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Smoke Management 
Practices

� Smoke Management is 
about managing the 
emissions from fire to 
reduce downwind 
impacts.

� Smoke is unlike most 
other pollutant sources 
– a control can not be 
put on it to scrub the 
emissions.

Smoke Management Guide for Prescribed and Wildland Fire, 
2001 (http://www.treesearch.fs.fed.us/pubs/5388)



Basic Smoke Management 
Practices

� #1 Meteorological 
scheduling and smoke 
impact evaluation of 
burning in burn planning 
and burn operations.

� #2 Monitor the effects of 
the fire on air quality and 
document smoke 
dispersion



Smoke Behavior
Atmospheric Stability

Unstable Atmosphere
- Vertical Mixing
- Smoke not at surface
- Erratic fire behavior 

possible under very 
unstable conditions

Stable Atmosphere
- Vertical Mixing 

limited
- Smoke at surface



Smoke Behavior
Valley Flows

� Smoke caught 
under a valley 
inversion

� Smoke can be 
transported by 
down-valley winds in 
the morning

Photo by Roger Ottmar. By Ray Peterson.



Smoke Dispersion 
and Meteorology

� Mixing Height – height through 
which the atmosphere will under 
mechanical or turbulent mixing, 
producing a nearly homogenous 
air mass.
� Minimum 1800 ft (548 m)

� Transport Winds - average wind speed and 
direction of all winds within the mixing layer.
� 8 – 20 mph



Ventilation Index

� Category Day based on Ventilation Index
� VENT = mixing height x transport winds

� Based on “Category Day”
� Category 1 = no burning
� Category 2 = burn 11am – 4pm
� Category 3 = daytime burning
� Category 4 = burn anytime
� Category 5 = unstable conditions.  Excellent 

dispersion but burn with caution.



NWS Fire Weather Webpage

� Fire Weather 
Forecast

� Weather 
Planner

� Request a spot 
forecast

� Observational 
data

� FARSITE files http://radar.srh.noaa.gov/fire/



NWS Fire Weather Forecast

� Cloud Cover
� 20 ft winds
� Transport Winds
� Mixing Height
� Smoke Dispersion
� Lightning Activity 

Level
� Haines Index



NWS Weather Planner



Smoke Modeling

� Answer the questions – Where could my 
smoke go?  How thick could it be?  
Who/what may be impacted?
� Simple Smoke Screening Tool
� Trajectories
� Standalone Dispersion Models (ex. VSMOKE)
� Centralized web-based smoke dispersion 

systems (eg. BlueSky, KSU DSS)
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Gaussian Plume Models



Simple Smoke Screening Tool

From the Southern Forestry Smoke Management Guide
http://www.srs.fs.usda.gov/pubs/viewpub.php?index=683

http://shrmc.ggy.uga.edu/
� Select:  Smoke Products 

-> Smoke Screening
� Google Map application

� Zoom-in
� View Smoke Sensitive 

Areas
� Enter Location, Acres, 

Fuel type, ignition method, 
wind direction

� Can also do manually on 
a map



WFDSS Air Quality Portal

� http://firesmoke.us/wfdss/



Air Parcel Trajectories
� Gives information about where a parcel of air 

will travel
� NOAA HYSPLIT Model
� NWS NAM Meteorology (40 km resolution)
� Via the Wildland Fire Decision Support 

System (WFDSS) Air Quality Portal
� Plume rise simulated by above ground 

release height
� No Chemistry, No Particle Concentration
� Each point is one hour out in time, number is 

the height above ground



Trajectories – April 8, 2010



BlueSky Smoke Modeling 
Framework & Playground

Centralized websites under development:
www.blueskyframework.org, www.getbluesky.org



National Smoke Management 
Website

http://www.nifc.gov/smoke � Tools
� Smoke/Weather 

Forecasts
� Smoke Modeling
� Smoke Monitoring
� Remotely Sensed 

Data
� After Action Review
� NEPA

� Regulations and Policies
� Emissions
� Training
� Publications
� Links 



NWCG Smoke Committee
(SmoC)

� One of 14 Committees chartered under the 
National Wildfire Coordinating Group (NWCG)

� Current Members:  USFS, NPS, FWS, BLM, BIA, 
NASF, NRCS, NACAA, TNC

� Products, Topics and Issues
� Training
� www.nifc.gov/smoke
� www.myfirecommunity.net “Air Quality and Fire Issues” 

Neighborhood
� Fire emissions:  Black Carbon, NO2, GHGs, PM2.5, 

Ozone precursors
� Smoke Monitoring
� Exceptional Events
� Federal Fire Policy



SmoC Subcommittees

� Smoke Managers
� Kansas is participating

� Training
� Online Training
� Smoke Assessment
� Effective Communication Workshop

� Technical Smoke Topics
� Smoke Management Guide Revision
� Smoke Monitoring



Thank you!  Questions, 
Comments, Discussion

Susan O’Neill, susan.oneill@por.usda.gov
503-273-2438
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genetic information, political beliefs, reprisal, 
or because all or a part of an individual's 
income is derived from any public assistance 
program.Photo courtesy Lorraine Vogt






