Current State of the Art in Wildfire Risk Management for
Mixed Ownership Forests like the Cobb Mt. Area

l. Introduction: The Challenge of Wildfire Management in a Complex Forest

Landscape
The escalating threat of wildfires has become a defining environmental challenge in

the United States, particularly in states like California, where record-breaking fire
seasons have prompted serious public discussion on effective risk reduction.1 The
increasing frequency, economic costs, and inherent dangers associated with these
events underscore the urgent need for comprehensive and adaptive forest
management strategies. This necessity is amplified in regions characterized by
intricate land ownership patterns. The Cobb Mt. area, which includes 38,000 acres of
forest situated within a high fire hazard zone, encompasses a diverse mix of public
and private ownership with 70% of the land comprised of parcels ranging from 50 to
1000 acres. This presents a particularly complex landscape for wildfire risk
mitigation.5 The juxtaposition of varying management objectives, regulatory
frameworks, and operational capacities across different landowners creates a
significant hurdle in implementing cohesive and effective wildfire management

practices.

This paper aims to provide a comprehensive overview of the current state of the art in
addressing wildfire risk within such complex ecosystems. It will

e examine established best practices,

e explore innovative and experimental techniques,

e analyze strategies for fostering collaboration across ownership boundaries,

e address the specific challenges posed by varying parcel sizes,

e outline methods for implementing fuel reduction treatments,

e identify technologies for early wildfire detection, and



e discuss community engagement initiatives.

The paper will draw upon successful case studies from similar environments to
provide actionable insights for the effective management of this challenging
landscape. Historical and ongoing development in the wildland-urban interface (WUI)
further complicates wildfire management by placing a greater number of people and
properties at risk.2 This necessitates a multi-faceted approach that not only focuses
on ecological management within the forest itself but also prioritizes the protection of

communities and infrastructure within and adjacent to it.

Il. Understanding Wildfire Behavior and Risk Factors in Mixed Ownership

Ecosystems
Effective wildfire management hinges on a fundamental understanding of how

wildfires ignite, spread, and behave. The initiation and sustainability of a fire are
governed by the interplay of three elements: fuel, heat, and oxygen, often referred to
as the fire triangle.10 Once a fire ignites, its behavior, characterized by its rate of
spread and intensity, is influenced by three primary factors: the amount and
arrangement of available fuel, the topography of the land, and prevailing weather
conditions, collectively known as the fire behavior triangle.10 Understanding these
fundamental principles is crucial for developing and implementing effective wildfire
risk reduction strategies. In many forest ecosystems, such as the Cobb Mt. area,,
historical fire suppression policies, implemented over the past century, have
inadvertently led to a significant accumulation of hazardous fuels.1 This accumulation
of dense undergrowth, dead wood, and excessive vegetation has created a condition
often referred to as a "fire deficit".20 The absence of frequent, low-intensity fires,
which historically played a vital role in maintaining forest health by clearing
underbrush and reducing fuel loads, has resulted in overgrown and unhealthy forests
that are now more susceptible to large, intense, and destructive wildfires.13 The

exclusion of fire has also altered the natural forest structure and species composition,



often favoring the growth of fire-susceptible species over more resilient ones.22 The
diverse patterns of land ownership within the 38,000-acre Cobb Mt. Area forest
further complicate wildfire management efforts. Public lands, managed by agencies
with mandates for conservation and recreation, may have different forest structures
and fuel loads compared to private lands, where management objectives often include
timber production.6 This mosaic of ownerships and associated management histories
leads to heterogeneity in fuel loads and fire behavior across the landscape,
necessitating tailored management approaches that consider the specific ecological
conditions and management history of each parcel.6 A landscape-level wildfire
management strategy must account for these differences to be truly effective. Finally,
the overarching influence of climate change is a critical factor exacerbating wildfire
ris.2 Warmer temperatures, longer periods of drought, and increased fuel aridity
contribute to conditions that are more conducive to wildfire ignition and rapid
spread.2 The changing climate amplifies the need for proactive and resilient forest
management practices that can withstand more extreme fire weather conditions,
including the promotion of drought-tolerant species and the reduction of overall fuel

loads to mitigate the increased flammability of the forest.

lll. Current Best Practices for Wildfire Risk Reduction in California's High Fire

Hazard Zones

In California several best practices have been established, particularly in high fire
hazard zones. These practices aim to reduce the likelihood of ignition, slow the spread

of fire, and protect structures.

