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Partners

Work described here done in partnership with:
* National Weather Service

* US Forest Service

* National Park Service

 EPA

e CDC

 Environment and Climate Change Canada
* Joint Fire Science Program

* University of Washington

* Desert Research Institute

* many others



BlueSky Smoke Modeling Framework
Components to Calculating Fire Emissions
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Different models = different results

* Fire emissions estimates differ; Methodologies differ

— e.g., satellite emissions vs. ground based

— changes over time as models, datasets update

e Differences can
be large

Larkin et al. Forest Ecol. Manage. (2013),
http://dx.doi.org/10.1016/j.foreco.2013.
09.012
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Some Conclusions

Source of biggest uncertainty depends on use:

* For emissions from a given fire: fuels

(emissions factors for lesser species)
* For smoke from a given fire: plume rise/fire timing
* For regional emissions inventory: fire info & fuels

(emissions factors for lesser species)

* For regional air quality: fire info & plume rise

o Generalized answers; specific cases can vary

Larkin et al., Forest Ecol. Manage., 317 (2014), 61-69.



Smoke Forecasts
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Tailored Smoke Predictions Delivered to
Incident Command Teams

* Existing Domains
— 2-km CA/NV
— 6-km Western US
— 1.33-km WA/ID i
— 4-km PNW
— 12-km CONUS

— 12-km Alaska ﬁ £
— 4-km CONUS (48-hr) : '

------

— 1-km various
* Partnerships: NWS, T
* HYSPLIT — Primary

UW, DRI near-surface 1-hr
* NOAA HMS Satellite detections PM2.5




Smoke Predictions Delivered to Incident
Command Teams

BlueSky 9/17/2014 o :

. ng Wildfire 9/17/2014

* El Dorado National Forest
e 97,000 acres burned

* |gnited 9/13/2014




Carlton
Complex
August 2014

Washington Smoke Blog

On this gorgeous, clear day with no
smoke, let's take a look at the
differences between two air quality
monitors located less than 9 miles
apart in the same Methow Valley.
The blue graphs indicate 1-hr
average concentrations of PM2.5
while the red data points are 24-hr
averages. Note that while the 24-hr
values trended rather similar for
the two sites (expected as they are
spatially close) the peak 1-hr values
differed greatly!

Posted by Mike Broughton, FWS,
ARA
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Carlton Complex, 8/4/2014 6am, 1.33
km Domain
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Carlton Complex, 8/4/2014 6am, 12
km Domain
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Learning a lot about model resolution
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Alaska — to heck with
1km, we want 12km!

Lower 48, western US — its
all about complex terrain
and drainage flows ... until
we get Canadian smoke!



Washington Wildfires 2015

1,005,423 acres

WASHINGTON ’ ’ -
P Juw
Air Quality Summary Report - Chelan and Methow Valley Fire Thursday, August 21,2015
Prepared by: Carolyn Kelly & Andrea Holland

Friday: A continued increase in fire activity from multiple fires including the Reach, Wolverine, Black Canyon, First
fn | Creek, McFarland, & Blankenship fires could create widespread smoky/hazy conditions for most of central Washington
again today. Chelan should see smoke throughout the day with heavier amounts in the evening. Wenatchee and
Leavenworth can expect to see some clear skies with little or no smoke until the evening. Manson will see light smoke in
the morning, heavier smoke after noon, and potentially hazardous levels later in the evening. Methow Valley will see
smoke throughout the day with heavier smoke beginning early afternoon and increasing into the night.
Saturday: Active fire behavior in the area should have Chelan and Manson seeing smoke throughout the day.
Wenatchee and Leavenworth should see light smoke clearing out through the day. Methow Valley will see varying
levels of smoke throughout the day as well. C:\\Q
Sunday: Chelan, Manson, and Methow Valley should expect to see smoke throughout the day and Wenatchee and
Leavenworth should see smoke through the day clearing out later on.
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As winds shift later in the day on Friday, smoke from
Methow Valley the Okanogan Complex will be driven down through
the Columbia River Valley.
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Smoke Outlooks
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Smoke Outlooks

Ak Quality Report Issue Date: 09/19/2016
Soberanes Fire Time: 0700
Forecast #53 Prepared by: Gary Curcio, ARA
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Response (a small sample)

Thank you, the USFS and the federal partners, for
not only being on the front lines of the firefighting
efforts, but also on the front lines of this public
information campaign to help protect the public from
the effects of wildfire smoke.

- Larry Calkins, Oregon Department of Environmental
Quality

Just like the experts forecasted this was another
record wildfire year in WA state. ... Smoke forecasting
in a complex science that requires high levels of
training and years of on the ground experience to

accomplish successfully. The ARA’s are well trained
individuals who typically bring supplemental mobile
air monitoring resources and a background in smoke
forecasting tools and communication to and help
residents and local leaders make important decisions
about their communities exposure to the wildfire
smoke.

- Sean Hopkins, Washington State Department of
Ecology

Over the last few years wildfire activity has been devastating
for the EPA Region 10 states and the Reservations. Along
with this devastation has come the significant impact on air

guality. ... it is critical that we can convey an accurate and
timely message to agencies and the public regarding health

impacts. ... the position of Air Resource Advisor has
been most beneficial. They have been able to translate
what is happening on the ground along with the use of
appropriate modeling and other tools to communicate to
the public. They act as a conduit between those fighting the
fire, those concerned with the impact of the fire and the
public. Their ability to establish monitoring stations, attend
public meetings and report on the current situation and
outlook, has been a strong force that has held what could
have appeared to be a chaotic situation into one that is
more managed and controlled. And we all know that the
greatest fear is that of the unknown. Thanks to the

tremendous efforts of the NFS and the ARA’s during these
difficult times.

- Gary Olson, EPA Region 10
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Thank you

Special thanks to our funders in this work:

More information:

Sim Larkin Susan O’Neill
larkin@fs.fed.us smoneill@fs.fed.us _,UQS,
206-321-2013 206-732-7851
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