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Mammoth Lakes, California, in fall.













Preface



Fire restores.


kjerkius gennius, 36 bc





my earliest childhood memory is of a house burning around me. That day was an odd juxtaposition of personal and historical events. On my mother’s birthday, November 21, 1963, President John F. Kennedy visited San Antonio, Texas. Joyce Winkler, who took care of the kids while my parents were at work, took my older sister, who was in kindergarten, to see him. The next day, Kennedy was assassinated in Dallas, and my little brother started a fire in our house. He and I were playing in the garage with toy vehicles, and the most coveted was a green policeman riding a motorcycle. My brother set it down and I grabbed it. When I wouldn’t give it back, he decided to climb up on our dad’s real motorcycle. I, sassafras that I was, told him to get down or I would tell. As he was climbing down, the motorcycle fell over, spilling gasoline out of the tank and onto his clothes. Joyce came out and took him inside to change him. I continued playing until the gasoline on the garage floor made it to the hot water heater.


The gas water heater exploded into flames. I shot up, then froze, afraid to move as the flames reached the ceiling. It was so very hot. There was a stack of cardboard boxes near the garage door, and I stiffly inched behind them to get away from the heat. But my three-year-old self thought, “Boxes can burn,” so I moved back out from behind them.


I didn’t remember how I got out of the burning garage. I knew I was not strong enough to open the garage door myself and assumed that firemen broke down the door and rescued me.


More than fifty years later I tracked down Joyce and asked her about that day. She had raced around the outside of the house, handed my brother to the neighbor next door, then run into the back of the garage where the water heater was, through the flames, to save me. I would not have survived long enough for the firemen to arrive. My sister told me later that I had blisters on my face, legs, and hands. It took months before I would go to sleep without begging for the lights to be left on so I could “see” my way out in case there was a fire.


As an adult living in fire country, I still have a visceral reaction (goose bumps, nausea) to fires that burn houses. Yet I have a healthy respect for the good that fire does in the environment. As a volunteer with the Forest Service I have strung fire with a drip torch for prescribed burns, and I rejoice in the riot of wildflowers and wildlife that follows fire. We all can learn to appreciate the good that wildland fire does, and support the native plants and animals that surround us while we live in fire landscapes with our homes and communities intact.


—Adrienne


i grew up in the montane forests of the Sierra Nevada, my town surrounded by national parks and national forests. Throughout my childhood I would visit the local fire stations and listen through the spiel I think every kid remembers . . . fires are dangerous and destructive, don’t play with fire, and stop-drop-and-roll. That was the extent of my education on fire until in 2013 my fiancé (now husband) started a job contracting with cal fire and the Forest Service doing rapid assessment fire mapping. He started going to fire camps to map fires, and I began noticing how many fires there were every year in California, since it was a big part of our daily conversations. As time went on, it seemed like he was gone longer, and the fires he was working at were getting a lot more news coverage than ever before. Every year seemed worse than the last.
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My curiosity was sparked (pun intended) and I began asking a lot of questions. Have these types of fire events been going on the whole time I’ve lived in California and I’ve never noticed? Or are fire events worse now than they ever have been? Why was I never educated more about this as a kid or adult? Why is nobody creating a fire curriculum to educate the masses? This was also the time I started reading books to get an understanding of fire science, fire ecology, and the history of fire and fire policy. I learned that not all fires are dangerous and destructive—in fact, many of the species, habitats, and ecosystems that are present where fire is common benefit from fire. Some species even require fire as a part of their life cycle!


This paradigm shift I had about fire really got me thinking about all the people affected by fires and how no formal curriculum exists to educate the public (at any age). It just so happened around this time (2018) that I got the opportunity to update a biology course at Butte College called Current Issues in Biology and have it be fire focused. A few months later, fire affected my family. On November 8, 2018, the day the Camp Fire started, my family evacuated our home in Magalia, just north of Paradise. We were very lucky that our home didn’t burn down although the fire fully encircled it and was inches from it in a few spots, but half of our neighbors weren’t so lucky. My family members, like so many, were just thankful to still have each other and mourned for those who lost everything. We didn’t return to our home for three months. After this, I was more motivated than ever before to get my fire-focused course ready for the following school year to empower and educate college students and help mend their fire paradigms. A few years later the opportunity to write this book came along, and it became my next passion project.


—Rachel
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You can decrease your fire risk while also providing habitat for the wild creatures you share your landscape with. Cleveland sage (Salvia clevelandii) is fire resilient and friendly to pollinators.






Introduction





Becoming Fire Resilient While Supporting Habitat


this guide is intended for anyone living in the wildfire-prone areas of California, Oregon, and Washington. Fire season is getting longer, wildfires are becoming larger in many parts of our region, and extreme fire events are becoming more frequent due to warming and drying conditions. At the same time, more people are choosing to live adjacent to fire-prone wildlands. The result is not only that more structures are burning in human-built communities but also that the integrity of natural communities is at risk from our activities.


We can coexist with fire by learning more about the wildlands where we live and how to support fire-resilient landscapes. Fires do not have to be viewed as tragedies. Larger wildfires are not, per se, bad for landscapes when structures are not in harm’s way (although excessive smoke is clearly a public health concern). When we understand that fire is an inevitable process, like rain, we can move away from describing all wildfires as “devastating” and work together to manage them.