* Defensible Space and Home Hardening: A cornerstone of wildfire safety in California
is the concept of defensible space, which involves creating a buffer zone around
structures where vegetation and other flammable materials are managed to reduce
the intensity of an approaching wildfire and improve the chances of a home

surviving.31 CAL FIRE guidelines divide this buffer zone into three distinct areas, each



with specific management requirements.31 (see appendix A)

* Fire-Smart Landscaping Principles: Developing a fire-smart landscape goes beyond
basic yard maintenance and involves selecting and strategically placing fire-resistant
plants that are well-suited to California's dry climate.40 Key considerations in plant
selection include their moisture content, with plants that retain moisture being less
flammable, and their flammability based on the presence of waxes, oils, and resins,
with plants high in these substances being more prone to ignition.40 The growth
structure of plants also matters, with open-growth plants generally posing a lower fire
risk than dense ones.40 Fast-growing plants require more frequent maintenance and
spacing, and knowing the mature height of plants helps ensure they fit within a fire
safety plan.40 Regular maintenance is crucial in fire-smart landscaping, including
pruning to create an open structure and manage plant height, removing dead leaves
and branches, and managing thatch, the layer of dead material that can build up
under the green surface of some plants.40 Vertical clearance between the ground
and lower branches of trees, typically 6-10 feet, is important to prevent ground fires
from spreading into the canopy.40 The use of non-combustible mulches, such as
gravel or rock, around the home's foundation is recommended to reduce the risk of
ember ignition, and drip irrigation can help keep plants healthy and less flammable.40
Combustible mulches like bark should be avoided near the home.40 Strategically
placing fire-safe plants involves avoiding direct contact with the home's siding,
windows, eaves, vents, or decks, and keeping the area within O-5 feet of structures

clear of combustible plants and materials.40

* Ecological Forest Restoration: Thinning and Prescribed Burning: Ecological forest
restoration is a proven technique for enhancing the resilience of fire-adapted forests
to severe wildfires and other climate-related threats.1 This approach often involves a

combination of two primary methods: ecological thinning and controlled burns, also



known as prescribed fires.1 Ecological thinning is the strategic removal of smaller and
unhealthy trees to reduce the density of the forest stand.1 This process decreases
competition for limited resources like soil moisture, which in turn strengthens the
remaining larger, healthier, and more fire-resistant trees, making them less
susceptible to insect outbreaks and drought.13 Ecological thinning differs from
industrial logging by focusing on removing only the smaller trees that contribute to
fire risk while protecting older, more established trees.13 The second key component
is controlled burns (prescribed fires), which involve intentionally igniting fires under
specific, safe conditions to reduce the accumulation of flammable undergrowth and
other surface fuels.1 These fires are carefully planned and managed by trained
professionals, taking into account factors like weather conditions, fuel moisture levels,
and the timing of the burn to ensure they remain within the designated area and
achieve their intended objectives.13 Prescribed burning mimics the natural fire
regimes that many California forests evolved with, where frequent, low-severity fires
helped to maintain forest health by clearing brush and spacing out trees.13 Applying
these ecological forest restoration practices on a landscape scale, across multiple
ownerships, is considered crucial for achieving significant reductions in wildfire risk
and promoting overall forest health.13 The Nature Conservancy's French Meadows
project serves as an example of a large-scale restoration effort that combines

ecological thinning with controlled burns.13

IV. Exploring Innovative and Experimental Techniques for Enhanced Wildfire
Mitigation

Beyond the established best practices, researchers and forest managers are
continually exploring innovative and experimental techniques to further enhance
wildfire mitigation efforts, particularly in the face of changing climate conditions and
increasingly complex forest landscapes.

