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                     Fire is an important ecological process that maintains prairies, shrublands and forests.
                        Prescribed fire provides and helps maintain quality habitat for native wildlife, improves
                        grazing for livestock, suppresses invasive woody plant growth and reduces wildfire
                        risk on the land. Every year, millions of acres are intentionally and safely burned
                        across the nation1. However, there is always the possibility of a spotfire and escaped fire occurring.
                        In some cases, the perceived risk and liability of an escape is enough to prevent
                        prescribed fire use altogether. The best way to prevent a spotfire from becoming an
                        escaped fire is to be prepared and plan ahead.

                     
                      

                     
                     
                        	 	 	 
	 	
	Figure 1. Prescribed fire
	 	
	Figure 2. SDSU grassplot
	 	
	Figure 3. Spotfires are typically caused by windborne embers (also known as firebrands) from
                                    a variety of sources such as crowning trees, snags, heavy fuels along the fireline,
                                    volatile fuels, brush piles, and windblown grass and leaf litter. Fire and smoke whirls,
                                    falling trees, and flames reaching or creeping across the fireline can also ignite
                                    spotfires. (Photos top D. Cram, middle P. Bauman, bottom J. Weir)
	 	
	Figure 4. Prescribed fire
	 	
	Figure 5. Spotfires are defined as ignitions that occur outside the burn unit, but extinguished
                                    by personnel and equipment on site2.


                     

                     
                      

                     
                      

                     
                     The second type of off-site ignition is an escaped fire which begins as a spotfire
                        but becomes too large or difficult for on-site equipment and personnel to extinguish
                        and outside resources (e.g., local fire department) are necessary to help suppress
                        the fire. (Photos top J. Weir, bottom P. Bauman)

                     
                      

                     
                     What are Spotfires and Escaped Fires

                     
                     There are two types of ignitions that can occur outside of a designated burn area
                        when conducting prescribed fires. Spotfires are defined as ignitions that occur outside
                        the burn area, but extinguished by personnel and equipment on site2. Spotfires are typically caused by windborne embers (also known as firebrands) from
                        a variety of sources such as crowning trees, snags, heavy fuels along the fireline,
                        volatile fuels, brush piles and windblown grass or leaf litter. Fire and smoke whirls,
                        falling trees and flames reaching or creeping across the fireline can also ignite
                        spotfires. The second type of off-site ignition is an escaped fire, which begins as
                        a spotfire, but becomes too large or difficult for on-site equipment and personnel
                        to extinguish and outside resources (e.g., local fire department) are necessary to
                        help suppress the fire2.

                     
                      

                     
                     Spotfire Development

                     
                     Spotfires typically ignite in fuels downwind or adjacent to the burn area, with size
                        being dependent upon several factors. In light winds or early stages of formation,
                        most spotfires burn to form a circle with growth being slow or rapid depending upon
                        weather and fuel conditions. Typically, a spotfire will remain in a circular pattern
                        growing from the point of origin until it is large enough to be carried by the wind.
                        Wind speed is one of the largest contributing factors affecting rate of spread followed
                        by topography, fuel loading, fuel continuity and moisture5. If winds are light, the spotfire will almost be as wide as it is long. If winds
                        are strong the fire will be long and narrow. Topographical features such as slope
                        and aspect can also affect spotfire development. Fires typically burn faster uphill
                        due to fuel pre-heating. North and south aspects, for example, may have different
                        fuel types and conditions depending on the time of year impacting spotfire growth
                        and development.

