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Formation of particulate matter and ozone
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2022 Average PM2.5 Concentration in Select Major Cities

Micrograms per cubic meter (ug/m?)
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Natural and anthropogenic sources
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https://www.nps.gov/subjects/air/sources.htm



US and China made progresses
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controlling anthropogenic emissions
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New WHO guidelines
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Natural sources and contripbutions to air pollutants
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Natural sources and contripbutions to air pollutants

* Biogenic VOCs (90% global budget)

* Wildfires / biomass burning (23% PM, c in US 2020, 3720 exceedances
NAAQS during 2020 summer)

* Windblown dust (dust storms; 3-5% to PM, : in US)

* Soil NO (15% global budget)

* Ocean (8% to PM In coastal areas;, DMS 3-5% to marine SO, and sulfate)
* Lightings (1-5%)

* Volcanos (1991 Mt. Pinatubo in the Philippines, 2022 Hunga-Tonga)



Wildfire and biomass burning
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Natural sources and contripbutions to air pollutants

* 2013 China PM, 62 ug m-3 * 2017 North American PM,. 7.8 ug m-3

North America

sector fuel
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Natural sources and contripbutions to air pollutants

(a) Background
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Natural sources change In

Monthly

* Higher temperatures
* Less wind speed
* Humidity/droughts

* Land-cover changes
* Stronger lightings

* |l ower boundary layer height

(e) Global total biogenic VOCs emissions (TgC)
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(e) Global total Soil NO, emission (TgN)
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Example: extreme high temperature with Oq
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Synergetic iImpacts of BVOCs and soil NO
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What should we do?

* Pay attention
* Blowing the whistler
* Informing the public
* Sclentific researches
* Formulating strategies

* Working together
* Leading US and China
* Attending all countries
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