Living in fire-prone landscapes should not mean that you must scrape away all vegetation within hundreds of feet of structures. Landscaping in fire country, or firescaping, is more nuanced than that. The right firescaping strategies for your home will depend on your habitat—the kind of biotic community you live in. This book provides detailed suggestions for habitat-supportive firescaping specific to the varied landscapes of West Coast states, which encompass some of the most diverse and extreme habitats in North America.


Our sincerest hope is that this book will empower you to ameliorate not only your own fire risk but also the impact of fire risk management on surrounding wildlands.



Wildfire Realities


Here in the West, we have altered landscapes in the past few hundred years in ways that have made habitats drier and less resilient to drought. For example, the Central and San Joaquin Valleys of California once contained vast wetlands that probably extinguished most fires there. Today, water is channeled to municipalities and into one of the most productive agricultural regions in the world; less than 5 percent of the original wetland area remains. Extensive clear-cutting and soil degradation in temperate rainforests of the Pacific Northwest have reduced rainfall and fog. Smaller second-growth trees are more abundant and less resistant to drought and fire. Great Basin and desert grasslands/shrublands, once with plenty of bare soil between groups of plants, are now stitched together by nonnative annual grasses that are highly ignitable and speed the depletion of winter rainwater from soils. These and other alterations have made landscapes more likely to burn.
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Interface wui areas are where structures are built adjacent to wildland vegetation, like this neighborhood in Pacific Palisades, California.







[image: Image]


Intermix wui areas are where structures are dotted inside wildland vegetation, like this development in Waldo Canyon, Colorado.





Human-caused climate change is also setting us up for increased wildfire risk. Projections for climate change impacts in our western states include more rain and less snowpack, more frequent and extreme drought and flood events, and higher overall temperatures. With increased drying influenced by overall climate change, as well as the Pacific Decadal Oscillation (a shifting pattern of cold and warm water masses in the Pacific Ocean that affects the jet stream and thus weather across North America), fire season has become progressively longer and more costly in the West. Fires burn hotter when high temperatures combine with extremely low humidity.


In some regions, such as the North Coast, Sierra Nevada, and Klamath regions, fires have increased in size in the past few decades driven by increased climate variability. Hotter, dryer weather conditions reduce moisture available in both live and dead plant materials, while wetter years significantly increase ignitable fuels in grasslands and savannas.


Since 2000, an average of 7 million acres have burned each year across the United States, more than double the average acreage that burned annually in the 1990s. In 2020, wildfires burned 10.3 million acres in the US, and roughly 60 percent of those acres were in California (more than 4 million acres), Oregon (more than 1 million acres), and Washington (more than 700,000 acres). According to the California Department of Forestry and Fire Protection (cal fire), more than half of the twenty largest wildfires in California history occurred in 2020 and 2021.


In parallel with the changing nature and frequency of wildfire, the years between 1970 and 2014 saw a 60-percent increase in the number of houses in wildland areas of the western United States. This trend was widespread. Throughout the continental United States, roughly one out of three houses and one out of ten hectares (24.7 acres) are now in the wildland-urban interface (wui), as it is known. More than half of all US homes and other buildings are situated in designated disaster zones for wildfires, earthquakes, floods, hurricanes, and tornadoes, yet development is growing faster in these areas than elsewhere, and for wildfires this is largely through expansion into undeveloped areas in the wui.
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This rural house in the Laguna Mountains of eastern San Diego County, California, is situated on very dry, forested land.
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Many quickly growing urban centers are being developed directly next to wildlands, like El Cerrito in the Bay Area. Any structure can burn if it’s within the range of flying embers or firebrands, even if miles away from a wildfire front.





Increased development into the wui increases wildfire risk, for two main reasons. First, almost 85 percent of wildfires in the United States are started by people, so more people living in an area equals more wildfire starts. Second, houses are very effective at igniting other houses, so houses grouped together facilitate wildfire spread. Houses are, for the most part, made out of dead wood. Add to those facts the reality that climate change is increasing the frequency of extreme weather events—including heat waves, severe drought, and high winds—that make landscapes more flammable, and you have the tinderbox conditions that can make wildfires more pervasive and destructive.


Two types of wui areas, where development meets or intermingles with undeveloped wildlands, are most frequently associated with destructive wildfires. Interface wui areas are where housing is concentrated adjacent to wildlands. Intermix wui areas are where houses and wildland vegetation commingle. These two main types of wui community are associated with different risk factors. These risk factors need to be taken into account when you are developing a firescaping plan for your home.




The Plight of Insects and Birds


Available long-term data show major species and population declines in insects, including essential pollinators, in the past fifty years. Total insect biomass has trended significantly downward in multiple long-term studies, and the number of insect species now considered endangered has climbed dramatically. Globally, threats to insect biodiversity include climate-change-driven massive wildfires, increased storm intensities, more severe droughts, deforestation, insecticides, large-scale industrialized agriculture, introduced species, urbanization, pollution, nitrification, and disruption of species interactions by all these factors.


