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Terminology (and caveats)

€PM25
Combustion particles, organic
compounds, metals, etc.
<2.5um (microns) in diameter

* PM, ;: fine particulate matter

HUMAN HAIR
50-70um

(microns) in diameter

* Caveat for this presentation: smoke can contain
more than just particulate matter

* Health

* Premature mortality attributable to PM, -
exposure

© PMqg
Dust, pollen, mold, etc.
<10um (microns) in diameter

* Caveat: Smoke exposure is associated with a
variety of negative physical and mental health
outcomes

* Future

* Caveat: (single) model projections



Motivation: Role of wildfire emissions in air quality is
already increasing
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Motivation: Role of wildfire emissions in air quality is
already increasing
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Motivation: Role of wildfire emissions in air quality is
already increasing

Anthropogenic Emissions have decreased
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Large portions of the US experience smoke
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Known:

* Climate change is already increasing the frequency and intensity of fires

*  Smoke from wildfires already causes air quality degradation

* Exposure to smoke from wildfires is already a significant health and economic

burden

Question: If fires are projected to continue to increase, what does that mean for

smoke concentrations and health in the US?

More Specific Question: Will increases in smoke emissions offset our gains in
regulation of anthropogenic emissions?



Method: Use an Earth System Model for Fires

ﬂ:ESM-Community Earth System MOdN
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Model scenarios for climate and population

* RCP: Representative Concentration
Pathway
* greenhouse gas trajectories for IPCC
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Model scenarios for climate and population

* RCP: Representative Concentration * SSP: Shared Socioeconomic Pathway
Pathway * framework to represent plausible trends in
* greenhouse gas trajectories for IPCC the evolution of social and natural systems
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Total US Average PM, . concentrations
should continue to decline
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Total US Average PM, . concentrations
should continue to decline
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Both scenarios suggest that fire emissions
will increase in the future

2050 AOC+BC Emissions RCP4.5 2100 AOC+BC Emissions RCP4.5
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Increases in smoke-related PM could offset the
benefits gained by reducing anthropogenic PM

147 I -
I : N_On'fl re PM 0N 2050 Fire PM, ; RCP4.5 2100 Fire PM,, RCP4.5
12 ; B Fire PM SN SN
I : | 45°N . R/
10 | | AR
r-,E- i : : 35°N T L4
£ I 30°N " N
g 8 I : : 25°N W
) |
EN 6 I : 1 50°N
o : : I 1 45N
4 : I —  40°N
i | : ] 35°N
2- : I - 30N
0 [ | | | | : | | N 20w 100°W 30":4 20w ; 100°W ao*’?v
' : |
2000 RCP4.5RCP8.5RCP4.5RCP8.5 o 3 6 9 12 15
2050 2050 2100 2100 [ng/m]

15



Smoke could become the dominant contributor to
poor air quality in many regions of the US
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What does this mean for the health burden
associated with PM, . in the US?

* Method: Health Impact Assessment

Change in PM (from model)

Concentration response factor (from epidemiology) /

AMortality = Pop (1 — exp 7** )Yo

AN

Exposed Population (from SSP) Baseline mortality (from SSP)

Caveat: Using CRF from studies of urban pollution. There are no epidemiology studies of the health
effects associated with long-term exposure to smoke PM, :.



Total mortalities attributable to PM,, .
exposure will decrease.
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Final Thoughts: These are projections, but
why are they important?

* Majority of research studies (with different models and different
scenarios) suggest more burn area in the US in the future and more
smoke.

* Smoke exposure is no longer just a community issue. A large portion of
the US experiences smoke from wildfires.

* US has no cohesive strategy for wildfire smoke exposure adaption or
mitigation.
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