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For my cousin, Michael Esnard, who believed in the Fire Safe Councils and was instrumental in helping his town of Idyllwild survive the horrible July 2018 fire, proving they achieved an excellent national model of local cooperation. 

And the thousands of men and women who each year willingly face the fire line battling these ever greater and more dangerous wildfires.






PREFACE

By the time this book goes to press there is no doubt that another summer of equally devastating fires will have charred many of our most scenic wildlands. It’s August and the skies are hazy with smoke from enormous fires burning simultaneously in British Columbia, Washington, Idaho, Montana, Colorado, Oregon, and California. There is a somber pall cast over the west because most of these fires were so large they became impossible to control. Many will burn until the first rain or snow of autumn.

Many communities saw for the first time the awesome power of fire as it moves through fuel-rich forests, some of which have not burned for a century or longer. Since we began fire suppression, the population of the West’s most volatile forest land has grown, and thin fingers of development extend further and further in to these decadent fuel-rich stands. People ask why this year, and why the fires are so vicious, the answer is simple: fire suppression and increased residential development.

What this means to those who live in fire-prone areas is that wildfires cannot be as easily controlled as in the past. Each year more homes are built in rural forested lands in either dense communities or widely scattered homes and cabins. As the fires indeed become more aggressive, the complication of fighting them in and around residential areas is an enormous challenge to firefighters. In addition, parts of some Western states have no protection, or only minimal firefighting facilities. New residents moving from the East or out of California are discovering too late that their new homes in the woods are unprotected, highly vulnerable, and facing some of the worst fire conditions of the twentieth century and the twenty-first.

Few homeowners stop to consider the dilemma facing the firefighters of the West. For each home in the path of the fire, more men and women must pull off the fire line to protect the house. When many houses are in the area, the manpower is further diluted, and officers must make snap decisions on whether to defend a house or let it burn in order to keep more people working on the fire line.

As residents in fire-prone ecosystems, it is every homeowner’s duty to make firefighting easier and more effective. Irresponsible behavior such as failing to manage vegetation, building with attractive but highly flammable materials, and poorly maintained access roads complicate firefighting, and may ultimately lead to death. We can no longer turn away from our responsibility to make our homes as firefighter-friendly as we can. People are dying.

This book is designed to provide residents with the information they need to make a home less vulnerable to fire. It details how to use water and other means to protect a home in the face of an oncoming wild-fire. Not only does this increase the chances of a home’s survival, it also ensures there is a maximum number of trained people on the fire line, which is essential if the fire is to be stopped at all.
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INTRODUCTION



The western inland forests that we so love and cherish for what they do for the environment, for the economy, and especially for our souls have, for the past 100 years, been experiencing dramatic and unhealthy changes. The primary cause of this major, region-wide problem has been the exclusion of fire from the forests.

R. Neil Sampson

American Forests



The forests of the Western states depend on fire as a thinning, renewing mechanism. Fires were naturally ignited by lightning, but also spread by Native Americans who helped fire do its job in ecosystems from coast to coast. They knew the fires encouraged a crop of nutritious grasses for wildlife, kept the land open for travel and hunting, and renewed some fire-dependent species. Fires during the pre-European times were slower moving and burned at lower temperatures for a much shorter time. They were healthy for our forests.

With settlement, fire suppression was important to protect farms, towns, mills, and mining camps. It began nearly a century ago, and in the last fifty years has been very successful. This interrupted the natural burn cycle and thus altered the natural balance of vegetation and fuels. Fire suppression combined with the results of early logging have created an artificial condition where there is no mechanism to discourage the sprouting and growth of every seedling. This has produced a population explosion in the forests, which were once open and parklike, as described by early pioneers. Try to walk through much of our forest ecosystems today and you’ll encounter an impenetrable thicket of vegetation not at all similar to these early reports.

