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Particle levels are a principal concern in wildland fire smoke. 
The size of particles in the air we breathe affects their 
potential to cause health problems. Particle pollution may 
contain substances like carbon, sulphur and nitrogen 
compounds, metals and organic chemicals. 



Particle size is usually measured in microns, which are units 
of one millionth of a metre. Coarse particles range from 
2.5-10 microns in diameter. Fine particles, with diameters 
less than 2.5 microns are often linked to health effects. 
Particles in this size range are slow to clear from the lungs 
when they are inhaled. 



Particles from smoke tend to be extremely small, with a 
size range near the wavelength of visible light (0.4 to 0.7 
microns). At this size range, smoke particles efficiently 
scatter light and make it difficult to see, explaining why 
people often become disoriented in smoke. It also explains 
why some smoke particles can be inhaled deeply into the 
lungs and why these are a greater health concern than 
larger particles



Definitions:
Pm 2.5 - Particle size of 2.5 Microns or less
Micron - is a unit of measurement like inch or 
mile
A Micron is 1,000,000th of a meter
There are 25,000 PM 2.5 particles in an inch

Concentration of Pm 2.5 in ug/m3





Epperson Burn July 12, 2017

• Conditions:
• Temperature around 90
• Rh  55 - 36
• Wind speed  8-10
• Wind direction Mostly SE



Simple Smoke Model



Simple Smoke model

• Basically a trajectory model
• Darker color represents area of highest concern for public 

safety.



Vsmoke Web



Vsmoke

• VSmoke-Web is a web-based implementation of VSmoke (Lavdas, 
1996) and is designed to assist with planning prescribed burns in the 
Southern United States. VSmoke is a simple gaussian smoke 
dispersion model that calculates isopleths of surface smoke 
concentration. Output from the model represents peak hourly 
concentrations of PM2.5 or visibility (under development). Contour 
values and their colors correspond to the PM 2.5 thresholds for the 
Air Quality Index (AQI) and reflect potential health impacts ranging 
from moderate to hazardous (Visit AirNow for mode AQI info).

http://www.treesearch.fs.fed.us/pubs/1561
http://www.airnow.gov/


Vsmoke concentrations Pm 2.5



Hysplit



Hysplit every 6 hr trajectory



Let’s go to the playground
Bluesky playground that is:

• www.playground.airfire.org
• Create an emissions scenario

• You can make changes to the inputs.  

• Create a dispersal scenario

http://www.playground.airfire.org/


Bluesky components

FUELS INFORMATION DATASETS
• FCCS – Fuels Characteristic Classification System, U.S. Forest Service FERA 

Team, esp. Dr. Don McKenzie
• LANDFIRE – U.S. Forest Service Missoula Fire Lab

CONSUMPTION MODELS
• CONSUME – U.S. Forest Service FERA Team, esp. Drs. Roger Ottmar, Susan 

Prichart, and Clint Wright also many thanks to MTRI and Prof. Nancy French.

EMISSIONS FACTORS / MODELS
• FEPS – U.S. Forest Service FERA Team, esp. Dr. Sam Sandberg



Bluesky components

DISPERSION MODELS
• HYSPLIT – NOAA Air Resources Laboratory, esp. Dr. Roland Draxlar
• VSMOKE-GIS – U.S. Forest Service Southern Research Station, esp. Dr. Scott 

Goodrick

METEOROLOGICAL FORECASTS
• National 12-km Forecast – from the National Weather Service NAM forecast 

model
• PNW 4-km Forecast – from the Northwest Regional Modeling Consortium, 

lead Prof. Cliff Mass, University of Washington
• California / Nevada 2-km Forecast – from the California / Nevada Smoke and 

Air Consortium (CANSAC), led by Prof. Tim Brown, Desert Research Institute





















Assessing Air Quality

Divide the 
Visibility Range 
by 2 for night 
time.



Developing a smoke 
management plan using 

Vsmoke-Web



Hypothetical smoke management plan

Today   Tonight      Thu 

Cloud Cover                        Pcldy MCldy MCldy
Precip Type                             0          0              0

Chance Precip (%)                  0          0              0
Temp                                       91          71            89 
RH %                                      39           90            43 
20FtWnd-AM(MPH)                 6-10     6-10         6-10
20FtWnd-PM(MPH)                 6-10     6-10         6-10)
Mixing Hgt(Ft-AGL)                 6641       90           6426 
Transport Wnd (MPH)            S 7        SE 8         E 6 



Morning Backfire
No major smoke issue on 
highway.  Visibility 
greater than or equal to 
10 miles.



Afternoon 
Headfire
No major highway 
problems.  Visibility 
greater than 10 miles.



Overnight
Possible visibility issue on the 
highway.
Visibility potential of less than 
.3 mile overnight.



Change Plan?
Plan for a mixing height 
with a minimum of 500’ 
and 10 mph transport 
wind speed.

Night distance of 3-5 
miles?



Smoke Management Plan

Spend some time developing a smoke 
management plan.  Hope you don’t 
need one but  remember you own 
that smoke!
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