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Fine particulate matter (PM2.5) represents a global environmental challenge. In Northern 0 4 — v e
Thailand, extensive dry season biomass burning drives smoke haze, emitting massive ;3 *.... S
guantities of carbonaceous aerosols. Specifically, black carbon and brown carbon within E 2 o y=%§9:3gf;;33.?61
these emissions profoundly impact human health and regional climate forcing. <1
Characterizing their distinct optical properties, chemical compositions, and emission 0 ; ; \ 6 :

sources across both smoke haze and non-smoke haze periods is essential for evaluating
regional atmospheric dynamics.

ECR 635 nm (ug/m3)

Figure 3. Attenuation at 405 nm (ATN405) versus elemental carbon by reflectance (ECR) at 635 nm

Objective Figure 3 demonstrates the optical shadowing effect. At high elemental carbon loadings, the

relationship with attenuation (ATN 405 nm) deviates from linearity. In the superior

1. To investigate BrC and BC contributions using thermal-optical method with muti polynomial fit (R* = 0.943), the negative quadratic coefficient (-0.1025) mathematically

wavelength lasers . represents the downward curvature of the response. This flattening confirms that excessive

2. To evaluate the relationship between BC and BrC with PM, s chemical composition in soot accumulation causes optical sensor saturation, completely masking true BrC
Chiang Mai absorption.
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Month negatively correlating with BC (r = -0.62) and BrC (r = -0.27). Without shadowing, accurate
Figure 1. Time series of by at 405 nm by BC and BrC along with AAEs detection is restored, linking BrC to levoglucosan (Lack et al., 2013).
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is easily masked by extreme BC |loading.
e Extreme BC loading masked BrC signals, it is hypothesized that standard 24-hour

Figure 2. Time series of BC and BrC b,y at 405 nm with daily PM, s concentrations.

e Optical properties and the filter shadowing effect sampling causes filter saturation when PM, s exceeds 40-50 pg/m-.
Optically, brown carbon (BrC) is distinguished by strong light absorption that significantly e During peak haze episodes, reduce sampling duration to 12 hours or less and lower the
increases toward short wavelengths, establishing 405 nm as the standard for its detection flow rate of the high-volume sampler to avoid filter saturation and ensure more accurate
(Laskin et al., 2015). As illustrated in Figures 1 and 2, during the smoke haze period (March- optical transmission.
April), PM, s concentrations exceeding 40-50 pg/m? overloaded the filters, causing an optical

saturation that made BrC completely undetectable. As concentrations dropped in the non Acknowledgment This project was support by Environmental Science
smoke haze period (May-June), this artifact disappeared, allowing BrC measurement. Research Center, Chiang Mai University
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