To put this into a statistical form, studies of ponderosa pine forests in Arizona are similar to others in many of the Western states. The Arizona study proves that historic density of trees ranged from 25 to 60 per acre. Today we are seeing densities well over 275 per acre, which means the competition for limited light, water, and soil nutrients is keen. This is even more important in the West where drought is not uncommon, and under normal circumstances trees can survive these dry periods. But today’s vegetation-choked forests can no longer stand up to drought, and the vast majority of standing dead trees we see is often caused by insects which may only enter the tree when it is suffering dehydration.


[image: chpt_fig_001.jpg]


Comparative photography has become a valuable tool in determining how forests change over time. This 1895 photograph shows how arid forests of the inland West appeared to the early settlers. Periodic fires were responsible for maintaining such a condition. Trees are widely spaced and predominantly pines well adapted to extremes of temperature and periodic drought.

COURTESY OF UNIVERSITY OF MONTANA

Such highly stressed forest lands are vulnerable to wildfire. There is more standing dead timber, a thicker carpet of forest litter, and the greater number of seedlings and saplings clustered beneath the large old trees. This spells a recipe for disaster. Trees which have stood through centuries of cleansing fires are now the victims of intense bonfires beneath their canopies when this material combines with an abundance of dead trees to burn hotter than ever before. No tree can survive these new fires, not even a redwood.
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The same homesite eighty-five years later. It bears little resemblance to the earlier view and shows a landscape ripe for a serious fire sure to kill all the trees. This stand of timber is no longer pine, but predominately Douglas fir. When fires ceased at the turn of the century, the faster growing Douglas fir began filling in the gaps between pines to ultimately crowd them out altogether. This landscape reflects the current condition of our forests throughout most of the West.

COURTESY OF UNIVERSITY OF MONTANA

Today forest experts are preaching a new dogma. No longer can we view all fires as bad because history tells us they were beneficial in the past. Today many believe fire can restore forest health, but not until we


American Forests, a national conservation organization, is deeply concerned with forest health in the West. They have identified the critical states where national forests are suffering due to overcrowding and fire suppression. Though most people don’t live in these recognized wilderness areas, similar conditions are growing in wild/ands throughout these states and many others.


[image: chpt_fig_003.jpg]


Alaska Three million acres of spruce forests are under attack from the spruce budworm, which has spread rapidly during the last five years.

Arizona In the San Francisco peaks, over 300,000 acres of mixed conifer forests are being devastated by the spruce budworm and bark beetles.

California This state has always suffered serious fires due to Gold Rush-era logging and fire suppression. Today the Modoc National Forest is battling drought and pests.

Idaho Boise and Payette national forests are suffering beetle damage, drought, and disease, fueling some of the most serious fires ever seen on those watersheds.

Nevada In the Lake Tahoe Basin, firs have replaced the ponderosa and Jeffrey pines, a severe alteration that has caused as much as a third of the forest to die out.

Oregon The Blue Mountains and much of this state have been so altered that the forests are no longer self-sustaining. As populations grow here more homes will be at risk.

Washington Spruce budworm, bark beetle, and other diseases are causing serious problems in the Colville, Wenatchee, and Okanogan national forests.



manually thin the undergrowth to keep fire temperatures to a level that will not harm the older trees. Some activists cry “let it burn” because they understand only half of the equation. But these people fail to realize that we cannot burn such fuel-rich forests all at once or nothing would be left to reforest the land.

As each fire season approaches experts are becoming uneasy about the future. They know that declining forest health is occurring on such a massive scale there is too little time to thin the trees and start control burning action. This is partly due to shrinking budgets, and partly because environmental regulation has limited the options. Yet many hope that a combined effort between the federal government, state government, and private industry can find the solutions which will save our forests. In the meantime, residents in fire-prone areas must become aware of the critical situation and how they fit into the big picture. Because the wheels of government turn slowly, and as policymakers in Washington fiddle away like Nero over emotional environmental issues—Rome is burning.





