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Figure 28: Sectional view of existing home indicating ground and topography. 

 

Perhaps the most intensive of retrofits possible for buildings facing the risk of 

wildfire is the renovation of exterior walls that are especially vulnerable to heat and 

flames when sheathed in combustible forms of siding and may contain flammable 

materials within their assembly. Fires within walls will likely travel inward and upward, 

potentially engulfing large portions of a structure. Considering this hazard, the 

adaptations of giant sequoias (figure 29) – which evolved to grow a fireproof layer of 

insulation in the form of fire-retardant bark that typically grows six to twenty-four inches 

thick – serve as an example of how best to protect a building envelope (Howard, 2021). 

While a building is not able to grow bark, the next best adaptation for an existing 
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structure is an exterior envelope consisting of stucco, fiber cement, metal panels, or wood 

siding pretreated with fire-retardant. In the case of newly constructed exterior walls, 

wildfire preparedness is further improved with fireproof structural materials such as 

rammed earth, straw bale construction, adobe, cinderblock, concrete, masonry, or steel 

studs. Given such a range of material and construction methods, virtually any 

contemporary form can be designed with fireproof walls. In the case of rammed earth 

(figure 30) and adobe (figure 31), the precedence for such construction methods has been 

established throughout the history of civilization, with examples of such walls standing 

for hundreds of years (Peris Mora, 2007). Concerns remain in certain climates with high 

rain and humidity levels that can degrade earth-cased materials, but in San Luis Obispo 

and much of the western United States this is easily mitigated with maintenance and 

benign chemicals applied at the time of construction (Abadi, 2020). 

 

Figure 29: Sequioa bark is a biological response to fire. 

 

While many of the considerations regarding the renovation of existing structures 

remain applicable to new construction, the ability to weigh concerns related to wildfire 

preparedness during the design and construction phases allows for greater levels of 
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intervention. First and foremost, the siting of a building can greatly influence 

survivability as slope, orientation, and climate forces are assessed and mitigated. As 

mentioned, slope can dramatically influence fire behavior as it speeds up or downhill an 

accelerated pace when funneled between high points, as shown in figure 28.  Ideally, 

topography such as this is avoided, but when given such a site structural orientation can 

play a role in minimizing risk when narrower walls face the likeliest path of wildfire. 

Given a narrower wall facing danger, the likelihood of direct exposure to heat and flames 

is reduced in proportion to surface are, with embers, firebrands, and debris less likely to 

accumulate at the base of exterior walls before and during a fire event. While considering 

surface area, it is also advisable that windows and doorways be minimized on facades 

facing the highest risk of fire exposure.  

Another benefit of new construction in fire-reliant ecosystems is an individual’s 

power to shape structural form and details. While the possibilities are many, options such 

as the ability to design a building with impervious or absent overhangs can minimize 

concerns related to eaves and soffits at the roof edge, and material choices in all parts of 

the envelope can be made fireproof for an extended length of time. Another way to 

extend structural resistance to fire exposure is with the integrated design of exterior metal 

rollers tailored to encase and seal window and door assemblies when heat fire 

approaches. Much like sensor-triggered sprinklers, rolling shutters can close without the 

need for manual operation, creating a window barrier that is impervious to wildfire. 

While these systems can be added to existing structures, they often pose an aesthetic 

conflict for all but the most utilitarian of property owners as their bulky housing is much 
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easier to conceal within newly constructed walls. Ultimately, the freedom to incorporate 

such elements provides a significant advantage when building from the ground up.  

 
 

 

Figure 30: Axonometric view of nestled home displaying form and structure. 
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Figure 31: Adobe is a sustainable, highly insulative construction technique. 

 

When looking at construction from the ground up, even the foundation is 

component that should be considered when planning for wildfire, as the likelihood of 

direct contact with flames is high in this lower section of a structure. Often, conventional 

building practices incorporate breaches in the form of vents and crawlspaces that can be 

penetrated by heat, flame, and embers. This basis of construction must be designed to 

repel such risks, and the best way to do so is with non-flammable materials such as 

cinderblocks or poured concrete. Should this option be precluded, wood or steel beams 

may be made firesafe with the application of fireproof insulation and sheathing. 

