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Figure S1: Overview of the multiwavelength Mie—Raman—fluorescence lidar system. (a) Schematic diagram of the instrument
configuration. b, Flowchart of the data processing workflow for the retrieval of aerosol optical parameters.

15 Table S1. Reference ranges of seven macroscopic optical parameters for Smoke, Urban, Pollen, and Dust aerosol types.

Type Gg (10) PDR3ss PDRs3; BAEsy 064 BAE3ssisy LRyss LRs3,
Smoke  2.5-4.5° 0.01-0.05%¢ 0.025-0.07%¢ 1.1-1.5%f 0.6-1.9%f 40-76"¢ 30-85b
Urban 0.2-0.8* 0.008-0.014¢%¢ 0.02-0.12¢ 0.4-1.4¢ 0.4-2.0¢"  45-60%¢ 28-55¢%¢
Pollen 1-2.5% 0.08-0.30"1 0.16-0.4443k 0.5-0.8 —0.5-0.5 38-63 40-72%
Dust 0.05-0.45% 0.22-0.30%! 0.25-0.35%! 0.3-0.6 —0.3-0.44¢  40-46°! 35-44¢h1

 (Veselovskii et al., 2024). ®(Haarig et al., 2018). (Floutsi et al., 2023). %(De Rosa et al., 2022). (De Rosa et al., 2025).
{(Mylonaki et al., 2021). &Giannakaki et al., 2016). "(Che et al., 2015). ‘(Shang et al., 2020). {(Bohlmann et al., 2021).
X(Bohlmann et al., 2019). '(Hofer et al., 2020).
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20  Figure S2: Meteorological variables from April 9 to 12, 2023. The dashed box denotes the period coinciding with the retrieval dates.
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Figure S3: Vertical profiles from October 15 to 18, 2023: (a) 532 nm backscatter coefficient (fr, km™ sr!), fluorescence backscatter

coefficient (fr, km™! sr!), fluorescence capacity, and 532 nm depolarization ratio (PDRs32); (b) relative contributions of smoke, urban,

pollen, and dust to (fr); and (c) mass concentrations of the four aerosol types. White dashed lines indicate discontinuous intervals,
25  as the data cover nighttime periods only.
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