1

HOW VEGETATION AND TOPOGRAPHY INFLUENCE WILDFIRES

Much of the United States has experienced an increase in population since World War II and is expected to continue growing at a similar rate. This stimulates a continual need for new housing. The most desirable areas are developed first, then growth must reach for new sites in more rural, steep terrain. This difficult access combined with various types of native vegetation creates a volatile situation that threatens many communities from coast to coast. The urban-wildland interface or “I Zone” is a new term being used by today’s fire suppression and land management experts. It describes the increasing number of situations where residential development contacts natural wildland ecosystems.

Firefighting experts would like to see more stringent controls on where development occurs in order to reduce situations that are in no way defensible, such as homes on steep hillsides where access is limited. They lament insufficient building codes concerning architecture, building materials, landscaping, and management of native vegetation. Some communities have legislated more stringent fire safety regulations that demand only the most basic vegetation controls, such as clearing fuels around homes and chimney caps. But this is just a small step, and with wildland fuels accumulating, we need to take giant leaps in establishing regulations to protect homesites.



THE NATURE OF THE BEAST

All wildfires are not the same. The behavior of a fire is described by factors such as temperature, duration, and speed of travel. Each of these is influenced by the lay of the land, or topography, and the amount of vegetation, or fuel. When evaluating a homesite in terms of wildfire vulnerability, the area outside the yard or property lines is critical. This is because wildfires typically originate off site and must travel to your home, unlike a house fire, which starts within the home itself. For example, your homesite may be protected by well-designed and maintained firescape— a defensible space landscape. But if your next-door neighbor’s house is crowded by tall weeds and overgrown brush, or if your property backs up to dense, unmanaged native vegetation, the heat and ash generated may still threaten your safety. This illustrates how important it is for entire communities to work together in reducing fire danger.

The finest example of this community effort was achieved by Neighbors for Defensible Space in the Lake Tahoe Basin, California. Here pine beetles and other factors have created a tremendous amount of standing dead timber. In addition, the original trees in this basin were drought-tolerant ponderosa and Jeffrey pine, which were logged off during the late 1800s. Only the white fir that clustered in cooler spots remained to reforest the area. Today the basin is filled with fir, which are not at all drought tolerant. This illustrates how the types of trees as well as their density has changed.

Citizens of Incline Village, Nevada, led by Fire Marshall Jerry Adams, realized their vulnerability. They organized a group that developed a comprehensive program of local forest management and the creation of “defensible space” around homesites. It has been highly successful and became the model for many other groups acting to reduce the overall fire danger in their communities, including those in suburban Colorado and Oregon where fire danger is at an all-time high.

Keep in mind this is no simple matter. “Neighbors” had to coordinate input, demands, and concerns from many different agencies not always agreement with each other. It was a long and arduous effort working with the US Forest Service, Tahoe Regional Planning Agency, Nevada

Division of Forestry, as well as other environmental groups. Yet all were in agreement: the dense predominately fir forests were sure to decline from invasions of pests and disease, then burn in cataclysmic fires. Also supporting the project were the North Lake Tahoe Chamber of Commerce, University of Nevada at Reno Cooperative Extension, and the North Lake Tahoe Fire District.


HABITAT AND YOU

Firefighting agencies are responsible for protecting residential areas from the threat of wildfires. Historically they have reduced the threat by controlling vegetation through prescribed burning where the terrain and access made this a safe solution. They also have used goat herds to consume vegetation. Some rural homeowners in rolling grasslands disk the soil around their houses each year in order to turn under the dry grass before fire season.

In the last two decades, the Endangered Species Act has identified various plants and animals that are threatened with extinction due to a shrinking habitat. This program dictated that certain areas in which these species live should be preserved at any cost by simply leaving the sites untouched. As a result, efforts to burn, graze, or disk away the fire hazard have been hampered or curtailed entirely by law.

The reality of this approach to land management is that the species may be at greater risk due to such neglect. For example, prescribed burns allow wildlife to move into other areas outside the fire zone. Eventually they will return with the vegetation. If left untouched, this same area will burn far hotter and over such a large, uncontrolled area that the wildlife cannot escape, and plants that normally survive natural burns, such as mature ponderosa pine, will be permanently damaged or killed. Today in the Boise National Forest, rare trout species are being “poached in their streams,” a scenario rarely encountered until recent years.