Birds depend on insects for food. Accompanying the decline of insects has been a shocking decline in bird abundance in the past fifty years. Both rare and common species—even species that thrive in human-disturbed environments—have suffered population losses. Bird numbers in the United States have declined across all habitats except wetlands by 29 percent, by roughly three billion birds, since 1970. Only a few types of birds have increased in number over that time, including waterfowl and raptors, due to increases in wetland migratory habitats and banning of the pesticide ddt.


Besides feeding birds, insects and spiders provide a range of goods and services, among them honey, silk, wax, dyes, food, waste processing, pollination, and pest control services. Insects and spiders also bring beauty and motion to the great outdoors. If you’d rather not think about spiders, imagine butterflies as dancing colors winking across the landscapes around you. Now try to wrap your head around the fact that butterfly numbers in the West, and not just monarch butterflies, have declined by roughly 1.6 percent per year over the past four decades.


How can we save insects from global declines? Experts urge us to convert lawns into diverse natural habitats, grow native plants, reduce or eliminate the use of pesticides and herbicides, limit the use of exterior nighttime lighting, and minimize runoff of soaps, de-icing salts, coal-tar driveway sealants, and other polycyclic aromatic hydrocarbons (pahs). Even frequent low mowing and leaf blowers kill insects, so minimizing or eliminating these practices also helps.





In California alone between 1985 and 2013, half of all buildings destroyed by wildfire were in interface wui areas, and 32 percent of the total were in intermix wui areas. So more than 80 percent of structures lost to wildfire were in the wui, and structures in interface wui areas were at higher risk despite having less wildland fuel than intermix wui areas. Structures nearer to established Firewise communities (those that participate in the Firewise usa program, a public education project of the National Fire Protection Association) were destroyed at significantly lower rates than structures farther away from Firewise communities.


Development that isn’t considered to be in the wui is either urban or rural. Urban built environments have no wildland areas nearby, and rural areas are defined as those with fewer than one house per 40+ acres. Even homes in urban and rural communities are not necessarily safe from wildfire risk.


Our Beloved Western Habitats and Species in Peril


People move into homes in the wui to be near wildlands and what they offer. Ironically, to reduce fire risks to housing, we make Swiss cheese of the wild landscapes we love. Residents are directed by fire management agencies, regulators, and insurance companies to clear all vegetation away from structures. Common recommendations include substantial clearing out to at least 100 feet from any structure.




“Defensible space” has been the battle cry for preventing property losses from wildfires. However, excessive clearing of vegetation around buildings can:
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Designed landscapes that ignore the needs of wildlife degrade wui habitats.





•  reduce wildlife habitat and native biodiversity;


•  increase erosion and energy use;


•  increase regional temperatures, deplete soil moisture, and eliminate natural windbreaks;


•  reduce aesthetic value, privacy, and property values; and


•  make structures more susceptible to ignition from blowing embers, called firebrands.


We need to make our homes and our wui communities more resistant and resilient to fire. But how do we do that without causing the deterioration of what made us want to move near wildlands in the first place? That’s the question central to this book. Answering it begins with understanding that we live in an era of declining biodiversity, and that the major culprits are habitat loss and degradation, invasive species, and climate change.


Habitat fragmentation, like what happens in the wui, is the leading threat. When we break up native plant habitats and communities, the remaining fragments tend to be degraded in quality.


The second biggest threat to native biodiversity is invasive species. Yet not all nonnative species are necessarily bad, and some native species can go rogue in altered landscapes. We’ll contrast plants that are good (noninvasive plants that provide pollinator food and shelter as well as wildlife habitat) with plants that are poor (nonnatives that provide little to no wildlife value), bad (invasive species that spread easily by seeds or other propagules), noxious (aggressive invasive species that spread on their own and change plant community composition), and fire enablers (species that increase fire risk).


Climate change is a third threat to biodiversity. It is driving changes in phenology (the timing of life cycle patterns) and in animal migrations, and will likely drive some extinctions unless we can help threatened species migrate to suitable habitats.


Documented declines in the abundance and diversity of life should inform us that we can no longer install landscapes without considering our outdoor neighbors or sense of place. Designed landscapes in the wui that ignore the needs of insects, birds, and other wildlife further degrade the habitats that we fragment with our developments. Many groomed yards with lush lawns and exotic shrubbery lack pollen, nectar, nesting, and sheltering resources for native wildlife, including insects. Pesticide use simply adds insult to injury. Our home landscapes should be more than just artful arrangements of exclusively nonnative plants that appeal to our exterior decorating sensibilities. By the same token, making our landscapes fire safe should include considering the impact of our choices on our native ecosystems.


The wui is modified by our built environment, but the gardening choices we make can produce very different habitat qualities. It is our ethical responsibility to do the least amount of ecological harm and ideally to create an oasis of support for pollinators, birds, and other wildlife around our homes. Fortunately, scientists continue to compile evidence that habitat restoration, pesticide reduction, expanding food and shelter for native biodiversity, and being able to predict where species might do better or worse with climate change could counteract our negative impacts in the wui.




Key Terms


A wildfire is a landscape fire started naturally or by humans, subject to suppression. Firescaping refers to landscaping in wildfire country.


Resilience is the ability to recover from or adjust easily to misfortune or change. This refers both to the ease with which nature can rebound from fire (which is simply an ecological disturbance) and to fostering fire-resistant community practices in the built environment.