* Advanced Fuel Reduction Strategies: Creating and maintaining fire-resistant forests



involves a set of fundamental principles that go beyond simply removing fuel. These
principles include the reduction of surface fuels, which limits the potential flame
length and makes fires easier to control; increasing the height to the live crown by
removing ladder fuels and pruning lower branches, which reduces the likelihood of a
ground fire escalating into a crown fire; decreasing crown density through thinning,
which makes tree-to-tree crown fire spread less probable; and retaining large trees of
fire-resistant species, which are more likely to survive a fire and help maintain forest
structure.10 In terms of thinning techniques, low thinning, which focuses on removing
smaller trees from the lower canopy levels, is often considered more effective for fuel
reduction compared to other thinning methods.20 Prescribed grazing, the carefully
managed use of livestock to consume fine fuels like grasses and understory
vegetation, is emerging as a cost-effective and ecologically sound tool for fuel
management in certain ecosystems, particularly grasslands and open woodlands.34
Implementing heterogeneous landscape treatments, which involve creating a mosaic
of different fuel conditions across the landscape, can also be an effective strategy for
disrupting the continuity of fuels and reducing the rate and intensity of fire spread.44
Furthermore, the strategic placement of fuel breaks, which are areas where
vegetation has been significantly reduced or removed, can serve as critical barriers to
slow or stop the progression of wildfires and provide safer locations for firefighting
personnel to engage.28 These fuel breaks are often located along existing features

like roads or ridgelines.46

* The Role of Dead Wood Management: Recognizing that dead and downed wood
contributes significantly to fuel loads, researchers are exploring the potential of
physically harvesting this material as a method for reducing wildfire risks and even
mitigating carbon emissions.21 Studies suggest that combining the physical removal
of dead and downed branches and trees with traditional thinning practices can
significantly reduce the risk of severe wildfire behaviors such as high tree mortality

and crown fires.21 This approach offers a potential alternative to prescribed burning in



certain situations and can also lead to lower carbon emissions, especially if the
harvested dead wood is converted into long-term carbon storage products like
biochar, which is created by heating organic material in a low-oxygen environment.21
Biochar not only sequesters carbon but can also improve soil health.21 While the
physical harvesting of dead wood without combustion is being explored as a
promising technique, further long-term research is needed to fully evaluate its
effectiveness across various forest types and under different environmental

conditions.

* Long-Term Impacts of Forest Management Techniques: A comprehensive 20-year
study conducted at the University of California, Berkeley's Blodgett Forest Research
Station has provided valuable long-term insights into the effectiveness of different
forest management techniques in enhancing wildfire resilience.22 The study
compared the impacts of prescribed burning, restoration thinning (the selective
removal of smaller trees), and a combination of both on forest health and wildfire risk
reduction.22 The findings indicated that all three experimental treatments -
prescribed burning alone, thinning alone, and a combination of thinning followed by
burning - resulted in forests that were significantly more resilient to wildfire compared
to untreated control plots.49 Notably, the plots that received a combination of
thinning and burning showed the best overall results, exhibiting the highest likelihood
of tree survival and the lowest levels of competition among trees, suggesting greater
resilience to future climate stressors.49 Furthermore, the study highlighted that the
revenue generated from the timber harvested during the thinning process can help
offset the costs associated with forest management activities, making these
treatments more economically sustainable.49 The research underscores the
importance of consistent and active forest management over an extended period,
typically 15 to 20 years, followed by regular maintenance, to achieve and maintain a
forest structure that is truly fire-resilient.22

V. Fostering Collaboration and Coordination Across Public and Private Land



Ownerships

The effective management of wildfire risk in a landscape with mixed public and private
ownership necessitates robust collaboration and coordination among the various
landowners and management entities. Several models and strategies exist to facilitate

such partnerships.

