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This fact sheet was adapted from Be Ember Aware! UNCE 
publication #FS-09-05, with permission from University of 
Nevada Cooperative Extension and the Living with Fire 

Program. 

Introduction 

Many communities in the western 

U.S. are fire-prone, as are many 

other areas in the world. These areas 

will always face wildfire, and will likely 

experience an increased number of 

extreme wildfire events in the future, 

resulting in substantial economic, 

social, and environmental impacts. 

Over the last 10 years, 3.4 to 10.1 

million acres have burned annually in 

the U.S. In terms of area burned, 

2017 has been one of the largest fire 

years in the last decade, with over 8.5 

million acres burned across the U.S. 

(NIFC). Figure 1 shows the 

distribution of wildfires in the western 

U.S. in 2017.  

Unprecedented amounts of live and 

dead fuel, combined with warmer 

Post fire investigation and 

research tells us that most 

home ignitions during 

wildfires are caused by 

embers. The checklist 

provided in this factsheet 

pinpoints places and 

situations around the home 

where embers can pose a 

threat. By attending to the 

checklist items, several of 

which are simple fixes, 

homeowners can reduce the 

risk of home ignition.     

Graphic: University of Nevada Cooperative Extension and 
the Living With Fire Program. 
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temperatures, decreased snowpack, and 

earlier snowmelt, will likely lead to drier 

conditions and increased fire activity in the next 

few years. In fact, over the coming decades, 

the number of days conducive to extreme 

wildfires is predicted to increase by 25-50% in 

the western U.S., with larger increases in the 

southwest U.S. (50-75%). 

There are several resources available on how 

to enhance the protection of communities from 

wildfires. For example, visit Utah State 

University Forestry Extension web pages on 

wildland fire safety: http://forestry.usu.edu/

forest-fire/wildland-urban-interface. The 

University of Arizona Cooperative Extension 

has also produced fire mitigation education 

materials to help communities understand how 

to coexist with wildfire. Please visit https://

extension.arizona.edu/pubs and type “wildfire” 

in the search box for specific Firewise
®
 

defensible space materials. This fact sheet was 

developed to help you and members of your 

community understand the danger of embers 

during a wildfire and take proactive steps to 

reduce the risk.  

 What are Embers? 

During a wildfire, thousands of burning embers, 

or “firebrands”, can be carried by the wind and 

can rain down on your home (Figure 1). These 

embers can be parts of twigs or branches, pine 

cones, or wood shingles torn from burning 

roofs. Such embers are not just an interesting 

but unusual occurrence with wildfires; they are 

the leading cause of home ignitions during 

wildfires. Most (at least 50%) home ignitions in 

wildfires are started by burning embers that 

have been transported through the air from an 

active wildfire (Mell et al. 2010).   

How do Embers Spread Fires? 

When embers land on or become lodged in 

easily ignited materials on or near your house, 

they ignite those materials. This means that 

most fires start from embers that are thrown 

some distances from the flames. Then these 

spots burn and the small fires coalesce and 

then burn across the landscape. The classic 

image people have of a fire spreading across a 

landscape as flames leap from tree to tree 

happens, but fires spotting ahead of the main 

fire is also very common.  

During wind-driven or very intense fires, so 

many embers are produced and transported 

that they are often called ember showers, 

storms, red snow or blizzards and they can 

ignite spot fires far from the active front of a 

Figure 1. Distribution of wildfires in the western U.S. in 

2017. In the western U.S. alone, nearly 1,000 wildfires 

have occurred, mainly from April to October. Wildfire 

spatial data (fire perimeters) were acquired from the 

Geospatial Multi-Agency Coordination (GeoMAC), 

which uses a combination of aerial and satellite fire 

detection methods to map wildfires. Fire perimeters 

are enlarged for visibility purposes. 

http://forestry.usu.edu/forest-fire/wildland-urban-interface
http://forestry.usu.edu/forest-fire/wildland-urban-interface
https://extension.arizona.edu/pubs
https://extension.arizona.edu/pubs
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wildfire. Embers present hazards because they 

can either directly ignite components of 

vulnerable structures or they can ignite nearby 

vegetation and other combustibles. These 

small fires can subsequently ignite the structure 

via radiant heating or direct flame contact 

(Quarles 2012). Consequently, even homes 

located many blocks and up to a mile away 

from the main fire are vulnerable to ignition and 

destruction. 

If there is no organic surface debris, such as 

needle litter adjacent to walls, in the rain 

gutters, or next to the roof dormer, embers are 

typically not sufficient to ignite a structure, 

according to research conducted by the 

Insurance Institute for Business & Home Safety 

(IBHS) (https://disastersafety.org/wildfire/). A 

dormer is an additional roofed structure 

protruding outward from of a sloping roof 

surface. IBHS has developed the capability of 

simulating ember and radiant heat exposures 

on building components and assemblies at 

their research facility in Richburg, South 

Carolina. Their main research objective is to 

reduce the likelihood of wildfire-caused building 

ignitions in communities located in wildfire-

prone areas. Based on their demonstration 

trials, the IBHS shows how important embers 

are for igniting homes (Figures 2 and 3).   