The built environment consists of human-made surroundings that provide the setting for human activity, ranging in scale from buildings and parks or green spaces to neighborhoods and cities. The built environment can include supporting infrastructure, such as water supply or energy networks.


A wildland-urban interface (wui) is an area where structures and other human development meet undeveloped wildlands and their fuels. An interface wui is where developed areas have sparse or no wildland vegetation but are within close proximity of a large patch of wild land. An intermix wui is where houses and wildland vegetation directly intermingle.


Defensible space is an area where flammable material has been cleared, reduced, or replaced with less-flammable material as a barrier to approaching wildfires.


Biodiversity refers to the number of different species present in an area and the relative abundance of each of those species.


Traditional ecological knowledge (tek) is evolving knowledge acquired by indigenous and local peoples over hundreds or thousands of years through direct contact with the environment.





Putting Goals for Fire Readiness and Habitat Health Together


This book gathers resources not just on fire safety but also on the nuances of landscaping and gardening that can help you reside lightly with specific regard for wildland communities. Caring for our western landscapes should acknowledge a sense of place through respecting the native species that occur where we live. We can mitigate the negative impacts of development in the wui by manipulating defensible space to create habitats that are fire resistant while also providing oases for native biodiversity.


The incongruity of clearing all vegetation to create defensible space around structures and destroying wildland habitat in the process has led some agencies and groups to add criteria for “sustainable” practices in creating defensible spaces. One example is the safe (Sustainable and Fire Safe) Landscapes blog hosted by the University of California Agriculture and Natural Resources website (ucanr.edu/blogs/Safelandscapes/). However, what is considered sustainable is simply summarized as using plants that are drought tolerant and that support habitat for birds, butterflies, and other wildlife. Is that enough, or should sustainability in the wui include more?


We believe that sustainability in the wui requires a two-pronged approach. One focus for living in fire landscapes should be to minimize the potential for wildfires to ignite structures. Ideally, that means understanding fire behavior, knowing about wind patterns and fire regimes, building structures that are fire resistant and positioned effectively in the landscape, and maintaining defensible spaces. Hand in glove with that focus on structures should be a focus on creating gardens that are wildlife oases rather than dead zones that wildlife cannot use. The sure bet for supporting native wildlife is to plant species they evolved with—that is, native plants.


There are no one-size-fits-all guidelines for living in fire landscapes. However, the landscape you create around your home should satisfy three basic conditions:


•  It must be fire resilient.


•  It should minimize the negative impacts of habitat fragmentation.


•  It should minimize the introduction of invasive species.


Robin Wall Kimmerer, plant ecologist, member of the Potawatomi Nation, and proponent of traditional ecological knowledge (tek), wrote in her book Braiding Sweetgrass, “It was through her actions of reciprocity, the give and take with the land, that the original immigrant became indigenous. For all of us, becoming indigenous to a place means living as if your children’s future mattered, to take care of the land as if our lives, both material and spiritual, depended on it.” Kimmerer and others have given voice to the idea that all beings and lakes and mountains and rocks and soil are not just resources but also kin—kin who support us and each other. The utility of recognizing nature as kin—who give us gifts of beauty, of food, of shelter, of medicine, of music, of breath—is that we can reciprocate those gifts by taking care of where we live, by making room for the residents who evolved in that place. We can do this in each plan, planting, and maintenance action we take. This is how our presence in and near wildlands can bring more benefit than harm to our kin and maintain a sense of place.


This book reframes some of the widely available fire safety recommendations with an awareness of reciprocity. We begin by examining how habitats have become degraded by human presence and suggesting that an essential part of decreasing your vulnerability to wildfire is knowing and respecting your wildland biotic community. We then discuss how fire behaves and the importance of understanding how fire can move across landscapes, and we guide you in evaluating the prevailing conditions where you live. The next three chapters provide practical advice on home and landscape hardening. Beyond offering general guidelines, we incorporate the latest research to further inform decision making about fire resistance and wildland integrity. We then provide a directory of native landscaping plants to consider growing where you live in place of nonnative invaders. The final two chapters focus on what to do in the aftermath of a fire and look toward a future when our wui communities are as fire resilient as our wildlands.


We can reside in or near wildlands without destroying them. We can support the integrity of wild places while gardening. We can create gardens that bring us joy but also reduce the risks of damaging wildfires. May this book help show the way.
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Succulent gardens can be fire resistant as well as drought tolerant. A focus on native plants will further support native insects and other wildlife.
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Learning more about your local wild tapestry can help you make choices that increase your home’s fire resilience while reducing the impact of habitat fragmentation and invasive species.






Habitat





Your Biotic Community and Ecoregion


ah, the tapestry of nature. We love it so much that we want to live in it—that is, in the wildland-urban interface (wui). Roughly a third of homes in the continental United States are now in the wui, imposing heavy costs on native species and their habitats. Living in the wui, by definition, fragments habitat. When we punch holes in our beloved native wildland habitats for housing, we impact not just the species that live there but also the web of interactions between species. Jane Goodall said it like this: “Every time a little species vanishes, it may not seem important. But the thread is pulled from that tapestry and the picture gets weaker as more threads are pulled, until that tapestry, once so beautiful, is hanging in tatters.”


