Smoke Management Products and Messaging
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BlueSky Limitations: a Yardstick, Not the Answer

Bluesky doesn’t know any more than you tell it about emissions
Doesn’t know about other sources of PM2.5
Doesn’t carry over smoke from one run to the next

Doesn’t do great with small scale terrain (1.33km is the max
resolution)

— Tends to overestimate vertical mixing from mtn sources to valley
receptors

Operational run uses map based fuels from FCCS (like from our Rx
scenarios), along with acres based on MODIS pixels.

— This is very coarse resolution, and the center of each MODIS pixel count
drives the choice of fuels (and can misrepresent each respective pixel




CANSAC WRF Realtime: Domain 3 (1.33 km) Init: 1200 UTC Tue 19 Nov 19
Fest:  3.00 h Valid: 1500 UTC Tue 19 Nov 19 (0700 PST Tue 19 Nov 19)
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https://cansac.dri.edu/cansac output.php?model=WRF

Air quality products -
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https://cansac.dri.edu/cansac_output.php%3Fmodel=WRF

Stuff BlueSky IS Good at

* Day to day differences: (24 hr averaging)

— Also spatial ID of areas most likely to be
affected

* Hourly pattern:

— Spatially shows areas that are likely to see the
most intense impacts

— Temporally shows the pattern for a given site
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Scaling CA Smoke Management:

What Air District Staff Should Expect
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s RIS EZAN hitps://tools.airfire.org/monitoring /v4

Monitoring
“v4” site

Disclaimer: Dala are preliminary and provided for informational purposes enly. See original sources for final values. Nat for official use; use at own risk.
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https://tools.airfire.org/monitoring/v4
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Monitoring “v4” site (scroll down)
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https://tools.airfire.org/monitoring/v4%2523!/%3Fmonitors=060410001_01&monitors=060950004_01&monitors=060110007_01&monitors=320310016_01&category=PM2.5_nowcast&centerlat=37.9074&centerlon=-122.6074&zoom=9

Monitoring “v4” site,
24 hr AQI detail

Air Quality Index

Actions to protect yourself

Hazardous
Everyone should avoid any outdoor activity.

Very Unhealthy
Everyone should avold prolonged or heavy exertion.

Unhealthy
People within Sensitive Groups should avoid all physical
outdoor activity.

Unhealthy for Sensitive Groups
People within Sensitive Groups should reduce prolonged

or heavy outdoor exertion.

Moderate

Unusually sensitive individuals should consider limiting
prolonged or heavy exertion

Good

None

httos://tools.airfire.ore/monitoring/v4
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https://tools.airfire.org/monitoring/v4

Monitoring “v4”
site, Baseline detail

Air Quality Index

Actions to protect yourself

Hazardous
Everyone should avokd any outdoor activity.

Very Unhealthy
Everyone should avoid prolonged or heavy exertion,

Unhealthy
People wilthin Sensitive Groups should avold all physical
ouldoor activily,

Unhealthy for Sensitive Groups
Peaple within Sensitive Groups should reduce prolonged

or heavy culdoor exarlion

Moderate
Unusually sensitive individuals sheuld consider limiting
prolonged or heavy exertion

Good

None

https://tools.airfire.ore/monitoring/v4

PM2.5 (pg/m3)

NowCast by Time of Day
Site: Mammoth Lakes-John Muir Trail
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https://tools.airfire.org/monitoring/v4

Day to Day: Yesterday, Today, Tomorrow
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[Handout]

Monitoring “v4”
site, hourly detail

Air Quality Index

Actions to protect yourself

Hazardous

Everyone should avold any outdoor activity.

Very Unhealthy

Everyone should avoid prolonged or heavy exertion
Unhealthy

People wilthin Sensitive Groups should avold all physical
ouldoor activily.

Unhealthy for Sensitive Groups
People within Sensitive Groups should reduce prolonged
or heavy ouldoor exerlion

Moderate

Unusually sensitive individuals should corsider limiting
prolonged or heavy exertion

Good

None

https://tools.airfire.ore/monitoring/v4

PM2.5 (ug/m3)
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Hourly PM2.5 Values and NowCast
Site: Mammoth Lakes-Banner Road

Hourly PM2.5 Values —— NowCast

Hourly values (dots) from
portable monitors are not as
reliable, but more responsive

NowCast (line) is more &
reliable, but less

responsive \

IT hourly dot is below Nowcast
line, trend is down (better); if
above, trend is up (worse)

T T T T T T
Jun 21 Jun 22 Jun 23 Jun 24 Jun 25 Jun 26

Local Time



https://tools.airfire.org/monitoring/v4

Webcams

http://www.alertwildfire.org/
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http://www.alertwildfire.org/
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https://fsapps.nwcg.gov/googleearth.php

Modeled Smoke over NE Washington, 5:50 P. M 8/25
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Note: the model output shown here contains data that may or may not be accurate. The pattern in space and time is often (but not always) on target, but concentrations

may not correspond to what is measured on monitors. Still, these outputs can help to plan for where the smoke will and won’t be...use at your own risk.
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http://smoke.airfire.org/bluesky-daily/output/standard/PNW-1.33km/2015082500/smoke_dispersion.kmz

Integrating the modeling with the
monitoring (i.e., do we have “GIGO”?)