* Models of Public-Private Partnerships in Forest Management: The U.S. Forest
Service (USFS) has established a Public-Private Partnership Strategy with the goal of
expanding the number, breadth, and scope of strategic partnerships to support the
health and resilience of national forests and grasslands.50 This strategy focuses on
key focal areas such as water, healthy forests, youth engagement, and recreation,
aiming to leverage the resources and expertise of both the public and private sectors
to achieve sustainable solutions to current and future resource challenges.50
Minnesota's Private Forestry Management (PFM) program offers another successful
model of public-private collaboration.51 This partnership, involving the Minnesota
Department of Natural Resources (DNR), the Minnesota Board of Water and Soil
Resources (BWSR), the USFS, local governments, and consulting foresters, works to
manage Minnesota's private forestland for conservation, habitat, and economic
benefits.51 The program utilizes tools like Landscape Stewardship Planning and
Woodland Stewardship Plans to guide private forest management and connect
landowners with financial and technical assistance.51 In Nevada, the Public-Private
Collaboration in the Middle Truckee River Watershed demonstrates a commitment to
increasing the pace and scale of forest management work to reduce wildfire risks and
improve the overall health of the ecosystem.52 This partnership brings together the
USFS, the National Forest Foundation, The Nature Conservancy, the Truckee Meadows
Water Authority, and the Truckee River Watershed Council.52 More broadly,
Public-Private Partnerships (PPPs) are increasingly recognized as a valuable tool for
ensuring the sustainable development of the forestry sector.53 These partnerships

involve medium- to long-term relationships between public organizations and private



companies, where risks and rewards are often shared to achieve common goals in

forest management and conservation.54

* Strategies for Effective Cross-Boundary Collaboration: Addressing wildfire risk
effectively in mixed ownership landscapes often requires adopting an "all-lands"
approach to forest management.39 This approach emphasizes the need for
cooperation and coordination among all landowners, including federal, state, local,
tribal, and private entities, as wildfires do not recognize property boundaries.60
Collaborative initiatives such as the Collaborative Forest Landscape Restoration
Program (CFLRP) and the Joint Chiefs' Landscape Restoration Partnership provide
frameworks and funding mechanisms for implementing large-scale restoration
projects across multiple ownerships, with the aim of reducing wildfire risk and
improving forest health.3 Building trust and transparency among all stakeholders is
crucial for fostering successful cross-boundary collaboration.1 Identifying shared
objectives and mutual benefits can help to overcome potential conflicts and
encourage collective action.1 Effective communication, regular engagement, and the
establishment of clear roles and responsibilities are also essential components of
successful collaboration across diverse ownerships.

* The Importance of Shared Stewardship Agreements: Shared Stewardship
Agreements, such as the agreement between the State of California and the USDA
Forest Service, represent a significant step towards improving forest health and
reducing wildfire risk across the state's diverse landscapes.3 These agreements
encourage federal partnerships with state, tribal, and other collaborative partners to
jointly prioritize landscapes for treatment and to develop and implement strategies for
wildfire risk reduction.62 Memorandums of Understanding (MOUs) can also play a vital
role in facilitating coordination between public and private entities. For example, an
MOU between the National Alliance of Forest Owners (NAFO) and the U.S. Forest
Service aims to enhance coordination in the planning, construction, and maintenance

of fuel breaks that extend across both private and National Forest System lands.47



Such agreements provide a formal framework for cooperation, outlining shared goals
and establishing mechanisms for resource sharing and coordinated action in

addressing the wildfire crisis.

VI. Tailoring Forest Management Strategies to Address Varying Parcel Sizes
The 38,000-acre forest area in question is characterized by a range of parcel sizes,
from 50 to 1000 acres, owned by a mix of public and private entities. This variation
presents unique challenges and requires tailored forest management strategies to

effectively mitigate wildfire risk.