We also impact wildlands in the wui through the introduction of invasive or “weedy” species. This is especially critical to consider given that roughly half of the area stretching from southwestern Oregon to northern Baja California is considered one of only thirty-six biodiversity hot spots around the world. These are defined as places that have lost at least 70 percent of their original native vegetation but still contain at least 1,500 species of vascular plants that are native nowhere else. Biodiversity hotspots cover only 2.5 percent of Earth’s land surfaces but support nearly 60 percent of the world’s plant, bird, mammal, reptile, and amphibian species.


Human-caused habitat fragmentation tears holes in tapestries of wild land; invasive species stain and shred those tapestries. Together, our fragmentation of wildland habitats and the invasive species we introduce affect habitat quality, as well as fire susceptibility and resilience. As you think about how best to protect your home from wildfire, learning more about the wild tapestry around you will help you make choices that will reduce the impacts of both fragmentation and invasive species in the wui. Further, you will have a greater understanding of the fire regime(s) that maintain the biotic communities in your area, and what to expect when they burn.


Habitat Degradation in the WUI


Habitats are simply places where organisms live. Habitats around the wui are being increasingly degraded by human activities.
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Habitat fragmentation has two powerful effects: populations become smaller and “edgier,” and populations become more isolated.





Habitat fragmentation creates islands of habitat within a background matrix that may hinder organisms from living and/or moving across a landscape. Habitat fragmentation also affects the quality of habitat remaining, in two important ways.


First, as habitat patches become smaller, they become “edgier,” with more area adjacent to habitat edges. Think of it this way: a string long enough to go around several small patches is longer than a string encircling a single habitat of the same area. As habitat patches become smaller, they tend not to support viable populations of species that require habitat away from edges—that is, interior habitat.


Second, the greater the distances between remaining habitat patches, the more difficult it is for organisms to move between them (especially if the background matrix is inhospitable, like concrete), and the more isolated populations become. Small patches may even allow some interior species to live temporarily but have insufficient habitat quality for successful reproduction. These “population sinks” continually receive migrant individuals who may reproduce, but the habitat patch is too small or degraded to provide sufficient resources for them to persist there.


Research indicates that human-caused habitat fragmentation not only reduces biodiversity but also impairs ecosystem functions, by decreasing biomass (and carbon storage) and altering nutrient cycles, particularly nitrogen retention, among other things. Habitat fragmentation is likely to worsen impacts due to climate change, invasive species, and pollution from the lighting we use, the noises we make, and the chemicals we release into the environment. Layered on top of that, fragmented habitats with reduced biodiversity have fewer sources of plants and animals for habitat recovery after wildfires.


Invasive species


Essentially, habitat fragmentation—when habitat patches decrease in size, are composed of more edges, and are increasingly isolated—can drive turnover to different species assemblages, including invasive species. All else being equal, some species are highly sensitive to habitat fragmentation and others less so. Most invasive species have an easier time gaining a foothold in fragmented landscapes than in intact wild landscapes. Invaders may already be naturalized in the surrounding wildlands, or brought into the wui by the people who settle there. Sadly, very few invasive species are restricted in commerce, and invasive species are still commonly sold in nurseries and online.


Although we can make good estimates, no one really knows how much native vegetation should be retained to maintain healthy support for any given wild ecosystem. We don’t even really know how much native habitat exists in developed wui areas on average, although that could be easier to figure out in a specific ecoregion or biotic community. Identifying the threshold at which invasive species cause significant harm to an area is also poorly understood. No research can establish at what point human-modified landscapes no longer support viable communities of native flora and fauna, because viability varies with species. And climate change shifts all the variables into moving targets.


What we do know is that invasive species should be avoided and aggressively removed, even if fire resistant. Invasive nonnative plants can spread into wildland ecosystems and displace native species, hybridize with native species, alter biological communities, and/or alter ecosystem processes (including fire regimes). Not only do invasive species negatively affect habitats (including backyard habitats), but many weedy species, particularly nonnative annual grasses, mustards, and thistles, also happen to be fire enablers. They can grow in difficult conditions, increase fuel loads (both live and dead), and make fuels more continuous.


Many invasive plant species are flashy (they catch fire easily), and invasive species fill in gaps between plants horizontally and vertically (they are ladder fuels). Illustrious invaders in this regard include nonnative annual grasses like cheatgrass (Bromus tectorum), broom shrubs (Cytisus multiflorus, Cytisus scoparius, and Spartium junceum), and in riparian systems, giant reed (Arundo donax) and tamarisk (Tamarix species). Invasive species such as yellow starthistle (Centaurea solstitialis) can also deplete soil moisture early in the growing season, leaving more dead and stressed fuels.
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English ivy, an invasive species, is commonly sold in nurseries.







[image: Image]


Scotch broom (Cytisus scoparius) has invaded much of the West and is among the most flammable plants in our landscapes. It forms dense stands up to 6 feet tall or more that burn dead or alive and can transfer fire into the tree canopy.







How to
Recognize Invasive Species in Your Area


California, Oregon, and Washington all have councils that provide extensive information on invasive species. Consult these resources for the latest information about invasive species and how to avoid/control them:


•  In California, the California Invasive Plant Council (Cal-ipc) is the most comprehensive source and provides a downloadable list of plants to avoid in landscaping, at www.cal-ipc.org.