IN ouT
* Did the modeled * Did the hourly pattern at
emissions (i.e., what went the monitor match the
into the BlueSky match hourly pattern in the
what actually happened? model?
— Timing (e.g., nighttime * Does that model output
burning) jibe with other obs

— Amount



BlueSky Playground 0 Now Hin
3.0 Aloha EnGlors Emazians Mctoorchogy o PP A Dsparzian =un 12 1 53% Rodoen
Fhses g e Ut npuls

@ Meiverreizy G

‘Tweakmg emissions and tlmlng

ot
T e -
Yrourus 1 Lon wra
R e g me ey Repgit
P b " =
I dar e
=
= FaUm - Fowaet o= 4 hae 470
wete
s Luttiicle 57 6007 degeca Lorgtuse A | dearis
e ’ . " " —
I arageeieny e eviy N Buw e ere Furw e kil db i Re s = trsbrindan =
Ui .
B wd - .- At e
Vs K200 NN A
o
- R - — o
[T vam :
Lorm > N [y
Pt alidn
YRR I
IIIII - ne
L) 44 o no
] © -
|
o rakn ar
» nzin O o J
» “bvtdnm We N
wer; © s
v wrarer 8
’ . i¥a {8
. 4
.
H " e
(46 B L
, k . . -
& . 1Y
e ™ £ O, P
£ S LA Houry  Dulydep  Ouly Mus d :
. ’ . - *

p S v ] . oon
T .. L . Tiaw .. Lo o ] n
P - - I eiwngem 1. = =

Or Call Susan for a Custom Run © meem https://tools.airfire.org/playground/v3/



https://tools.airfire.org/playground/v3/

Smoke Management:

Z/mmm@m.,ﬁm

Modeling

%Q.CO.N o
0



Handoff to [data-driven] public health

messaging

e This table could be seen
as the handoff “baton”
between the land
manager/air quality
side and the public
health side

Air Quality Index

Actions to protect yourself

Hazardous
Everyone should avoid any outdoor activity.

Very Unhealthy
Everyone should avoid prolonged or heavy exertion.

Unhealthy
People within Sensitive Groups should avoid all physical

outdoor activity.

Unhealthy for Sensitive Groups

People within Sensitive Groups should reduce prolonged
or heavy outdoor exertion.

Moderate

Unusually sensitive individuals should consider limiting
prolonged or heavy exertion.

Good
None




Explaining Nowcast
vs. Daily AQl

* Wildfire smoke is
too variable for a
24 hr average to be
useful for
warning/avoiding
smoke

https://test-cl.airfire.org/monitor-
custom/v1/dailyhourlybarplot?monitors=lon .119.085 lat 37.630 usfs.1027&monitors=lon .118.961 |

at_37.647 usfs.1069&outputfiletype=png&lookbackdays=5&width=10&height=7

PMy s (ug/m®)

Daily (AQl) and Hourly (NowCast) PM, 5 Levels

Daily Air Quality Index (24 hr AQI) Hourly NowCast (actions to pretect yourself)

. Geod None
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Harardous
1027 DEPO

200

100 ¢
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300
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Where to get the daily/hourly graph:

“AQ-Nowcast”
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Messaging: ARA Smoke
Outlook and site-
specific diel patterns

* Yesterday’s pattern as a
jumping off point for today
and tomorrow

* Bubbles fcast the Daily AQl;
bar graphs document
yesterday’s “nowcast” levels

 Textis best guess, based on
ARA interp, of the likely
pattern tomorrow

* The pointis to help people
plan activities around smoke

Yesterday

6/25

Forecast

Tue Wed
Comment for Today -- Tue, Jun 26 6726 6/27]

Station hourly

A A by
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/smoke.mazamascience.com/Camp Fire/mapping.html

New Tools:
Purple air

* |n the future, it’s
likely that ebam
monitoring will help
“anchor” Purple Air
monitoring

Air Quality Index

* Hazardous

* Very Unhealthy

* Unhealthy

* USG
Moderate

* Good

Data Source
O AifNow /A AIRSIS o Purple Air



http://smoke.mazamascience.com/Camp_Fire/mapping.html

Minimizing Exposure and Maximizing Health:
Balancing Activity with Smoke Avoidance

Activity Timing

moderate

- )

Good Unhealthy for sensitive groups Very Unhealthy or wors

Actiiy Timin




More new ARA products to come

Tools under rapid development (Contact Pete Lahm) :

1) Smoke Ensemble Forecast Tool (SEFT) to improve ARA and partner
operational smoke forecasting;

2) Smoke Early Warning System (SEWS) that integrates fire outlooks

and potential for significant fire growth with emissions to provide
extended warnings to communities; and

3) Community Assessment of Prescribed fire Smoke Risk (CAPSR)
tool for COVID-smoke vulnerability and at-risk populations.

https://www.nifc.gov/firelnfo/covid-19.htm



https://www.nifc.gov/fireInfo/covid-19.htm

Conclusion: Overall thoughts/experience on

how to deal with larger/more burns, statewide

* Models are sometimes wrong, but mostly useful

* Be consistent: use Rx fire AND wildfire to educate
public and create “smoke-ready” communities
— (smoke is smoke, and we now have the tools to use
timing and concentration data/forecast to help

message/minimize public exposure, no matter what
the source)

e Set public expectations for smoke with
messaging; builds trust and dialogue