                     
                      

                     
                     Spotfire Probability

                     
                     As reported on the prescribed burn entry form for 2015–2016 on the Oklahoma Prescribed
                        Burn Association website (www.ok-pba.org), out of 661 reported prescribed fires covering
                        293,739 acres, there were 107 spotfires and 24 escaped fires. This equated to a 16.2
                        percent probability of a spotfire and 3.6 percent probability of an escaped fire occurring.
                        Further, 81 percent of all spotfires reported burned less than 1 acre, with only one
                        greater than 100 acres. There were no reported insurance claims or lawsuits resulting
                        from any of these outside ignitions. Likewise, a survey of landowners burning with
                        Prescribed Burn Associations in the southern Great Plains found that from 1995–2012,
                        on 1,094 prescribed burns collectively covering nearly 500,000 acres there were 224
                        spotfires (20 percent) and 16 escapes (1.5 percent), ranging from less than 0.1 to
                        2,000 acres in size.2 Again, no insurance claims or lawsuits were filed in response to any of these outside
                        ignitions. Another study reported 21 spotfires on 99 burns4, again showing that spotfires typically occur on one out of five burns. While this
                        information indicates spotfires and escape fires are not common, they do still occur
                        and the best way to reduce the likelihood of a fire escaping is to be prepared for
                        a spotfire.

                     
                      

                     
                     What if it Spots or Escapes?

                     
                     Being prepared for spotfires and escaped fires should be addressed in the burn plan
                        and while briefing the fire crew before the burn. Preparing personnel on what to expect,
                        how to react and what to do in the event of a spotfire will reduce confusion, risk
                        of injury and the size of the spotfire. Moreover, it is strongly recommended that
                        fire crews complete some type of spotfire training before participating in prescribed
                        fires. Trying to contain spotfires with novice crews can be challenging and increase
                        the likelihood of an escaped fire and injury.

                     
                      

                     
                     

                     
                      

                     
                     Figure 6. In light winds or early stages of formation, most spotfires burn to form a circle
                        with growth being slow or rapid depending upon weather and fuel conditions (top photo).
                        Typically, a spotfire will remain in a circular pattern growing from the point of
                        origin until it is large enough to be carried by the wind. Wind speed is one of the
                        largest contributing factors affecting rate of spread followed by topography, fuel
                        loading, fuel continuity, and moisture5. (Photos J. Weir)

                     
                      

                     
                     

                     
                      

                     
                     Figure 7. Spotfire

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                     

                     
                      

                     
                     Figure 8. Preparing personnel on what to expect, how to react, and what to do in the event
                        of a spotfire will reduce confusion, risk of injury, and the size of the spotfire.
                        Moreover, it is strongly recommended that fire crews complete some type of spotfire
                        training before participating in prescribed fires. (Photos top P. Bauman, bottom T.
                        Johnson)

                     
                      

                     
                     Everyone on the fire crew should know and understand that the fireboss or person they
                        designate is the only person that will call for assistance if needed. If the fire
                        does spot, then all ignitions should immediately cease. Next, personnel and equipment
                        should begin to go to the area where the spotfire started. Remember, not everyone
                        should go assist with suppression. Some personnel need to stay and monitor the prescribed
                        fire that is still actively burning within the area. Remind personnel that when traveling
                        to the spotfire and escaped fires in vehicles, to drive safely and watch for personnel
                        on foot along the way. It is important for suppression vehicles to arrive quickly,
                        but more important for them to arrive safely.

                     
                      

                     
                     

                     
                      

                     
                     Figure 9. Always anchor the suppression effort to keep fire from coming around and trapping
                           personnel and equipment. Have the most effective sources of water, such as slip-on
                           pump units or ATV sprayers lead the way. This equipment has the ability to knock back
                           intense flames and heat. Personnel with backpack pumps, leaf blowers and hand tools
                           should follow them up to suppress hot spots and flare-ups. (Illustration from USDI-BLM,
                           NFES 1384)

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                     Suppressing a Spotfire and Escaped Fire

                     
                     When suppressing spotfires that have just formed, direct attack by one or two personnel
                        with hand tools, backpack pump, ATV sprayer or pumper unit are good methods. These
                        tools should quickly and effectively suppress most small spotfires. However, as the
                        spotfire gets larger, more coordination and cooperation are necessary to effectively
                        and safely suppress it. When attacking a growing spotfire, never get in front of the
                        headfire to suppress it. Instead, use the blackened area that has already burned to
                        your advantage by placing people and equipment “in the black.” Working in the black
                        allows for easier and safer fire suppression.