•  The Oregon Invasive Species Council (oisc) maintains its Invasive Species Digital Information Hub at www.oregoninvasivespeciescouncil.org/infohub, where you can click on a button to find out about species of all kinds, not just plants, to look out for in Oregon.


•  The Washington Invasive Species Council (wisc) maintains separate lists of noxious animals, insects, weeds, and diseases at invasivespecies.wa.gov/. The Washington State Noxious Weed Control Board provides downloadable noxious weed lists at www.nwcb.wa.gov/printable-noxious-weed-list.


Not all invasive plants are well documented; monitor any species that you observe spreading too quickly for comfort. If you see a plant you can’t identify, try taking a photo and uploading it to the free iNaturalist app (iNaturalist.org) for identification.





Habitat quality and wildfire risk


Habitat fragmentation affects habitat quality. Habitat quality in turn affects how fires can move through landscapes. For example, many invasive annual grasses have been found to increase fire occurrence and frequency relative to similar areas without those invaders.


Historical accounts of pre-European settlement are scarce, but forests, woodlands, shrublands, grasslands, and deserts of our area have changed drastically over the past 450 years. Multiple lines of evidence give us a rough idea of precolonial vegetation. Native Americans managed different habitats to varying degrees for food, tools, medicines, and shelter. The earliest written descriptions were mostly recorded after the decimation of Indigenous peoples due to introduced diseases and ethnically motivated violence. Transitions to colonial farming and ranching techniques had impacts that extend to today, such as overgrazing in landscapes prone to periodic drought. Mining also deeply scarred many mountain and riparian habitats. Even mill ponds changed the hydrology and vegetation of riparian habitats during European settlement.


A trained botanist or naturalist can read landscape quality and interpret some of its history simply by looking for telltale signs of past disturbances. Common indicators used in such an assessment are overgrazing, soil compaction, mining, surface erosion, groundwater depletion, excessive nutrient inputs, soil salinization due to irrigation, development, extent of invasive species, wildlife habitat, vegetation structure, biodiversity, and fire scars.
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A wildfire fueled by nonnative annual grasses burns a California hillside.





Here are some common ways in which disturbances to water, land, and vegetation can affect both habitat quality and wildfire risk:


•  Draining or ditching land changes the available soil moisture and the water storage capacity of the land. For example, wetland meadows that have been drained or ditched lose both wetland species and soil organic matter. The result is that the land is drier and more vulnerable to wildfires.


•  Impounding water behind dams or weirs changes soil moisture and sedimentation patterns. Onstream reservoirs result in the land being wetter immediately surrounding the reservoir but drier downstream.


•  Deep ripping or plowing of land, along with laser leveling, results in the loss of isolated wetlands, vernal pools, and perched water tables (stores of water trapped above an impermeable layer of soil). As a consequence, the land is drier and more vulnerable to wildfires.


•  Significant and prolonged groundwater depletion in the root zone of plants, including trees, increases drought-related mortality and stresses the plants, as is happening in the Sierra Nevada and Cascade foothills. The result is drier fuels that are more vulnerable to wildfire.


•  Erosion and compaction of the soil surface changes the properties of soil and results in biodiversity losses. This effect can be seen in foothill and mountain areas that have been subjected to mining in the past. In these areas, plants are slower to take up nutrients and water, so they become weaker. The amount of dead biomass on the ground increases, making more fuel available to wildfires.


•  Changes to the vegetation structure, sometimes as a result of fire suppression in forests, leads to a loss of native biodiversity and an increase in live and dead biomass and ladder fuels.


•  Invasion by nonnative species such as cheatgrass leads to a loss of native biodiversity and an increase in live and dead biomass and fuels that are more easily ignited.


•  Removal of native species, as in chaparral habitats that are burned too frequently, leads to a loss of native biodiversity and an increase in nonnative annual grasses and fuels that are more easily ignited.


When we understand the harm human development is doing to the wui, we can find ways to support habitat health while also increasing wildfire resistance. For example, one way to reduce the impacts of fragmentation in the wui is to provide corridors of native habitat, and more native plants in the intervening spaces. In other words, we can reduce our negative impacts on the wild environment by making our homesteads more like the wild biotic communities where we live. That gives us good reason to find out as much as we can about our habitat.




Key Terms


Habitat fragmentation is the breaking apart of continuous habitat into distinct pieces.


Habitat degradation refers to the results of a set of processes—natural (for example, drought, heat, cold, climate change) and human (such as forestry, agriculture, and urbanization)—that reduce habitat quality.


Edge effect refers to changes in population or community structure that occur at the boundary of two or more habitats; areas with small habitat fragments exhibit especially pronounced edge effects that may extend throughout the range. Interior species richness tends to decline in small patches because of the larger amount of edge habitat, leading to higher probabilities of local extinction.


Species richness is the number of different species in an ecological community, landscape, or region; simply a count of species, not considering the abundance of each species. Species evenness refers to the relative abundance of all species within a community, landscape, or region.


Interior habitat is living space beyond the influence of both microclimatic and biotic edge effects, which therefore manages to sustain the viability of the plant and animal communities that depend on its generally stable environmental conditions.






Habitats, Biomes, Ecoregions, and Biotic Communities


The broadest class of habitat is the biome. The western United States encompasses these distinct biome types:


•  Forest biomes have lots of trees and are found in the mountains and along the northwestern coast.


