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Summer 2023: Canadian wildfires

June 28, 2023

« Smoke from wildfires in Quebec spread
over the region

« 24-hour averages up to 214 ug/m3in
central lllinois (over 1000 miles away)

Smoke impacts over the whole
summer
 Heaviest impactsin June

« Urban areas had up to 18 “Tier 1" days
with smoke and up to 88 “Tier 2" days with
smoke

* Many states are working on exceptional
events demonstrations for summer of 2023

AirNow Tech



Annual PM, : Trends in the Great Lakes region

. Question: Emissions are still
cluster.name . .
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I Separating Smoke and Non-smoke PM, ;
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« Determined amount of smoke on a given day
¢ = PMQ.S—doily_ (Iv\ecm PM2.5+ 1 SJrdev)nonsmoke—doys—mon’rh

 When smoke in satellite column (HMS smoke)

« Method adapted from Childs et al. (2022)
ES&T and Burke et al. (2023) Nature

— Far North

— SE MN-Central WI
Rural South

—— Urban North
Urban South-East

« Large increase in smoke PM, s in 2021 & 2023
« Smoke accounts for observed increase in PM, s

« Non-smoke PM, ; trends have been roughly
flat in recent years



Smoke in 2023 - Focus on Detroit

2023 PM, &
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Composition of Smoke: PM, : Speciation - Detroit

Summer 2023 PM, 5
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Composition of Smoke: PM, : Speciation

April-October — Whole Region
2020-23

B AmmNO3
| | Ammso4
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=~ Smoke is ~ 74%
o organic matter (OM)
. Soil

. SeaSalt

" : Also useful to estimate
Smoke composition mostly consistent across clusters & o ; ‘
Iy - composition of non-smoke PM, 5
Useful tracers of smoke: OC, EC, potassium (K) * This is the more confrollable
- Made up a fairly consistent fraction of the smoke portion stafes will need fo
« OC/EC wasn’t consistent in data farget in atfainment plans



Black Carbon
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Composition of Smoke: Benzene and Toluene - Deiroit
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Composition of Smoke: Formaldehyde - Detroit

June 2023 E. 7 Mile
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Future EE Demonsirations

« Addifional support not needed for Tier 1 PM, - demos

 Tier 2 PM, : demos and Ozone demos could benefit from:

« Estimates of quantity of smoke
« Should consider both the presence of smoke in satellite

column and at ground level

« Chemical evidence for presence of smoke at ground level
« PM, s speciation data - high OC, EC, K
« Aethalometer data - high % brown carbon
« VOC data - high benzene & toluene
« Carbonyl data - high formaldehyde




Thank you!

Questions?

Amy: ROBINSONAT@michigan.gov
Angie: dickens@ladco.org




PM, 5 Speciation Clusters
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PM2.5 Speciation Trends on Non-Smoke Days
April-October 2006-2023

2006-10 2011-15 2016-19 2020-23

AL D P




	Monitoring Data Analyses for Wildfire Smoke Exceptional Events Demonstrations: ��Lessons Learned and Future Approaches from Far Downwind Sites in the Great Lakes Region
	Outline
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17