                     
                     
When suppressing a growing spotfire with more equipment and personnel, make sure to
                        place them where they are most effective. This effort should be directed by the burn
                        boss. First, begin suppressing the spotfire at an anchor point on the upwind side.
                        Always anchor the suppression effort to keep fire from coming around and trapping
                        personnel and equipment. Have the most effective sources of water, such as slip-on
                        pump units or ATV sprayers lead the way. This equipment has the ability to knock back
                        intense flames and heat. Personnel with backpack pumps, leaf blowers and hand tools
                        should follow them up to suppress hot spots and flare-ups. As the crew progresses
                        along the fireline toward the headfire, they should always check the area toward the
                        anchor point to make sure it has not reignited. Reignition can build into a subsequent
                        headfire, leading to entrapment and injury of personnel along the fireline.

                     
                      

                     
                     

                     
                      

                     
                     Figure 10. If enough personnel and equipment are available, two crews can be used – one crew
                        will work up the short flank while the other crew will work up the long flank eventually
                        meeting at the headfire. This suppression technique is referred to as a pincer or
                        double envelopment method. (Illustration from USDI-BLM, NFES 1384)

                     
                      

                     
                      

                     
                     

                     
                      

                     
                     Figure 11. When suppressing spotfires that have just formed, direct attack by one or two personnel
                        with hand tools, backpack pump, ATV sprayer or pumper unit are good methods. These
                        tools should quickly and effectively suppress most small spotfires. However, as the
                        spotfire gets larger, more coordination and cooperation are necessary to effectively
                        and safely suppress it. (Photo T. Johnson)

                     
                      

                     
                     

                     
                      

                     
                     Figure 12. If direct attack is not working or cannot be accomplished due to terrain or vegetation
                        restrictions on personnel and equipment, it may be necessary to use indirect suppression
                        methods. An example of indirect suppression is pulling back to an existing firebreak,
                        such as road, creek or cultivated field and igniting a backfire to suppress the oncoming
                        fire. Again, this type of action (i.e., contingency plan) should be outlined in the
                        burn plan and communicated among the crew prior to conducting the burn. (Photo T.
                        Johnson).

                     
                      

                     
                     If enough personnel and equipment are available, two crews can be used – one crew
                        will work up the short flank, while the other crew will work up the long flank, eventually
                        meeting at the headfire. This suppression technique is referred to as a pincer or
                        double envelopment method. If only one pumper truck or larger source of water is available
                        with this method, send it up the short flank as the primary suppression tool, followed
                        by backpack pumps and hand tools. Backpack pumps and hand tools should have the ability
                        to suppress the long flank because it is typically less intense.

                     
                     
When working with multiple personnel, remember that rapid movement down the fireline
                        is the most efficient suppression method. It is not necessary for the lead individual
                        (or even second or third person) to suppress every flame and hot spot while working
                        toward the headfire. Instead, lead personnel can rely on the individuals behind them
                        to completely suppress the fire. However, as noted above, all crew members need to
                        continuously look behind them to ensure flare-ups do not occur. After the spotfire
                        has been suppressed, leave a few crew members behind to monitor and mop up the edges.
                        The remaining crew can now return to complete the prescribed burn.

                     
                     
If direct attack is not working or cannot be accomplished due to terrain or vegetation
                        restrictions on personnel and equipment, it may be necessary to use indirect suppression
                        methods. An example of indirect suppression is pulling back to an existing firebreak,
                        such as road, creek or cultivated field and igniting a backfire to suppress the oncoming
                        fire. Again, this type of action (i.e., contingency plan) should be outlined in the
                        burn plan and communicated among the crew prior to conducting the burn. Several questions
                        should also be considered before setting a backfire. First, can the new backfire be
                        safely contained with the personnel and equipment available? Will additional fire
                        help the situation? Is it safe for personnel and people in the area? Is there enough
                        time for the backfire to do its job before the arrival of the headfire? Remember,
                        the backfiring process can be relatively slow.