•  Woodlands have fewer trees, with grasses and herbs underneath, and are common in the foothills of California.


•  Grasslands, shrublands, and savannas (sparsely treed woodlands) are common in the great valleys of California and in eastern Oregon and Washington.


•  Deserts and very dry shrublands extend from inland southern California through large areas of eastern Oregon and Washington.


Yet, if you have ever driven through different regions of the West, you know that each of these broad biome classifications has a lot of variation. Temperature and precipitation patterns—as well as elevation, topography, and soils—dictate the kinds of habitats possible in a particular place.
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Even within the same biome, vegetation can show a lot of variation. Mammoth Lakes, California, is in a forest biome that also supports sagebrush.





Before European settlement, native plants evolved in the absence of nonnative species and some disturbances that are common today. Plants formed recognizable communities. Each species might be widespread in several habitats, or narrowly restricted to very specific ones.


Today communities of plants can be distinguished both by their adaptations to their environment (abiotic, nonliving factors that define habitats) and by other species in the environment (biotic entities). Ecologists have long debated the merits of categorizing different communities mostly in terms of abiotic factors and generalized plant communities (“ecoregions”) versus the primary plant species (“biotic communities”) of an area. It turns out that both visions can be extremely useful.


Ecoregions


Ecoregions are areas where ecosystems are generally similar, defined by geography and the amount of solar radiation and moisture they receive. Ecoregions defined primarily by climate, physical geography, water, soils, air, and potential natural communities have been identified by the US Environmental Protection Agency (epa) across the United States, as a framework for researching, managing, and monitoring ecosystems and their components. The epa has identified ecoregions at several different levels, ranging from general to more detailed. Level iii mapping subdivides the United States into 104 ecoregions, including 19 within the West Coast states. Level IV mapping further subdivides Level iii ecoregions. Level IV mapping is still under way in many states but has been completed in California, Oregon, and Washington.


The epa’s description of your ecoregion can give you a good idea of the terrain, climate, soils, dominant vegetation historically, and common land uses today where you live. What you don’t get is information about specific plant communities or their specific fire regimes.




How to
Identify Your Ecoregion


You can find the epa’s Level iii and Level IV ecoregion maps for your state at www.epa.gov/eco-research/level-iii-and-iv-ecoregions-state.


The Jepson Flora Project has identified ten different ecoregions in California that you can view at ucjeps.berkeley.edu/eflora/geography.html.





Biotic communities


Biotic communities are groups of living organisms, including plants and animals, that inhabit the same region and are interdependent. Biotic communities can change over time, and they can pop up in different places. The convenience of recognizing biotic communities generally is that, like families, you can predict certain behaviors of those communities. Discrete plant communities can be recognized based on dominant members and their common associates. That is the foundational logic behind the US National Vegetation Classification, a system of classification that provides a common language for managing and conserving plant communities.




How to
Learn About the Plant Communities Where You Live


These helpful resources can tell you more about the plant communities where you live:


•  The California Native Plant Society maintains the electronic version of A Manual of California Vegetation at vegetation.cnps.org/, where you can search by common or scientific name of species that are the most abundant. The electronic edition is updated regularly as more data are collected and analyzed.


•  In Oregon, the Classification of Native Vegetation is maintained online by the Oregon Biodiversity Information Center of the Institute for Natural Resources at Oregon State University (see inr.oregonstate.edu/biblio/classification-native-vegetation-oregon-2019 to download the pdf). Rather than alliances, the Oregon manual lists each association, then identifies in which of eight primary ecoregions (Coast Range, Willamette Valley, Klamath Mountains, West Cascades, East Cascades, Columbia Basin, Blue Mountains, and Northern Basin and Range) each association occurs.


•  In Washington, the Washington Natural Heritage Program (wnhp) also distinguishes between coarse-scale vegetation classification (ecological systems) and fine-scale classification (associations). The Natural Heritage Program published the Ecological Systems of Washington State, available at www.dnr.wa.gov/publications/amp_nh_ecosystems_guide.pdf.


Consult these resources to find out about rare species:


•  The California Native Plant Society maintains an Inventory of Rare and Endangered Plants of California, downloadable at rareplants.cnps.org.


•  The Oregon Biodiversity Information Center maintains lists of rare, threatened, and endangered organisms in Oregon, available online at inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications.


•  The Washington State Department of Natural Resources maintains lists of rare, threatened, and endangered species online as well, at www.dnr.wa.gov/nhplists.
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The Joshua tree, a characteristic plant of the Mojave Desert, gives its name to Joshua Tree National Park in California and to just one of the plant alliances found there.







Key Terms


An ecoregion is a major ecosystem defined by distinctive geography and receiving uniform solar radiation and moisture.


A biotic community is a group of living organisms, including plants and animals, that inhabit the same region and are interdependent.


A plant community is an assemblage of plants that co-exist in a similar environment.


The US National Vegetation Classification is a hierarchical system designed to classify existing vegetation on the basis of both outward appearance and geographic occurrence.


A plant alliance is a group of plants that reflects regional climate, soils, water sources, nutrients, and disturbance regimes. A plant association is a subgroup of a plant alliance.


Dominant species are the most common in terms of biomass, density, height, and/or coverage. Characteristic species are distinctive representatives of vegetation in a locale or region.