A new example of this in the state of Virginia came to the attention of the Nature Conservancy. The Peter’s mountain mallow, a perennial wildflower, was discovered in 1927, and a group of fifty plants were the only known individuals. By 1991 only four remained. Concerned, the Nature Conservancy, Virginia Tech, and the state took action to save them. Tree rings showed an historic pattern of recurring fire for that forest, and lab tests revealed that the mallow seeds germinated far more readily after exposure to fire. Fire also reduced competition from surrounding plants with seedlings more vigorous and greedy than the mallow.

In May 1992, foresters burned a test area where the mallow once grew and afterward the first year new seedlings were found. The following year they conducted a second burn and about five hundred seeds germinated. Conservancy president John Sawhill stated the new attitude toward fire and wildlife conservation: “This shows us that simply setting aside land to protect rare or endangered species does not necessarily guarantee their protection. The remarkable comeback of Peter’s Mountain mallow through the use of prescribed burning demonstrates the important role that this type of land management tool plays.”

Studies are now proving that a better way to preserve endangered species is to actively thin and burn areas where vegetation has become so overgrown. This opens up the land for predatory species and encourages a more prolific food supply. There is bound to be enormous controversy in the future over active versus passive habitat preservation, and within this dilemma resides the residential homeowner. But there is hope that continual efforts by both firefighting agencies and citizens will ultimately influence the hard line environmentalists who tend to cling to their belief that an untouched habitat is the best habitat.



There are some other important terms to know which relate to the types of fuels that feed a fire.

AERIAL FUELS These consist of parts of plants located over 5 feet above the ground, typically the canopies of trees and tops of taller shrubs. Crown fires feed upon aerial fuels and travel quickly through tree tops. If they contact shrubs or dead trees with low branches, these bring the flames downward to the ground.

URBAN FUELS This is a new concept that is based on fire behavior in cities. Sometimes the source is a house fire, but it can also originate from embers generated by wildland fires a long distance away. In this case rooftops act much like closely spaced trees in a forest. Roofing of closely built homes allows a fire to travel via aerial fuels to ignite great numbers of homes as rapidly as trees in a forest fire and with similar, devastating results. Shade trees in subdivisions act as stepping stones to help fire jump from house to house.

SURFACE FUELS This type of fuel consists of both living and dead portions of plants from the soil level to about four feet high. The material lying on the ground is termed litter, and consists of brush, leaves, twigs, seeds, pods, cones, and in some cases fallen trees. Surface fuels are not just restricted to wildlands. Flames can be fed by piles of lumber, household garbage, garden prunings, mounds of leaves, chaff from string trimmers, and even wood decks.


[image: Homes that back up to natural open spaces are the most vulnerable. Should the area be designated as habitat for endangered species, the ability to create a defensible space may be restricted by wildlife agencies responsible for enforcement of the Endangered Species Act.]


Homes that back up to natural open spaces are the most vulnerable. Should the area be designated as habitat for endangered species, the ability to create a defensible space may be restricted by wildlife agencies responsible for enforcement of the Endangered Species Act.

GROUND FUELS Ground fires are fed by fuels beneath the surface litter called duff, which often includes humus or organic matter in the soil. The greatest danger of ground fires is that they can smolder for weeks because there is insufficient oxygen to create flame. But when conditions are right, such as very low humidity or wind, they can flare up without warning. Ground fuel fires are especially dangerous after wildfires because they can linger unseen for long periods, then flare up when least expected.

FIRESTORMS In many of the most devastating fires, the term fire-storm was used to describe a certain type of fire behavior. When winds, high temperatures, and speed of fire movement combine under the right conditions, a violent convection occurs. Convection is the upward movement of hot air containing smoke and embers that rises above a fire. Violent convection is this same mechanism occurring at such great intensity the fire can actually generate its own wind. As these winds increase, the fire becomes more unpredictable, with incredible power and high temperatures concentrated in a single area. It is easy to see why firestorm conditions and the phenomenon associated with them have caused so many deaths in recent years.