Alternatively, this method could also be used to remediate existing structures, thereby 

assuring that a building is impervious to fire from top to bottom. 

Looking beyond conventional building form, various design elements have been 

viewed through the lenses of biomimicry and indigenous design, along with the 

consideration of conventional construction methods. With initial ideas ranging from 

buildings elevated above the flames, to tunneled forms burrowed beneath the flames that 

may roll over ground level, the finalized proposals are posited as forms that incrementally 

recede into the landscape.  
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Offering a hybrid approach between conventional form and a fully burrowed 

structure, the first proposal for new construction takes cues from fictional Hobbit holes 

and retro earth ships, while shirking fanciful aesthetics. The form nestles itself into the 

hillside, taking shelter from the hazards of wildfire driven up or downhill by prevailing 

weather patterns and anomalous Santa Ana winds. In addition, this relationship with the 

ground minimizes exposure to fire while improving insulative performance derived from 

layers of earth adjoining half the exterior walls, along with a green roof that swoops over 

the top (Mitchell, 2020). The result is a form that offers a conventional interior while 

retaining the merits of a whimsical and functional building able to withstand wildfire. 

 
 

Figure 32: Sectional view of nestled home indicating ground and topography. 
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Figure 33: Wombat burrows are natural subterranean fire shelters.  

 

 

Taking a broad step away from conventional building form, the need to reconsider 

the situation of structures built within the wildland-urban interface led to questions of 

how a building might sustain regular wildfire exposure without taking damage due to the 

strain of heat and resident displacement. The result is a form largely inspired by the 

adaptations of wombats and other burrowing animals (figure 33), as well as the 

subterranean villages of North Africa, Southern Italy, and Northern China – where 

communities have moved underground to cope with aggressive neighbors, harsh 

environments, and limited building materials (Erdem and Solak, 2005). While 

underground living may seem unappealing to modern sensibilities, the need to reevaluate 

how people occupy fire-dependent ecosystems is reinforced every fire season. In 

addition, many design elements such as courtyards, lightwells, and skylights can be 

incorporated to give a sense of natural light and connection to the land and sky.  
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Figure 34: Axonometric view of burrowed home displaying form and structure. 
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Figure 35: Indigenous subterranean structure. 

 

While the many of the attributes of the previously outlined form are similar within 

fully subterranean structures, the greatest benefit of fully submerged a structure is natural 

wildfire movement is unlikely to  threaten the roof, walls, or apertures of such forms as 

they are either sealed or concealed underground. Indeed, the combined risks of embers, 

flames, and ambient heat are negated by the recessed quality of the space, which would 

withstand a wildfire event with inhabitants safe from the danger blazing through the 

landscape. With the addition of a protective system of window, door, and lightwell 

coverings and the risk of external fire is virtually zero. Beyond concerns over wildfire, 

the performance of underground structures sited in appropriately dry environments would 

require a reduced level of upkeep due to decreased exposure to sun, wind, and rain, while 

offering excellent insulation and a sheltered sense of safety (Jewell, 2017). If  initial 

resistance to change and novelty could be overcome, the potential for fully and semi-

subterranean forms to dramatically improve the survival rate of structures in fire-

dependent ecosystems is clear.  
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Figure 36: Sectional view of burrowed home indicating ground and topography. 
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DISCUSSION 

Limitations 

While many of the limitations imposed on the design of communities, landscapes, 

and structures located within fire-dependent ecosystems such as San Luis Obispo are 

imposed by existing zoning, building codes, and conventional perspectives, the clear 

limitations of the outlined proposals result from the unpredictable behavior of wildfire, 

and the refusal to expect fire events that are meant to happen.  

