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How Does Fire Spread in the WUI?
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ÅDirect Flame Contact

ÅRadiation

ÅFirebrands (Embers) 

https://ihrsq.wordpress.com/2015/11/09/land-use-as-a-tool-for-reducing-wui-fire-risk/

2012 Waldo Canyon Fire
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WUI Fire Case Studies ïNIST Collaborations
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Waldo Canyon fire

2012, CO

Witch-Guejito fires

2007, CA

Amarillo fires

2011, TX

Camp Fire

2018, CA
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Structure Vulnerability
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ÅFlame Spread + Firebrand Generation 

ïDetached Combustibles

ÅMulch Beds / Ground Cover

ÅFences

ÅWoodpiles

ÅLandscape Timbers / 

Railroad Ties

ÅSheds, gazebos, playsets
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Fences as Pathways for Fire Spread
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ÅProvide a pathway for direct flame spread

ÅñHouseïfenceïhouseïfenceïhouseò

ÅAct as sources of firebrands

ÅUse firefighter resources

NIST ï2011 Amarillo fires

Colorado Springs Fire Department 

ï2012 Waldo Canyon fire
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Fences as Pathways for Fire Spread
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Photo courtesy of American Medical Response (AMR) ïShasta 

County, used with permission Photos courtesy of CAL FIRE, used with permission

2018 Camp Fire
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Objectives of This Work
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ÅConfirm the hazard

ÅQuantify the hazard under realistic conditions

ÅIdentify and develop ways to mitigate the hazard
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Experimental Design
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Fence

Mulch

Mulch
(as surrogate)

8 ft

35 ft
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Experimental Site
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ÅFrederick County Fire & Rescue Training Facility

ÅFire Chief
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Experimental Setup
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Fan + Flow Straightener Fence + Mulch 

being tested

Structure (shed) 

+ mulch at base
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Experimental Setup
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Fan

Structure

Test Subject
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Experimental Setup ïFence Test
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Variables
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ÅMulch Type: Material

ÅFence Type: Material and design

ÅConfiguration: Combinations of fences and mulch

ÅWind Speed

ÅSeparation Distance
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Mulch Types: Materials
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Shredded Hardwood Pine Bark Mulch

Pine Straw Mulch Rubber Mulch

Artificial Turf

(PP fibers with

urethane backing)
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Fence Types: Materials and Designs
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Privacy

ÅWestern 
redcedar

ÅAged

ÅVinyl

Lattice

ÅRedwood

ÅPineGood Neighbor

ÅWestern redcedar

Privacy:

Wood-Plastic

Composite

ÅWPC1

ÅWPC2
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Variables
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ÅConfiguration: Mulch/fence alone or in combination

Parallel fences

No structure (long-range firebrands)

0 - 6 ft

Low

13 mph

Medium

20 mph

High

30 mph

ÅSeparation DistanceÅWind Speed
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Limitations
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ÅFew experiments are repeated

ÅMany fire processes are random
ÅEmber generation

ÅEmber ignition

ÅWind turbulence

ÅFence, mulch, or combination is ignited in one location

ÅMost tests are single panel length

ÅMaryland weather conditions

Therefore, this is a survey ­ Trends, key hazards
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Methodology
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Experimental Procedure
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Timing (in minutes)

Å0:00 ïWind data collection 

begins, cameras on

Å1:00 ïPropane burners ignited

Å2:30 ïFan on (t = 0)

ÅEnd of Test

ÅFlame spread to end of fence

ÅSpotting to shed
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Example: Fence + Mulch
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Spot fires

Evidence of a vortex near wall
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NIST Fire Dynamics Simulator (FDS) - Wind
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Side view

Top view

close to ground
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FDS - Wind
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Side view

Top view

close to ground
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Experiments
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Experimental Configurations
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Fence + Mulch

Mulch Only

Long-Range Firebrands

Parallel Fences + Mulch

Fence Only



Experiments: Fence Only
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Experiments: Fence Only
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ÅLittle spread

ÅSpotting to shed

ÅMay occur at higher 
wind speeds

ÅRare at low wind speed
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Fence Only Exception:
Wood-Plastic Composite #1
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Fence Only Exception:
Wood-Plastic Composite #1
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Experiments: Mulch Only
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Shredded Hardwood Mulch
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ÅSlow/moderate 
horizontal spread

Å10 min to 1 hr+ / test

ÅFlame spread via 
ember spotting 

ÅSpotting to shed
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Pine Bark Mulch
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ÅSlow/moderate 
horizontal spread

Å10 min to 1 hr+ / test

ÅFlame spread via 
ember spotting 

ÅSpotting to shed
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