FIRE AND TOPOGRAPHY

One seasoned firefighter says that fire moves on the land like water—but in reverse. For example, water runs down a slope, but fire tends to move upward. Where water flows down the sides of a canyon to collect at the bottom in a concentrated stream, fire conversely gathers strength in the low parts of a canyon and rages up the sides. Use this water analogy to visualize how fire is likely to behave in the topography around your homesite.


[image: Using a Match to Understand Fire Behavior You can use wood kitchen matches to get a better idea of how fire behaves on sloping ground. Strike the first match and holdit upright as shown and note how long it takes for the flame to reach your fingers. Dispose of the burned match safely. Strike a second match and hold it in a horizontal position to see how this angle increases the speed of the flame. The third match angle downward and you’ll discover how rapidly it burns. This third position is the situation of steep slopes with the fuel pre-heating the vegetation or structures.]
Using a Match to Understand Fire Behavior You can use wood kitchen matches to get a better idea of how fire behaves on sloping ground. Strike the first match and hold it upright as shown and note how long it takes for the flame to reach your fingers. Dispose of the burned match safely. Strike a second match and hold it in a horizontal position to see how this angle increases the speed of the flame. The third match angle downward and you’ll discover how rapidly it burns. This third position is the situation of steep slopes with the fuel pre-heating the vegetation or structures.





[image: Conditions around this fire have caused a firestorm. The heavy black smoke and very tall convection column can exceed 10,000 feet in some cases.]
Conditions around this fire have caused a firestorm. The heavy black smoke and very tall convection column can exceed 10,000 feet in some cases.




[image: Miraculously, this home escaped damage from the fire that moved up the canyon. Slopes below homes on the left lacked dense vegetation, which clearly slowed the fire and saved them as well.]
Miraculously, this home escaped damage from the fire that moved up the canyon. Slopes below homes on the left lacked dense vegetation, which clearly slowed the fire and saved them as well.





FIRESCAPING TIP

Experienced firefighters believe that wind often influences fire behavior more than topography. In fire season, dry inland winds are the most serious fire drivers. They also contribute to dreaded firestorms. When reviewing the topography of your homesite or a future homesite, be sure to consider the direction of these winds during the dry fire season for a more accurate picture of vulnerability.

South-and west-facing slopes lend to be more fire prone than those looking north or east. This is because grasses turn brown earlier in the year on these exposures, which extends their fire season. Shrubs and trees also experience greater soil moisture evaporation and higher summer temperatures. Statistics prove that south-and west-facing slopes do experience a higher incidence of fire ignition and burn at greater intensities.



Hot air always travels upward. Fires originating at the base of a slope tend to move quickly upwards because heat is always rising, and on hills this is where unburned fuel is closest to the flames. The steeper the hill, the faster the fire travels. The rising heat actually preheats and dries out the foliage of plants so they ignite far more easily than when fire is moving down slope. If a home is located part way up the hill, it is practically impossible to defend in the blast furnace of rising heat and flame.

“Cliff-hanger” homes perched on the tops of slopes are usually built to take advantage of an unobstructed view. Sometimes portions of the building or attached decking actually jut out from the hill top. These homes are vulnerable in two ways. First, the sheer drop on one or more sides of the building limits access for firefighters. Second, the house sits directly in the path of the flames, and as the fire moves up the slope the rising heat will literally cook the building while bathing it in a rain of embers well before the fire contacts the flammable materials.

These guidelines for fire behavior were fairly predictable in the past until the really big burns of today. Western firefighters have encountered awesome phenomenon fueled by excessively dense timber, a large percentage of standing dead trees, and a thick layer of tinderdry litter on the forest floor. Under such conditions the fire quickly develops its own “weather” that defies topography and becomes unpredictable. It is under these conditions that firefighters are trapped and homeowners have little chance of saving their dwellings. However, if the forest around your community is well managed by thinning and prescribed fire, the chances of such conditions decrease dramatically.