Beginning with community design, the perception that single-family residential 

structures are a near-sacred right for middle class Americans has resulted in issues 

ranging from sprawl to the reluctance to increase urban densities that are far easier to 

defend against wildfire. Added to this is an environmental review policy in California and 

elsewhere that would greatly encumber efforts to create large-scale earthworks such as a 

one hundred foot firebreak or a reservoir (Einstein et al., 2020). In addition, the 

permitting of cyclical grazing and prescribed burns can be slow and energy-intensive, 

even while they remain one of the cheapest means of preventing uncontrolled wildfire. 

Plus, many property owners would be outraged by the idea that they cannot rebuild a 

conventional structure following the loss of an existing building due to wildfire. While 

building code does dictate the standards for new construction, some places may be too 

fire-prone for habitation (Williams, 2020).  

Second to community form, the limitations of landscape management policies 

aimed at fire protection include the fierce independence of many Americans, and the 

preeminence given to the idea that an individual freedom and the infallibility of property 

rights. The result is a smattering of property owners who place their own interests ahead 
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of the greater good. Behavior such as this can render the defensible space of one 

individual useless due to the actions of their neighbor. 

The last of the limitations posed by the process of firesafe design can be found in 

the  structural forms suggested here. While most of the proposed interventions are proven 

means of fire resilience, the partially and fully subterranean forms could be met with 

objections from planners, code enforcers, and community members within many 

municipalities. Beyond these potential limitations, the fact remains that the initial desire 

to explore elevated forms was quickly stifled by the simple fact that an elevated structure 

faces increased risks of destabilization due to heat exposure at the level of a form’s 

footings, as well as the underside of floorplates. Also, an elevated structure surrounded 

by fire poses a deadly risk to inhabitants who – if sheltering in place – could easily perish 

due to smoke inhalation or heat exposure. This reality is something that was wrestled 

with repeatedly, as the question of whether a structure could be designed to improve with 

fire exposure was quickly snuffed by the simple fact that metal, concrete, earth, and wood 

are all made weaker with recurring exposure to high heat. In the end, the forms presented 

are limited by reality rather than the creative exploration of possibilities. 
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Findings 

 

Figure 37: Lightning strike. 

 

As outlined above, the range of community, landscape, and form-based issues 

examined in relation to wildfire preparation within the wildland-urban interface of 

southern California are varied and specific to each ecosystem, municipality, site, and 

structure. With initial exploration of biological and indigenous adaption to such 

environments, the possibility of discovering a subtle truth seemed likely, as nature 

continually offers ingenious ways to handle human problems. As this exploration 

progressed into the realm of contemporary activity, it proved obvious that the greatest 

inhibition to real change in the way people inhabit fire-reliant ecosystems is a reluctance 

to embrace change, combined with obliviousness to the dynamic process cleansing and 

rejuvenation that fire offers within these landscapes. Beyond the failings of human 

nature, the ultimate moment of revelation, the expected ‘lightning strike,’ never seemed 

to come. Instead, an acceptance of the complexity of the environment, communities, and 

inhabitants of these places was gained. While there is no simple solution, there are many. 

Hopefully, the exploration of these ideas serves as a catalyst for continued questions and 

answers to how humans may better interact with the inevitability of wildfire.   
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CONCLUSION 

Even as wildfires grow in scale and frequency in the United States and abroad, the 

cause of such events are argued over more often than the possible solutions to this drastic 

loss of life, community, and infrastructure. Indeed, burn bans and total fire suppression 

are still the prescriptive norm in most municipalities, even as ecologists have come to 

recognize the range of environmental benefits offered by fire within fire-dependent 

ecosystems. As human settlement continues to grow, pushing ever deeper into places 

where wildfire is meant to happen, the risk of loss continues to increase. Add to this a 

changing climate where winds, rainfall, and vegetative fuels are increasingly 

unpredictable, and the question must be postulated of how architecture, landscape 

management, and  urban design might be used to shape fire-adapted communities situated 

within fire-dependent ecosystems.  

 

Figure 38: Herbivores mitigate wildfire every day. 

 

Looking to the plants, animals, and indigenous people that came to successfully 

inhabit these spaces for millennia, a variety of observations related to biomimicry and 

indigenous design were made and combined with conventional standards of community, 

landscape, and building design assessed through the analysis of precedents. Based on 
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