as:
   (eq S2)
where ABSi,365 the is estimated absorption coefficient of compound i at 365 nm in Mm-1; Ci is its atmospheric mass concentration in ng m-3; and MACi,365 is its mass absorption coefficient at 365 nm in m2 g-1. The factor 10-3 converts CiMACi,365 to Mm-1. The compound-specific MACi,365 values, surrogate assignments, and corresponding literature sources are summarized in Table S2.
The contribution of each individual chromophore to the absorption of methanol-soluble BrC at 365 nm was calculated as:
   (eq S3)
where FAbs365,i is the percentage contribution of compound to methanol-soluble BrC absorption at 365 nm, and AbsMS-BrC,365 is the measured absorption coefficient of the corresponding methanol extract at 365 nm in Mm-1.
The relative abundances and absorption contributions of PAHs, OPAHs, nitrophenols, and the total measured chromophores were first summed from the corresponding individual compounds within each sample. The sample-level results were subsequently summarized as the mean and standard deviation for the EDS, LDS, and WS periods. Compounds without reliable MAC365 values or appropriate surrogate compounds were included in the concentration-based analysis but excluded from the absorption-contribution calculation (Yuan et al., 2020). The estimation assumes that the absorption contributions of individual compounds are linearly additive and that their optical properties in the methanol extracts are comparable to those determined using authentic standards. The use of optical parameters from structurally similar surrogate compounds introduces additional uncertainty into the estimated absorption contributions.


	Compounds
	Whole period
	EDS
	LDS
	WS

	
	range
	mean
	range
	mean
	range
	mean
	range
	mean

	I. PAHs

	phenanthrene
	0.07-5.5
	1.4±1.3
	0.07-4.3
	1.4±1.4
	0.7-5.5
	2.1±1.3
	0.1-4.7
	0.8±1

	anthracene
	0.02-0.9
	0.2±0.2
	0.02-0.09
	0.1±0
	0.06-0.9
	0.3±0.2
	0.02-0.5
	0.1±0.1

	fluoranthene
	0.01-1
	0.3±0.2
	0.1-0.3
	0.2±0.1
	0.02-1
	0.5±0.2
	0.01-0.5
	0.1±0.1

	pyrene
	0.02-1.1
	0.3±0.3
	0.1-0.5
	0.3±0.1
	0.2-1.1
	0.6±0.3
	0.02-0.3
	0.1±0.1

	benzo(a)anthracene
	0.006-2.2
	0.5±0.5
	0.06-0.7
	0.3±0.2
	0.3-1.6
	1±0.4
	0.006-0.5
	0.1±0.1

	chrysene
	0.01-1.8
	0.4±0.5
	0.05-0.4
	0.3±0.1
	0.2-1.5
	0.9±0.4
	0.01-0.5
	0.1±0.1

	benzo(b)fluoranthene
	0.02-9
	2±2
	0.4-2.5
	1.5±0.8
	0.9-7.6
	3.6±1.6
	0.02-1.8
	0.4±0.4

	benzo(k)fluoranthene
	0.008-2.5
	0.5±0.5
	0.1-0.6
	0.4±0.2
	0.3-1.8
	1±0.4
	0.008-0.4
	0.1±0.1

	benzo(a)fluoranthene
	0.008-1.9
	0.4±0.4
	0.1-0.5
	0.3±0.1
	0.2-1.3
	0.7±0.3
	0.008-0.4
	0.1±0.1

	benzo(e)pyrene
	0.03-6.4
	1.5±1.4
	0.5-2.4
	1.3±0.7
	1-5.1
	2.6±1
	0.03-1.3
	0.4±0.4

	benzo(a)pyrene
	0.009-5.9
	1±1.1
	0.2-1.4
	0.7±0.4
	0.5-3.3
	1.9±0.8
	0.009-0.7
	0.2±0.2

	perylene
	0.008-1.3
	0.3±0.3
	0.08-0.4
	0.2±0.1
	0.1-1
	0.5±0.2
	0.008-0.2
	0.1±0.1

	indeno[123-cd]pyrene
	0.004-13.8
	2.4±2.8
	0.08-3.1
	1.2±1.1
	0.3-8.5
	4.1±2.1
	0.004-2.5
	0.5±0.8

	benzo(ghi)perylene
	0.002-9.2
	1.9±2
	0.2-2.9
	1.1±1
	0.5-6.2
	3.2±1.4
	0.002-1.9
	0.5±0.6

	dibenzo(a,h)anthracene
	0.003-4.1
	0.5±0.8
	0.01-0.4
	0.1±0.1
	0.02-4.1
	0.9±0.1
	0.002-2
	0.1±0.1

	II. OPAHs

	Benzathrone
	0.005-3.2
	0.7±0.7
	0.2-0.8
	0.5±0.2
	0.3-2.4
	1.3±0.5
	0.05-0.6
	0.1±0.1

	6H-Benzo(cd)pyrene-6-one
	0.006-13.6
	2.4±2.8
	0.3-3
	1.1±0.8
	0.5-8.8
	4.3±2.1
	0.06-2.2
	0.5±0.7

	III. Nitrophenols

	4NP
	0.006-0.6
	0.11±0.1
	0.006-0.07
	0.04±0.02
	0.02-0.6
	0.2±0.2
	0.008-0.06
	0.02±0.01

	4NC
	0.008-14
	2±3.5
	0.02-0.7
	0.3±0.2
	0.03-11.3
	4.8±3.8
	0.008-0.2
	0.05±0.06

	4M5NC
	0.01-8.5
	1.2±1.7
	0.03-0.2
	0.1±0.07
	0.1-8.5
	2.7±2
	0.01-2.8
	0.3±0.7


Table S1 Concentrations of the measured chromophores during the whole campaign and different atmospheric periods.
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Figure S1 Backward air-mass trajectories and regional fire-spot distributions during the EDS, LDS, and WS periods. Reproduced from Dong et al. (2026)

[image: ]
Figure S2 Relationships between MAC365 and the total measured chromophore-to-OC mass ratio during the entire campaign and different atmospheric periods.
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