[image: Structure Positions on Slopes Most homes on steep terrain fit into one of these three scenarios. Upper left: This dangerous, cut-and-fill lot is highly vulnerable, as there is likely to be fuel both above and below the building. There is very little room around the building for defense, and heat radiating off the back slope through windows of the house will ignite interior fuels. Lower left: A house perched on the edge of a hill is pre-heated by the time intense flames reach the top of the slope. There is no space on the slope side of the house for firefighters or their equipment. Right: This house still enjoys a hilltop view but is set back from the top of the slope. This pulls the building out of the direct path of rising heat and flame and provides plenty of room for firefighters to defend the site.]
Structure Positions on Slopes

Most homes on steep terrain fit into one of these three scenarios. Upper left: This dangerous, cut-and-fill lot is highly vulnerable, as there is likely to be fuel both above and below the building. There is very little room around the building for defense, and heat radiating off the back slope through windows of the house will ignite interior fuels. Lower left: A house perched on the edge of a hill is pre-heated by the time intense flames reach the top of the slope. There is no space on the slope side of the house for firefighters or their equipment. Right: This house still enjoys a hilltop view but is set back from the top of the slope. This pulls the building out of the direct path of rising heat and flame and provides plenty of room for firefighters to defend the site.



One of the best examples of how you can overcome poor topography with good fire-safe building and landscaping appeared after the Laguna Beach fire in 1993. A single house built in a vulnerable position was left literally unscathed while all the surrounding homes were burned to the ground. It sat perched on the edge of a very steep slope but the owner, both architect and engineer, designed the house with all known fire-resistant qualities. He also planted a fire-resistant green belt around the house. His efforts were so successful that the house has become a landmark, proving the theories of fire-conscious materials and design can sometimes overcome less defensive topography.

A house located on top of the hill but set well back from the edge of a slope is in a better position, but only if it is separated from surrounding vegetation by open space. This breaks the continuity of the fire and creates defensible space, although defense against an intense burn may be virtually hopeless as temperatures and wind reach incredible levels. Fire lines are often drawn on the tops of these ridges to stop flames as they lose momentum before descending the other side of the hill.


[image: The number of standing dead trees in this ruin suggests there was once a beautiful, tree-covered homesite. This home had many liabilities: steep terrain for limited access, mid-slope location with fuel both above and below house, and abundance of available conifer fuels.]
The number of standing dead trees in this ruin suggests there was once a beautiful, tree-covered homesite. This home had many liabilities: steep terrain for limited access, mid-slope location with fuel both above and below house, and abundance of available conifer fuels.



Many of our most devastating fires have originated in canyons such as Tanner Gulch in Oregon, Laguna Canyon in California, and Sheep Creek in Idaho. These canyons are narrow, with steep high walls. This arrangement acts much like a chimney, drafting the flames up one or both walls at the same time. In wider canyons the fire may travel up one side, then jump across to the other side when embers are driven by the wind. A canyon with both walls blazing becomes incredibly hot, with intensity much greater than in any other fire situation.




AMERICA’S MOST FIRE-PRONE ECOSYSTEMS


[image: There is much to be learned from the 1993 disaster in Laguna Beach, California. This town, much like those along the Oregon and Washington coast, had only two escape routes, Coast Highway and Laguna Canyon. The fire started in this canyon, developed speed and intensity in this narrow area, and completely blocked evacuation. This forced all traffic to use Coast Highway, which had only one lane in each direction. Fire victims tell of gridlock that prevented escape as flames raged all around them. In many communities such as Malibu, set against steep mountains, major rivers, or other obstructing geographic features, access maybe limited to just a few thoroughfares, which must be shared with firefighting trucks and equipment. When traffic jams or gridlock occurs, firefighters cannot reach the fire and residents going the opposite direction cannot escape it. The straw bale rows are designed to catch silt running off these newly burned cliffs to prevent mudslides from inundating the road.]
There is much to be learned from the 1993 disaster in Laguna Beach, California. This town, much like those along the Oregon and Washington coast, had only two escape routes, Coast Highway and Laguna Canyon. The fire started in this canyon, developed speed and intensity in this narrow area, and completely blocked evacuation. This forced all traffic to use Coast Highway, which had only one lane in each direction. Fire victims tell of gridlock that prevented escape as flames raged all around them. In many communities such as Malibu, set against steep mountains, major rivers, or other obstructing geographic features, access may be limited to just a few thoroughfares, which must be shared with firefighting trucks and equipment. When traffic jams or gridlock occurs, firefighters cannot reach the fire and residents going the opposite direction cannot escape it. The straw bale rows are designed to catch silt running off these newly burned cliffs to prevent mudslides from inundating the road.