                     
                      

                     
                     

                     
                      

                     
                     Figure 13. Percent probability spotfire

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                      

                     
                     

                     
                      

                     
                     Figure 14. There appears to be two critical humidity thresholds in relation to spotfire probability,
                        at 40 percent and 25 percent relative humidity. There is a probability of 41.3 percent
                        for a spotfire occurring below 40 percent and 3.8 percent above 40 percent. At less
                        than 25 percent relative humidity, there is a 100 percent probability of a spotfire
                        occurring4.

                     
                      

                     
                     Reducing Spotfire Risk

                     
                     There are several actions that can be done to reduce the risk of spotfires. First,
                        burn when weather conditions are safest and well within prescription. This can be
                        accomplished by burning using the 60/40 rule, which recommends burning when the temperature
                        is below 60ºF, and relative humidity is above 40 percent. It has been shown that burning
                        with the temperature below 60ºF reduces the distance firebrands travel downwind6. At the same time, burning when relative humidity is above 40 percent slows the fire
                        rate of spread and reduces danger from firebrands 7,8.

                     
                     
Relative humidity has been found to be a good indicator of spotfire occurance4. The probability of a spotfire occurring on a prescribed burn with the relative humidity
                        between 20 and 80 percent was determined to be 21.2 percent or approximately one out
                        of five burns4. There appears to be two critical humidity thresholds in relation to spotfire probability,
                        at 40 percent and 25 percent relative humidity. Below 40 percent relative humidity
                        there is a 41.3 percent probability for a spotfire occurring and 3.8 percent chance
                        above 40 percent humidity. At less than 25 percent relative humidity, there is a 100
                        percent probability of a spotfire occurring.

                     
                      

                     
                     

                     
                      

                     
                     Figure 15. In burn units with heavy fine fuel loads or tallgrass fuels along the firebreak, mowing
                        can help reduce spotfire risks. Where possible, mow from the firebreak 10 to 50 feet
                        to reduce fire intensity, flame length and the probability of leaves from grass fuels
                        blowing across the firebreak. (Photo B. Reavis)

                     
                      

                     
                      

                     
                     Fuel Reduction Close to the Firebreak

                     
                     Another way to reduce spotfire risks is to reduce the amount or type of fuel close
                        to the firebreak, especially on the downwind or backfire side. In burn units with
                        heavy fine fuel loads or tallgrass fuels along the firebreak, mowing can help reduce
                        spotfire risks. Where possible, mow inside the firebreak 10 to 50 feet to reduce fire
                        intensity, flame length and the probability of leaves from grass fuels blowing across
                        the firebreak. In areas with volatile fuels, such as cedar or juniper growing next
                        to the firebreak, cut them down and remove them or push them into the burn unit at
                        least 300 to 500 feet. This helps to reduce embers from carrying past the firebreak
                        causing a spotfire.

                     
                      

                     
                     

                     
                      

                     
                     Figure 16. In areas where spotfires are likely to occur, have personnel act as lookouts and
                        position equipment so they can react quickly before the spot grows very large. (Photo
                        C. Stanley)

                     
                      

                     
                      

                     
                      

                     
                      

                     
                     Lookouts

                     
                     In areas where spotfires are likely to occur, have personnel act as lookouts and position
                        equipment so they can react quickly before the spot grows very large. When burning
                        units along fencelines, place personnel and equipment on the opposite side of the
                        fence, so they are able to respond quickly to any spotfires without having to drive
                        to find a gate, cross or cut the fence. When using mowed lines/wet lines, mop-up should
                        begin as soon as possible to prevent fire from creeping across the line. Make sure
                        that lookout personnel are monitoring outside of the burn area. People often want
                        to watch the fire and forget that they should be watching downwind outside of the
                        burn unit.

                     
                      

                     
                     Monitor the Weather

                     
                     Often, a lot of time is spent monitoring weather conditions for the day of the burn,
                        but attention is just as important for weather conditions one to three days post-burn.
                        Numerous spotfires occur a day or two after the initial burn due to smoldering fuels
                        flaring up caused by high winds or changes in wind direction, as well as lower relative
                        humidity. Be sure to check the forecast, not only for the day of the burn, but the
                        next several days, especially if there is going to be residual fuels burning or smoldering.
                        Be prepared to mop-up and monitor the unit for several days until it is 100 percent
                        extinguished if post-fire weather is a concern (e.g., high winds, high temperatures,
                        low humidity).

