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IGNITION TECHNIQUES AND SEQUENCES
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Definitions

· Ignition Pattern or Ignition Technique: The manner in which a prescribed fire, backfire, or burnout is set, determined by weather, fuel, ignition system, topographic and other factors having an influence on fire behaviour and the objective of the burn
· Ignition Method: The means by which  a prescribed fire, backfire or burn-out is ignited; such as handheld drip torch, helitorch or terra torch.
· Ignition Sequence: The overall progression of ignition events to apply fire to a given area
· Burnout: A fire set along the inner edge of a control line to consume fuel between the edge of the fire and the control line
· Backfire: A fire set inside a control line, to alter the direction or lessen the intensity of the main fire
· Prescribed Fire: A fire applied in a skillful manner, under exacting conditions, to fuels in a definite place to achieve management objectives
Types of Fire Spread

· Head Fire

A fire spreading, or set to spread with the wind or slope. Flames bending over unburned fuels
· Backing Fire
A fire spreading or set to spread into the wind. Flames bending over blackened fuels
· Flanking Fire
A fire spreading, or set to spread, at roughly right angles to the prevailing wind direction
Head Firing

· Using wind or slope from established control lines or anchor points

· broadcast burning of large fields, harvest clear-cut blocks, overstory removal and biodiversity burns. 

· Often used in combination with other techniques.

· Rapid, inexpensive, good mass ignition providing sufficient heat for consumption and lofting of smoke particulates

· High intensity leading to spotting and control problems
Backing Fire

· Backs into the wind from an established control line

· Used alone under tree canopies, but most often used with at least one other firing technique

· Low intensity, low scorch, low spotting potential

· Not flexible to wind changes, does not burn well at higher fuel moistures and in dry situations can produce a high severity burn (depth of burn in duff layer)

Flank Firing
· Backs into the wind from an established control line

· Used alone under tree canopies, but most often used with at least one other firing technique

· Low intensity, low scorch, low spotting potential

· Not flexible to wind changes, does not burn well at higher fuel moistures and in dry situations can produce a high severity burn (depth of burn in duff layer)
Chevron Firing

· A variation of strip head or flank firing such that the ignition strips or burn pattern describe a chevron. 

· Crescent, or a star shaped pattern to burn off ridge points or knobs.

·  Used with one or more other technique

· Fast implementation 

· Close attention to spacing of igniters; control could be difficult

· Once pattern is set out a wind change could cause the pattern to change to intense strip head fires
Circular Firing

· Lighting out the perimeter of a burn area so that the ensuing fire front converges towards the centre. 

· Usually used in combination with a dot ignition pattern 

· Typically used for large wildlife, range or habitat burns
· Rapid ignition by helitorch, terra torch, or other methods

· Minimizes control problems along the perimeter

· Can mitigate air quality problems by lofting smoke high into the air.
· If wind is not correct, or spotting potential is very high, spot fires could cause loss of control
Concentric or Centre Firing
· Lines of fire describe circles, one within another proceeding outwards towards the control line.

· Used to control the amount of heat when burning off knobs or mounds
· Controlled slower ignition process where heat can be more precisely managed
· Limited primarily to hilltops; wind can vary from one side of the hill to the other and therefore little wind tolerance

· Igniter communication problems are an issue
Ring Firing
· A fire set around the outer perimeter of a resource to be saved in a manner that establishes a black-line-buffer and draws heat away from the resource

· Involves circling the perimeter of a resource with a control line and then firing from it

· Commonly used around structures, archeological sites and sensitive ecosystems

· Variation of a backing fire and usually is always used in conjunction with other techniques and patterns. Can be used alone in a natural fire strategy

Dot Firing

· Individual dots of fire are set to burn together before they reach an equilibrium rate of spread and develop their own head, flank, or backing fire.

· Can be used to mitigate heat production through the timing and the spacing of the dots
Strip Head Firing
· Lines of fire are set perpendicular to the slope or wind. 

· Most Commonly used technique. 

· Versatile with good control of fire behaviour

· It can be a simple and safe technique

· Adaptable to understory burns

· Most adapted to shifting winds, changing topography or fuels and unforeseen fire behaviour

· Can adjust strips easily to affect fire intensity
Components of Strip Head Firing
· The first strip is a combination of a head and backing fire

· Light down the fireline

· First strip becomes a black buffer line
Application of Ignition Techniques

· We must know how to successfully apply techniques

· Regulate heat

· Order of Firing- Start at Anchor Points!

· roads, dozer lines, burned out areas, natural barriers, wet/retardant lines

· Adjust firing order
Severe Winds

· When firing against the wind, embers may be carried across or flames may lay over the control line

· Ensure adequate line preparation and sufficient holding forces available before firing 

· Use strip/spot firing techniques to regulate the degree of intensity along the control line by:

· width of the strips or amount of spots within a given strip

· temporary check lines 

· Progressively more depth can be obtained, creating in-darfts 

· Monitor upper level winds and surface winds. Observe the convection column. Upper level winds may sink to the surface and over ride the surface winds
· When strong, downslope winds overcome the effects of the terrain and the main fire is spreading downhill

· Fire the lower elevations first, then proceed up slope towards the main fire

· Use extreme caution and always anticipate an unpredicted wind change

· Wind direction may shift, changing your operation from a backing fire/flanking fire to a head fire

· Provide Lookouts, Communications with adjoining forces, Escape Routes and Safety Zones
Steep or Mid-Slope Conditions

· Mid-slope locations are the most dangerous from the standpoint of personnel safety.

· Skilled ignition teams with a good understanding of fire behaviour should be used

· Guard against rolling material starting spot fires that could cause intense uphill runs against the control line

· Limit both length and width of the strips so that the volume of heat and flame length next to the control line can be handled by the holding forces available

· As successful ignition period reinforces control lines; more depth can be progressively obtained.
V – Shaped Canyons

· When the main fire is progressing down one slope of a V-shaped canyon the following should be done

· Start firing above the control lines as high as terrain, fuel and winds will allow, using an aerial ignition device

· Bring firing down to control lines incorporating the use of:

· Drip torches

· Fusees

· By insuring the spread of fire, both up into the main fire (head fire) and down to the control line (backing fire) will reduce the threat of spot fires and radiant heat adjacent to control lines and across canyons
Saddles and Deep Ravines

· A saddle or the crossing of a deep ravine should be reviewed very cautiously, since it is a natural chimney

· Always burn into saddles and ravines, rather than away from them, starting from the highest point and firing downhill

· Establish a check line at the opposite end of the saddle/ravine to contain the burnout or backfire until firing is complete

· Commence firing using the strip fire technique

· Proceed cautiously across the ravine/saddle, since temporary adverse wind conditions may develop by the burnout or backfire
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Section Learning Objectives


Upon completion of this section the participant will demonstrate an understanding of ignition techniques and sequences used in an ignition operation through knowledge of:


The definition of ignition pattern, ignition technique, ignition method, ignition sequence, burnout, backfire and prescribed fire


The characteristics of commonly used ignition patterns/techniques


Application of ignition patterns and ignition techniques to specific situations


Safety hazards associated with specific ignition patterns/techniques


How fire environment factors (fuel, weather, topography) can affect the choice of ignition patterns/techniques, and overall ignition sequence
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