Fire-prone ecosystems contain large amounts of fuel to feed a wildfire and are typically located in rolling hills or steep mountainous terrain. The greater amount of fuel provided by plants in the ecosystem, the hotter and more aggressive the fire. Most urban-wildland or rural homesites fall into one of the following defined vegetation types, but in nature there are transition areas where two or more of these blend together. Therefore you must thoroughly understand the type of vegetation surrounding your home because this influences the way you view fire and what must be done reduce the threat.


PRAIRIE GRASSLAND

Grasslands take many forms across our continent, from the sawgrass of the southeastern lowlands to the sod prairie of the Midwest, or the seasonal meadows of the mountains. In the West, grasslands may be entirely open or dotted with oaks, cottonwood, pine, and other native trees. In general, grassland ecosystems are renewed by fire. It burns off the useless chaff to allow sunlight and nutrients to new shoots. Grasslands are typically range pasture for livestock and most are comprised of exotic grasses and broadleaf weeds that have displaced the natives.


[image: Homes and farms are common sights in prairie grasslands. This example shows that grasslands may be surrounded by very dry hill country, and by late summer these meadows will be tinder dry. Where there is no livestock to graze this grassland, it can grow very tall and accumulate the dry chaff from many years running.]
Homes and farms are common sights in prairie grasslands. This example shows that grasslands may be surrounded by very dry hill country, and by late summer these meadows will be tinder dry. Where there is no livestock to graze this grassland, it can grow very tall and accumulate the dry chaff from many years running.



A fire in grasslands moves so rapidly it can be difficult for firefighters to keep up with the flames. Fast-moving fires tend to burn at lower temperatures and the soil cools more quickly after the flames pass. Fires-caping in grasslands is much easier than other plant communities because the uncultivated areas may be either grazed, mowed, or cultivated, all of which practically eliminate fuel availability. However, grass completely renews itself each year, which means management of this fuel must be done faithfully after each spring growth spurt.

On flat ground, grassland fire has less potential to dry the ornamental plants in green belts because flames in grass tend to be shorter in stature and burn for a limited time. Grass fires in hill country are more dangerous to residences in canyons where temperatures rise quickly, or those perched on the edges of ridge tops receiving the brunt of rising heat and embers. Due to the diversity of terrain coupled with the tendency for spotted brushy growth, grassland fires can be fast moving and sometimes unpredictable.




SAGEBRUSH-GRASS

Throughout much of the inland west, many variations of sagebrush plant communities develop in areas of poor soil, on lower mountain slopes, or where grassland has been degraded allowing brush to intermix with sparse grass. Original pure sagebrush areas were limited by fire because the shrubs could not tolerate the annual burning so beneficial to grass. As the West was settled, prairie fires were suppressed, and livestock grazing became widespread. This combined to weaken the pure stands of grasses enough for the sagebrush to gain a foothold and begin a gradual invasion. This is a prime example of how a transition between two recognized vegetation types has created a new classification all its own. Over the last century grasslands throughout the West have been degraded by sage into the new class called sagebrush-grass.

