Impacts of Peat-Forest Smoke on Urban Atmosphere in Maritime Continent
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Recurrent Biomass Burning in Southeast Asia
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http://www.nrlmry.navy.mil/flambe/7seas/7seas.htm

Complex Urban Atmosphere: Smoke Dominant, Or Not?
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Non-Smoke-Dominant (NSD) vs. Smoke-Dominant (SD) PM, .
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107 Non-Smoke-Dominant (NSD), 140 SD & Episodic PM, .

Bulk PM, ; (ng/m?3)
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Transboundary Peat-Forest Burning Smoke, 2013



https://earthdata.nasa.gov/labs/worldview/

Transboundary Smoke Neutralizes Receptor PM, .
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Concentration (pug/m?3)

Transboundary Smoke T Alkaline lonic Species

| 1 by >35% M nsp ™ sp [T Episodic

™ by >48%

Sulfate Nitrate Chloride Oxalate Ammonium Sodium

*p<0.05; ** p<0.01; *** p<0.001
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Oxalic acid Nitric acid Hydrogen chloride

*p<0.05; ** p<0.01; *** p<0.001

Ammonia



Transboundary Smoke T Ammonia

10.8-12.4 g NH, /kg ~0.8gNH;/kg  1.0-4.8 g NH;/kg

(Akagi et al. 2011 & references therein)
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Receptor vegetation stressed by transboundary smoke?

Parent Biogenic VOC Parent Smoke Compounds
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NSD & SD (nug/m?3)
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2-Methylglyceric Acid: A Potential Biomarker Indicating Stress
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New Marker Assessing Transboundary Smoke @ Receptor Site

Non-Smoke-Dominant A Smoke-Dominant | Detection Processing
Frequency @ Duration

New Marker
0C2+0C3+PC <5 >5 hourly 1.5 hours
Soot EC )

(

Biomarker
(Levoglucosan)

0] <0.10 ug/m? >0.20 pg/m?3 Daily > 20 hours
HO OH

OH

(PC: pyrolyzed carbon) Tham et al. Environ. Poll., 2019



PFS ratio

Hourly Assessment of Transboundary Peat-Forest Smoke
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Mean Age of 2015 Transboundary Peat-Forest Smoke: ~800 Years
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Primary Biogenic Markers: Long-Chain Fatty Acids

High molecular weight (HMW) monocarboxylic acids (MCA)
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Transboundary Peat-Forest Smoke T C20—C24 Fatty Acid Concentrations

010 MC20mC2mC24 4] ¥
2 _|
%, 0.05 - 0 -
2 2012 2016
0.00 1 s ‘
2012 2013 2015 2016

Smoke Affected Smoke Episode Longest Smoke Impacts Little Smoke Impacts



