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Comparing recent wildfire
seasons

# of exceedences of PM
: 2.5
Summer Acres burned in WA NAAQS (FEM/ FRMs

2012
2013
2014
2015
2016
2017
2018
2019

259,526
152,603
386,972

1,137,664

293,717
409,989
438,834
169,742

123 (5)
3(0)
32(0)
198 (15)
1(0)
488 (137)
539 (140)
3(0)

Most PM2.5 impacts not in the year with most acres burned. Depends on fire

locations, fuel types and meteorological patterns



% of time air quality was in each category

Comparing WA air quality across last 5 wildfire seasons

2015- 2019 PM, ; data

Northeast WA Southeast WA
All Western WA Chelan & Okanogan counties
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Millions of acres burned
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Conditions bringing wildfire smoke to western WA
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2017-08-04 17:156:37 UTC

High pressure over the PNW, thermal trough offshore = smoke from BC/ Cascade
fires dragged over Seattle



My approach to forecasting
1. Check monitors & satellites
2. WRF ventilation products
3. Read AFDs

4. If | need to dig deeper:

i. Arpact, NWS AQ forecasts, BlueSky,
FireWork, HRRR Smoke, PB- Piedmont

ii. Satellites, webcams, HMS smoke polygons,
fire reports, Airnow Tech

iii. Ensembles: WRF “plumes”, USFS trajectories
iv. Upper air data/ timeheights/ soundings

v. DNR twitter feed, POSG

vi. Low- cost sensor sites (Purple air, Air Visual)

Which monitors to check? Depends on wind patterns and where fires are.
If there is nothing of importance, stop after Step 3.




AirVisual Earth

Topleft: Airnow Tech Navigator with yesterday’s monitors (24hr PM2.5 means),
MODIS satellite picture and HYSPLIT forward trajectories

Topright: USFS ensemble trajectories and plume heights

Bottom: Air Visual earth map of all low cost sensors + official (FEM, Neph etc)
monitors interpolated. Current snapshot only, not a forecast.



Compilation of wildfire smoke resources: http://wildfire.x10host.com/

USFS products at http://tools.airfire.org
See Ensemble forward trajectories (12km, only 48 hrs out)

NAM (5km, 72 hrs), ECMWF (9km, 168 hours) & GFS (22km, 168 hrs)
graphics: http://windy.com

UW 4km Ensembles: https://atmos.washington.edu/mmb5rt/ensembles/

WRF verification plots:
https://atmos.washington.edu/~gcreport/verification index.psp

Scroll down to section on upper air data:
https://atmos.washington.edu/marka/pnw.html
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Wildfire smoke forecast tools

AQ data AQ models
+ State AQ monitoring map: |+ USFS BlueSky:
https://fortress.wa.qgov/ecy/ https://tools.qirfire.org/websky
enviwa/

« NOAA HRRR Smoke:

+ WA Smoke blog: https://rapidrefresh.noaa.gov/hrrr/
https://wasmoke.blogspot.

com

« Canadda's Firework model:
. EPA AirNow: https://weather.gc.ca/firework
https://www.dirnow.gov

» Airpact:
AirNowTech Ngviggfor: http://lar.wsu.edu/qirpact
hitps://www.airnowtech.org

« NOAA Smoke forecasts

- hitps://airqguality. weather.gov/
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Yellow highlighted models are the only ones that do O3 forecasts




Save Data | — View Data

Station: Spokane-Augusta Ave
Start: August v 29 v (2014 +

End: [September +| (5 v (2014 + (Refresh Page) [Monthly Stats]
Lat, Long: 47.6725,-117.3649 Map It
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: 2014 AIRPACT-4 vs. AIRNow Performance Charts
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Airpact model vs monitor performance in the recent past. Adjust model forecast by
how much bias over the last few days
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What to do when WRF isn’t the sharpest knife in the drawer

UW 4-km Ensemble plumes for: KMWH, Moses Lake

00 UTC 15 October 2018 cycle
18H14 O00HI5 O06HI5 12HI5 18HI5 O00H16 06H16 12H16 18HI16 O00H17 06H17 12H17

00Z/15 06Z/15 12Z/15 18Z/15 00Z/16 06Z/16 Tﬁ%% 18Z/16 00Z/17 06Z/17 12Z/17 18Z/17 00Z/18

An example where WRF was different to the ensemble mean. If it is a borderline
decision, base it on the ensemble mean, not just the operational WRF alone.



What to do when WRF isn’t the sharpest knife in the drawer

UW 4-km Ensemble plumes for: WENPM, Wenatchee central

00 UTC 15 October 2018 cycle
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Forecasting realities

*  WRF d[model]/dt shows how stable the forecast is
* Ensemble spread shows forecast confidence
* The prediction for beyond the 3" day is less certain.

* The earlier the forecast is required, the earlier the 3-day period ends

Little less
reliable
forecast

Mostly reliable
forecast
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New forecast tool: WSU Machine
learning model

+ Developed site- Forecast hierarchy
specific Oz | PMy5 Vs 1. Any manual
met relationships overriding
+ Use WRF ensemblesto 2. LAA forecasts
predict out 2 days submitted to AirNow
« Point forecasts of passed thru
ensemble means only unchanged.
3. WSU ML model
For wildfire season forecast

* Leveraged previous
work: area represented « Should appear on
by WA monitors smoke blog by July
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Forecast categories

— Hazardous
V.Unhealthy
Unhealthy

UsG
Moderate f
f W Good

Leaflet | © OpenStreetiap contributors, CC-BY-SA, Map tiles by Stamen Design, CC BY 3.0 — Map data © OpenStreetMap contributors

Public will only see the overall forecast, mouseover will show the name of the area
and the forecast category. One map per forecast day, but it will scan for updates
several times a day.



+ WA Smoke blog

» Media queries and interviews

* Understand the audience and
their needs. Schools, health
districts, tfourists, hikers etc.
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Getting the word out

» Updated as needed
» USFS ARA reports + overview
» Public queries & responses
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Less lightning.
No early start to fire season.
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Questions?
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2 slides from NWS Seattle
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- webinar of 5/16/2020
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The “New Normal”

* If we look at the past 10 years (2009-2019), 5 of
them are in the top 10 for acres burned (WA + OR):

* 2018 - 1,336,096 (4t)
* 2017 - 1,142,442 (5t)
* 2015 - 1,823,473 (1%)
* 2014 - 1,383,514 (3")
* 2012 -1,520,374 (2)

* These years ran the entire range of the El Nino/La
Nina cycle.

* Instead of relying on analog years, it might be a
good practice to head into the season thinking that
it will be an active one unless there are strong
indicators otherwise!
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