Fires in sagebrush-grass areas burn as fast as grass fires, over six miles per hour in some cases. They also burn far hotter due to the woody stems, twigs, and sage oils, making them difficult to control. These fires also produce sizeable embers that can be wind borne to start spot fires beyond the main fire line. Homesites in many rural western subdivisions



[image: This example shows some of the smaller species of sagebrush found throughout the West. The amount of grass present will vary according to climate and soils. Sagebrush is not fire resistant and cannot resprout once burned. This is why sagebrush was limited to areas outside the grasslands, which burned almost every year. Today with the suppression of fire, it is not uncommon to find a greater abundance of sagebrush invading grasslands than ever before.]
This example shows some of the smaller species of sagebrush found throughout the West. The amount of grass present will vary according to climate and soils. Sagebrush is not fire resistant and cannot resprout once burned. This is why sagebrush was limited to areas outside the grasslands, which burned almost every year. Today with the suppression of fire, it is not uncommon to find a greater abundance of sagebrush invading grasslands than ever before.




[image: Fire is an important element in ponderosa pine forests and this example shows what happened after a fire burned off the dense vegetation. The following spring the hillside bloomed in Lillium humboldtii, a native tiger lily that is all but vanished from the west slope. This proves lack of fire is leading to their extinction due to unchecked brush cover and shade.]
Fire is an important element in ponderosa pine forests and this example shows what happened after a fire burned off the dense vegetation. The following spring the hillside bloomed in Lillium humboldtii, a native tiger lily that is all but vanished from the west slope. This proves lack of fire is leading to their extinction due to unchecked brush cover and shade.



surrounded with sagebrush-grass plant communities are at greater risk than those on grassland alone. In addition, there is less opportunity to use livestock to graze away the fire danger as they do not browse on the pungent sage.




PONDEROSA PINE FOREST

The majestic ponderosa pine blankets millions of acres from the Dakotas to Arizona, California’s Sierra Nevada to Colorado. Ponderosa pine stands encountered by the early explorers were described as open and parklike. This was due to the frequent ground fires that were started by lightning or Native Americans, who burned for a variety of reasons. Large landscape fires burned irregularly in a patchwork pattern called “mosaic” every two to twenty-five years. This fire decreased the number of plants competing with ponderosas for the limited water and nutrients in their arid natural habitat.

Much of today’s ponderosa pine wildland has lost its open appearance and is now choked with shrubs, seedlings, and saplings to make parts of the forest impenetrable. This is primarily a result of fire suppression, which allowed most of the new seedlings to sprout and mature. This overcrowding was also due to some nineteenth-century logging that allowed less drought-tolerant firs to replace what was once pure ponderosa pine stands. The firs are susceptible to drought and become stressed allowing various pests and diseases to invade the trees. Similar cases are occurring throughout the West with altered forests struggling to survive and losing the battle. Badly damaged by pests, what remains of the forest is highly vulnerable to fire.

Crowded ponderosa pine stands, or mixtures of pine and fir today represent some of our most volatile forest ecosystems, and in recent years fires there have defied control. One 600-year-old ponderosa pine in the Boise National Forest managed to escape fire for six centuries, but burned to death in the 1992 Foothills Fire. This illustrates how our altered forests overwhelm natural fire resistance in ponderosa pine and other mature trees. No longer are the fires similar to those set by the Indians, they are today deadly, fast moving, incredibly hot, and unpredictable.





MIXED FIR

Mixed firs which include Douglas fir, grand fir, cedar, and other conifers are typically found in higher elevations of mountain ranges of the West or along the Pacific Coast where summer temperatures are cooler. Fires in these ecosystems burned anywhere from twenty-to as much as 150-year intervals. With such a long time span between burns, these forests can become naturally crowded and fires range from light ground fires to huge stand-replacing wildfires.

Despite this fire history, homes here are not as vulnerable to wildfire. This is in part because development tends to cluster in low foothill areas where topography is more gentle. However, when drought and extreme weather do generate a fire, homes nestled in deep forest, canyons, and inaccessible sites are almost indefensible.


[image: This forest is typical of those where firs have invaded areas outside their normal range due to the absence of fire. Many people are moving in to these picturesque ecosystems and have no idea of the fuel accumulations.]
This forest is typical of those where firs have invaded areas outside their normal range due to the absence of fire. Many people are moving in to these picturesque ecosystems and have no idea of the fuel accumulations.
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