In this classification system, plant communities are grouped into alliances based on typical species; associations, additional species commonly found in the company of particular alliances, are also detailed. Alliances are named for typical species that are either dominant, co-dominant, or characteristic. Dominant species are the most abundant, covering greater than 50 percent of the area, and co-dominant plants cover roughly 30 percent to 60 percent. Characteristic plants may not reach 50 percent cover but are distinctive to an area, such as the iconic Joshua trees (Yucca brevifolia) of the Mojave Desert.


Classifying plant communities in this way allows scientists to


•  recognize and preserve rare communities,


•  better predict where to find rare or troublesome species,


•  intuit some environmental parameters,


•  identify localized biodiversity hot spots,


•  monitor the effects of disturbances on community dynamics, and


•  associate fire regimes with particular biotic communities.


Each West Coast state maintains online resources detailing how biotic communities are categorized and how you can find what type(s) you live with. Classification consistent with the National Vegetation Classification can tell you about topography, elevation, soils, how common or rare your community is, where else it occurs, and fire characteristics.


As we develop the wui, we need to be particularly aware of rare species to preserve overall biodiversity where we live. If you happen to be living in a rare biotic community, you may want to take greater care to not disturb any more than you have to for fire safety.




Understanding
Your Wildfire Risk


Here are some aids to assessing the risk of wildfire where you live:


•  The Understand Risk web page on the Wildfire Risk to Communities website (wildfirerisk.org/understand-risk/) has an interactive data viewer to help you understand your community’s wildfire likelihood.


•  The Wildfire web page on fema’s National Risk Index website (hazards.fema.gov/nri/wildfire) maps wildfire risk and rates communities on relative risk of wildfire losses.


•  Risk Factor is a tool provided by the nonprofit First Street Foundation to help homeowners determine their flood and wildfire risk. Just go to riskfactor.com and enter your address.







Key Terms


A fire regime is the characteristic pattern of fires that naturally occur in a particular ecosystem. This pattern includes seasonality, fire-return interval, size, spatial complexity, intensity, and severity.


The fire return interval is the average length of time between fires in a particular area.


Fire suppression is extinguishing, controlling, or in some cases entirely preventing fires from spreading or occurring.


Prescribed fire or a prescribed burn is fire ignited under predetermined conditions to meet management objectives.


Chaparral is a shrubland plant community found mostly in California and southern Oregon composed of plants that tolerate hot, dry summers. With a fire return interval of between thirty and more than a hundred years, chaparral habitats can become dense, tangled thickets of woody shrubs.


A stand-replacement fire is a high-severity fire that kills most of the aboveground portions of shrubs and trees, so that the stand must be replaced by plants that can resprout from roots or establish from seeds.





Your Region’s Fire Regime


A fire regime is the general pattern of fires that naturally occur in a particular ecosystem. A fire regime is characterized by an average return time (fire return interval). Vegetation type, climate, and weather patterns are the strongest determinants of a fire regime. Specifically, the fire regime of an area depends on plant composition and structure, stage of succession after previous fires or disturbances, past management, topography, and landscape patterns. These components of fire history, along with climate and weather, will determine fire size, spatial complexity, intensity, and duration. Obviously, fire regimes are complex.


Forest fire suppression was a national policy in the United States for roughly 120 years, interfering with natural fire regimes and fire return intervals in most habitats. Ironically, the legacy of fire suppression has been a buildup of fuels, leading to more devastating wildfires today. In the wake of recent massive wildfires, abundant media attention has been focused on the need for more prescribed fires to reduce wildfire fuels. However, fires that recur more often than the capacity of a community to recover can be much more devastating than fire suppression. For example, a particular forest type may have a fire return interval of every three to ten years, but chaparral may be destroyed by a fire return interval that frequent.
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This map of fire regime groups of the western United States is provided by landfire, a program of the US Forest Service and the US Department of the Interior.





Fire return intervals across the western states range from every few years to greater than 150 years for some types of chaparral adapted to infrequent, high-intensity fire. Some high-elevation desert areas have fire return intervals that span hundreds of years. This knowledge should enter into our thinking about how best to protect our homes while respecting our western habitats and the needs of other creatures.


Learning the fire regime of the region where you live can help you understand plant community adaptations to fire, and how likely a fire is to occur in your area. The landfire fire regime map of the continental United States (available for viewing at landfire.gov/frg.php) indicates fire regimes in five groups:


•  Group I, frequent (0–35 years) low-severity burns


•  Group II, frequent (0–35 years) fires of stand replacement severity


•  Group iii, fires of mixed severity every 35–100+ years


•  Group IV, fires of stand replacement severity every 35–100+


•  Group V, fires of stand replacement severity every 200+ years


Analyses of wildfire risk tend to sort homes into three or four categories of wildfire risk: very high (in the wui with high-risk fuels where high-intensity wildfires tend to recur), high (in or near fuels and terrain conducive to catastrophic fires and vulnerable to ember ignition), moderate (farther away from high-risk areas but still vulnerable to ember ignition), and low (but not zero). However, even urban areas not considered vulnerable to wildfire can experience conditions that allow fires to spread from house to house. Wherever you live, it is a good idea to be wildfire risk aware.
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