                     
                      

                     
                     Summary

                     
                     Prescribed fire is important and useful for the management of our lands, but it does
                        come with some inherent risk. Spotfires are going to occur when conducting prescribed
                        burns; data indicates one out of five burns will experience a spotfire. However, with
                        the appropriate knowledge and action as described above, the likelihood of a subsequent
                        escaped fire is reduced. A comprehensive burn plan outlining contingency plans for
                        spotfires and escaped fires is essential. Secondly, a crew trained in spotfire suppression
                        is recommended. To reduce spotfire occurrence, do not burn with low humidity conditions,
                        reduce fuels along the fireline, post lookouts and select burn days with proper weather
                        conditions for the burn unit.

                     
                      

                     
                     References

                     
                     1 Melvin, Mark A. 2015. 2015 National prescribed fire use survey report. Technical
                        Report 02-15 Coalition of Prescribed Fire Councils, Inc. 22p.

                     
                     
2 Weir, J.R., D.T. Twidwell, C.L. Wonkka. 2015. Prescribed burn association activity,
                        needs, and safety record: a survey of the Great Plains. GPE Publication 2015-6. 19p.

                     
                     
3 Wildland Fire Lessons Learned Center. 2013. 2012 Escaped Prescribed Fire Review Summary: Lesson from escaped prescribed fires.  viewed as a web page 1 March 2016.

                     
                     
4 Weir, J.R. 2007 Using Relative Humidity to Predict Spotfire Probability on Prescribed
                        Burns. In: Sosebee, R.E., D.B. Wester, C.M. Britton, E.D. McArthur and S.G. Kitchen
                        (comps). Proceedings: Shrubland Dynamics- Fire and Water; 2004 August 10-12; Lubbock,
                        TX. Proceedings RMRS-P-47. Fort Collins, CO: U.S. Department of Agriculture, Forest
                        Service, Rocky Mountain Research Station. pgs 69-72.

                     
                     
5 Weir, J.R. 2009. Conducting Prescribed Fires: A Comprehensive Manual. Texas A&M
                        University Press, College Station, USA. p. 194.

                     
                     
6 Bunting, S.C., H.A. Wright. 1974. Ignition capabilities of nonflaming firebrands.
                        Journal of Forestry. 72:646-649.

                     
                     
7 Lindenmuth, A.W., J.R. Davis. 1973. Predicting fire spread in Arizona oak chaparral.
                        USDA Forest Service Research Paper RM-101. Rocky Mountain Forest and Range Experiment
                        Station. Fort Collins, CO.

                     
                     
8 Green, L.R. 1977. Fuel breaks and other fuel modification for wildland fire control.
                        USDA Handbook no. 499. Washington, DC.

                     
                      

                     
                     Partnering Agencies

                     
                     Oklahoma State University Extension

                     
                     K-State Research and Extension

                     
                     University of Nebraska Lincoln

                     
                     Mew Mexico State University

                     
                     North Carolina State University

                     
                     South Dakota State Extension

                     
                     Texas A&M AgriLife Extension

                     
                      

                     
                      

                     
                     John R. Weir
Research Associate

                     
                     Natural Resource Ecology and Management

                     
                     Oklahoma State University

                     
                      

                     
                     R. Seth Coffey
Graduate Research Assistant

                     
                     Natural Resource Ecology and Management

                     
                     Oklahoma State University

                     
                      

                     
                     Morgan L. Russell
Extension Range Specialist

                     
                     Ecosystem Science and Management

                     
                     Texas A&M AgriLife Extension Service

                     
                      

                     
                     Carol E. Baldwin
Research Assistant Professor

                     
                     Horticulture and Natural Resources

                     
                     Kansas State University

                     
                      

                     
                     Dirac Twidwell
Assistant Professor

                     
                     Department of Agronomy and Horticulture

                     
                     University of Nebraska-Lincoln

                     
                      