 

Ignition Prevention Comes 
Down to Managing Fuel 

With a large fire in the vicinity, you will not be 

able to prevent burning embers from landing on 

your landscape and your home. If the wind 

blows toward your property from the direction of 

the main fire, you will get embers. Whether they 

will become a large fire that will seriously 

threaten your home depends on what you do to 

manage fuels on your property. Embers that 

land on non-flammable surfaces like pavement 

or bare soil will burn out and will not threaten 

your home. Embers that land on small, 

localized fuel accumulations and start small 

fires, will use up that fuel and then burn out, but 

Figure 2. Ember storm produced in the IBHS research facility. Photo: Jack Cohen, USDA Forest 
Service and IBHS. 

https://disastersafety.org/wildfire/)
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they will not threaten your home because of 

their isolation. The embers that will threaten 

your home are those that land on larger, 

continuous accumulations of fuel that can 

burn up to the home or that will land on fuel 

adjacent to the home itself.  

Whether a fire is sweeping across the 

landscape with dramatic flames or spotting 

from firebrands, the key to preventing home 

ignition is to manage the available fuel – the 

landscape plants, attached structures like 

decks and fences, and the home itself. 

“...the key to preventing 

home ignition is to 

manage the available 

fuel – the landscape 

plants, attached 

structures like decks 

and fences, and the 

home itself.” 

Graphic: University of Nevada Cooperative 
Extension and the Living With Fire Program. 

Landscape plants should be chosen for small 

size, moistness, and low flammability. For a list 

of firewise plants for Utah see http://

forestry.usu.edu/files-ou/UFF002F.pdf.  

The landscape should be designed to isolate 

clumps of fuel (plants) with less flammable 

surroundings. The landscape must be 

maintained through mowing, pruning, and 

deadheading, and debris must be removed 

from roofs and gutters (Figures 3 and 4). Wood 

roofs and decks should not be used. The 

building also should be designed and 

maintained to prevent embers from entering 

through openings (an open window or vent for 

example) and ignite furnishings in the building 

or debris in the attic.  

 

Ember Awareness Checklist 

If an ember landed next to your home or in your 

rain gutters (Figures 3 and 4), would there be 

“fuel” for it to ignite? The Ember Awareness 

Checklist (Figures 5a and 5b) identifies 20 

points on or near your house that are 

vulnerable to embers and provides steps that 

can be taken to help prepare homes for embers 

and reduce the risk of ignition. In addition to the 

checklist in Figure 5A, a couple of steps are 

worth considering. Close heat resistant drapes 

Figure 3. Pine needles burning in a rain gutter. 
Photo: Jack Cohen, USDA Forest Service and 
IBHS.  

http://forestry.usu.edu/files-ou/UFF002F.pdf
http://forestry.usu.edu/files-ou/UFF002F.pdf
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or curtains and non-combustible shutters of 

windows if wildfire is threatening. Parking away 

from the house is recommended but the 

chance of vehicle burning if adjacent to 

flammable materials increases.  

 

Most of these steps amount to managing fuels. 

 

The Insurance Information Institute sees that 

fewer houses were lost to wildfire in recent 

years particularly as homeowners took steps 

such as clearing trees/brush away from 

buildings, keeping firewood stacks and propane 

tanks at least 30 feet from the home and 

installing screens over dwelling openings to 

keep embers out (Ruiz, Janet, personal 

communication). So the future looks bright if we 

do the right things.  

Figure 4. Burning pine needles in the rain gutters and burning pine needle debris on the roof against 

the dormer (on the right). This dormer is representative of vulnerability to embers that occurs on a 

“complex” roof, particularly at roof-to-siding intersections. Photo: Jack Cohen, USDA Forest Service 

and IBHS.   

 



 

   Figure 5a. Ember Awareness Checklist. Graphic: University of Nevada Cooperative Extension and the Living With Fire Program. 6 
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Figure 5b. Locations around the home showing vulnerabilities to embers. Graphic: University of Nevada Cooperative Extension 

and the Living With Fire Program. 
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Firewise, Fire Adapted Communities, Ready 

Set, Go (www.wildlandfirersg.org), Firewise, Fire 

Adapted Communities seek to share information 

with residents on what you can do to 

successsfully prepare for a wildland fire. Please 

contact your local fire department, Forestry, Fire 

and State Lands, Bureau of Land Management, 

or US Forest Service office 

or www.utahfireinfo.gov to learn about your 

area’s threat for wildland fire and the wildland-

urban interface. 
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