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Smoke Management: 



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



Checking “under the BlueSky hood”)

• Most forecasters in CA know about and use 
this product, even if you don’t!

• Key products are mixing and transport winds

https://cansac.dri.edu/cansac_output.php?model=WRF

Air quality products

Find Your Mixing height Loop

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



Daily vs. Hourly products
Hourly (use to map and timing)

Daily (use to map areas of concern and 
gage relative impact on AQI)

Click the Radio 
buttons to switch 
between daily and 

hourly (

Click the Radio 
buttons to switch 
between daily and 

hourly 

Daily Max is less useful 
for ops: doesn’t 

represent the plume at 
any one time, but the 

max for any given pixel 
during the 24 hr period 
indicated in the slider



Day to Day: Yesterday, Today, Tomorrow
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Scaling CA Smoke Management: 
What Air District Staff Should Expect



Monitoring 
“v4” site 
(top)

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

https://tools.airfire.org/monitoring/v4/#!/?monitors=lon_.118.961_lat_37.647_usfs.1069&monitors=lon_.119.085_lat_37.630_usfs.1027&monitors=MMGBU1001_01&monitors=060271003_01&monitors=060271018_01&monitors=060270002_01&monitors=060271023_01&monitors=060510005_01&monitors=060431001_01&monitors=06099000
6_01&monitors=060470003_01&monitors=060192009_01&category=PM2.5_nowcast&centerlat=37.3186&centerlon=-119.0482&zoom=8 

Click to 

Click once to see a 
stacked nowcast

graph on the right 
hand side (icon will 
get a bold outline) 

Yesterday’s 24 hr AQI, 
time delay (latency), 
and latest Nowcast 
(default) are all 
available from this 
dropdown

You can send this URL 
to anyone (stable), 

and they can 
bookmark and refresh 

to get the latest for 
the set of selected 

monitoring sites Mouse over to see the 
hour

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


Monitoring “v4” site (scroll down)

https://tools.airfire.org/monitoring/v4#!/?monitors=060410001_01&monitors=060950004_01&monitors=060110007_01&monitors=320310016_01&category=PM2.5_nowcast&centerlat=37.9074
&centerlon=-122.6074&zoom=9

Nowcast 
Details BaselinesDaily AQI

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

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

75% completeness 
required (same as 
EPA, AQS)

Current nowcast is an 
hourly value, and color 
reflects the current range 
in terms of AQI colors, not 
the actual 24 hr AQI or a 
rolling 24 hr AQI

24 hr, midnight to midnight 
local time

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


Monitoring “v4” 
site, Baseline detail

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

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

Hourly NowCast, 
current day Hourly NowCast, 

yesterday

7 day mean

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


Day to Day: Yesterday, Today, Tomorrow



[Handout]
Monitoring “v4” 
site, hourly detail

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

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

NowCast (line) is more 
reliable, but less 
responsive

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

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


Webcams
http://www.alertwildfire.org/

http://www.alertwildfire.org/


GOES -17

https://rammb-slider.cira.colostate.edu/?sat=goes-
17&z=3&im=30&ts=1&st=0&et=0&speed=130&motion=loop&map=1&lat=0&opacity%5B0%5D=1&hidden%5B0%5D=0&pause=0&slider=-
1&hide_controls=0&mouse_draw=0&follow_feature=0&follow_hide=0&s=rammb-slider&sec=conus&p%5B0%5D=geocolor&x=7603&y=3132

https://rammb-slider.cira.colostate.edu/%3Fsat=goes-17&z=3&im=30&ts=1&st=0&et=0&speed=130&motion=loop&map=1&lat=0&opacity%255B0%255D=1&hidden%255B0%255D=0&pause=0&slider=-1&hide_controls=0&mouse_draw=0&follow_feature=0&follow_hide=0&s=rammb-slider&sec=conus&p%255B0%255D=geocolor&x=7603&y=3132


VIIRS: 8/25/2015 Monitoring and 

Forecasting Sites for NE Washington Area 
Command, with Latest Perimeters and Fire activity

31 miles
https://fsapps.nwcg.gov/googleearth.php

https://fsapps.nwcg.gov/googleearth.php


Modeled Smoke over NE Washington, 5:50 P.M. 8/25

31 miles

Source: http://smoke.airfire.org/bluesky-daily/output/standard/PNW-1.33km/2015082500//smoke_dispersion.kmz
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.

Light Smoke -------à-------à--------àHeavy 
Smoke

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”?)

• Did the modeled 
emissions (i.e., what went 
into the BlueSky match 
what actually happened?
– Timing (e.g., nighttime 

burning)
– Amount 

• Did the hourly pattern at 
the monitor match the 
hourly pattern in the 
model?

• Does that model output 
jibe with other obs

IN OUT



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

Tweaking emissions and timing
THE BLUESKY PLAYGROUND (V3)

Or Call Susan for a Custom Run J

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



Handoff to [data-driven] public health 
messaging

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



Explaining Nowcast 
vs. Daily AQI 

https://test-c1.airfire.org/monitor-
custom/v1/dailyhourlybarplot?monitors=lon_.119.085_lat_37.630_usfs.1027&monitors=lon_.118.961_l
at_37.647_usfs.1069&outputfiletype=png&lookbackdays=5&width=10&height=7

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

Good AQI, but would have been nice to be able 
to talk about what to do about that afternoon 
smoke if that’s when you were going for a run!

USG Daily AQI, but plenty of periods when 
good outdoor activity is recommended…need 
to be able to message so public knows about 

these, to the extent they are predictable

Mammoth Lakes

Devils’ 
Postpile
NP

https://test-c1.airfire.org/monitor-custom/v1/dailyhourlybarplot%3Fmonitors=lon_.119.085_lat_37.630_usfs.1027&monitors=lon_.118.961_lat_37.647_usfs.1069&outputfiletype=png&lookbackdays=5&width=10&height=7


Where to get the daily/hourly graph:

• Make sure you grab them within 
45 days of the event, and save 
them (harder to regenerate them 
right now

“AQI-Nowcast”



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 AQI; 
bar graphs document 
yesterday’s “nowcast” levels

• Text is best guess, based on 
ARA interp, of the likely 
pattern tomorrow 

• The point is to help people 
plan activities around smoke



New Tools: 
Purple air

• In the future, it’s 
likely that ebam
monitoring will help 
“anchor” Purple Air 
monitoring

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

PAPAPA

FEM
EBAM

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


Minimizing Exposure and Maximizing Health: 
Balancing Activity with Smoke Avoidance

Activity Timing
Smoke 

Avoidance

moderate

Good Unhealthy for sensitive groups Very Unhealthy or worse

Activity Timing Smoke 
avoidance

unhealthy



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/fireInfo/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)

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