                     
                     Doug Cram
Extension Fire Specialist

                     
                     Extension Animal Sciences and Natural Resources

                     
                     New Mexico State University

                     
                      

                     
                     Pete Bauman
Extension Range Field Specialist

                     
                     Natural Resource Management

                     
                     South Dakota State University

                     
                      

                     
                     Jennifer Fawcett
Extension Associate

                     
                     Department of Forestry and Environmental Resources

                     
                     North Carolina State University

                     
                        
                           Print-friendly PDF
                                 					
                                    	Share Fact Sheet
                                       						
                                          	Facebook
	Twitter
	Pinterest


                                 


                           

                           Topics:Fire Effects on Plants & SoilsPrescribed FireRangeland ManagementSeasonal FiresWeather & Disaster PreparednessWildfire PreventionWildfires

                        

                     

                     
                        
                           Was this information helpful?
YESNO

                     

                     
						   
							 
							   
								 
								   
								 
								 
							
								
									
										
											

											Fact Sheet
										

									

								

								
									Implementation, Costs and Benefits of Patch-Burn Grazing
									By Hannah M. Baker, Hannah E. Shear, Derrell S. Peel, Kellie Curry Raper, Samuel D. Fuhlendorf. Learn about the implementation, cost and benefits of patch-burn grazing.

									Fire Effects on Plants & SoilsInsects, Pests, and DiseasesPasturesPastures & ForagePrescribed FireRangeland ManagementWeed ControlWeeds & Invasive Plants
								

								


							

						

							
								
									
										
											

											Fact Sheet
										

									

								

								
									Coping with Restructuring or Sale of the Family Farm
									By Rodney Jones, Courtney Bir and Brent Ladd. Learn why families grieve when they lose part or all of their farm and positive ways to cope with the change.

									Disease ManagementFarm & Ranch FinancesHealth, Nutrition & WellnessMental HealthNatural Disaster RecoveryRestructuring & SalesWeather & Disaster Preparedness
								

								


							

						

							
								
									
										
											

											Fact Sheet
										

									

								

								
									Oklahoma Proven: Plant Selections for Oklahoma
									A list of proven Oklahoma plants that are tolerant for environmental conditions and friendly for gardens.

									CropsDroughtFlowersGardening & Lawn CareHome & Garden Water IssuesLandscapingOrnamentalsShrubsTreesWaterWater ConservationWeather & Disaster Preparedness
								

								


							

						

							
								
									
										
											

											Fact Sheet
										

									

								

								
									Farmers in Transition: Evaluating Options for Change
									A guide for beginning an internal audit of a farm business, the role family plays in conjunction to operating a business and options for change.

									Estate Planning & TransitionsFarm & Ranch FinancesNatural Disaster RecoveryRestructuring & SalesWeather & Disaster Preparedness
								

								


							

						

								 VIEW ALL
							   

							 

						   

						 


               

            

         

      
      
         
            
                     		 	Back To Top

         

      

      
         
                  		 	Back To Top

      

      
   
      
         
            
               
                  OSU Extension

               

               
                  
                     Administered by the
Division of Agricultural Sciences and Natural Resources

                  Find Your County Office
                        				139 Agricultural Hall

                        				Oklahoma State University

                        			Stillwater, OK 74078 (map)
(405) 744-5398 | Contact Us

                  

               

            

            
               
                  Follow Us

               

               NewsEventsNewsletter SignupFact SheetsExtension CareersMedia Request

               Facebook
                         
                  			Twitter
                         
                  			Instagram
                         
                  			

               

         

      

      
   
      
         
                     Oklahoma State UniversityCampus & Parking MapsAll OSU InstitutionsCareers @ OSUHire OSU Grads
©  Oklahoma State University. All rights reserved.Accessibility ServicesCampus SafetyAccess & Community ImpactEEO StatementEthics PointPrivacy NoticeTerms of ServiceTrademarks

         
      

   




MENUCLOSE


 
 
 
 
 









      ©

   