* Challenges and Considerations for Small Private Forest Parcels: Small private forest
parcels, often owned by families or individuals, constitute a significant portion of
forested land in many regions, including California.10 These smaller holdings, typically
less than 15 acres on average, often face unique barriers to implementing effective
forest management practices aimed at wildfire risk reduction.67 One significant
challenge is the high per-acre cost associated with management activities such as
mechanical thinning or prescribed burning, which can be economically prohibitive for
owners of small parcels.67 Additionally, navigating the environmental permitting
processes required for fuel reduction projects can be complex and time-consuming,
particularly for landowners who may lack the technical expertise or resources to
navigate these regulations.1 Limited access to wood products markets to offset the
costs of fuel removal is another major hurdle for small private forest owners.67 The
clustering of these smaller parcels, often located near developed areas within the
wildland-urban interface (WUI), presents a dual challenge: increased risk of fire
ignition due to human activity and reluctance from owners to implement controlled
burns or mechanical thinning in close proximity to homes and communities.67 Despite
these challenges, many private forest owners are aware of the increasing wildfire risk
in their areas, but they may be constrained by the financial and technical limitations of

managing their land for fire safety.60 Notably, research suggests that private forest



owners who reside on their property are significantly more likely to undertake fuel

reduction measures compared to those who live elsewhere.60

* Implementing Landscape-Scale Management Approaches: Given that wildfires can
burn across vast areas and do not recognize property boundaries, effective wildfire
risk reduction necessitates the implementation of forest management strategies at a
landscape scale.3 This requires coordinated and consistent fuel management
practices across the entire 38,000-acre area, regardless of individual parcel size or
ownership.45 Adopting an “all-lands" approach, which promotes cooperation and
collaboration among all landowners and management entities, is crucial for achieving
landscape-level wildfire resilience.39 Collective action, where interdependent
landowners organize and coordinate their forest management activities, can lead to
improved outcomes in terms of wildfire risk reduction across the entire landscape.39
Tools such as Potential Wildfire Operations Delineations (PODs) offer a framework for
spatially separating fire management strategies in mixed-ownership landscapes,
allowing for more targeted and effective allocation of resources and management
efforts.24

* The Significance of Parcel-Level Wildfire Risk Assessment: While landscape-scale
management is essential for addressing the broader ecological and fire behavior
aspects of wildfire risk, understanding and assessing wildfire risk at the individual
parcel level is also critically important, especially in a mixed ownership setting with
varying parcel sizes.76 Parcel-level risk (PLR) assessment focuses on identifying
specific characteristics of a property that influence its vulnerability to wildfire,
including factors such as the amount and type of fuel near structures, the extent of
defensible space, the accessibility of the property for firefighters and emergency
equipment, and the structural characteristics of buildings.76 This approach
recognizes that wildfire risk can vary significantly even between neighboring

properties within the same community.76 Research indicates that PLR is directly



related to the likelihood of a home being destroyed in a wildfire, and there is also
evidence of risk spillovers, meaning that the condition of one property can influence
the risk to adjacent properties.76 Therefore, conducting parcel-level wildfire risk
assessments can help to identify specific vulnerabilities within the 38,000-acre area
and guide individual landowners in implementing targeted mitigation measures, such
as creating adequate defensible space and hardening their homes against ember
intrusion.36 Addressing wildfire risk at the individual parcel level contributes not only
to the safety of that specific property but also enhances the overall resilience of the

community and the broader forest landscape.

Vil. Implementing Effective Fuel Reduction Treatments in Mixed Ownership
Landscapes

Implementing effective fuel reduction treatments across a 38,000-acre forest with
mixed ownership requires careful planning, coordination, and consideration of the
specific challenges associated with diverse land management objectives and

regulatory requirements.

* Planning and Executing Prescribed Burns: Coordination and Best Practices:
Prescribed burning, the intentional application of fire to the landscape under specific
conditions, is a valuable tool for reducing hazardous fuel loads and promoting forest
health.78 Successful prescribed burns require meticulous planning, including the
development of a comprehensive burn plan that clearly outlines the objectives of the
burn, provides detailed site information, specifies the necessary resources and
equipment, defines acceptable weather parameters (wind speed and direction,
temperature, relative humidity), establishes safety protocols, and includes a plan for
managing smoke.78 Given the mixed ownership nature of the forest, coordination
among all landowners is paramount to ensure that prescribed burns are conducted

strategically and safely across the landscape.79 This includes notifying neighboring



landowners, local fire departments, and relevant regulatory agencies well in advance
of any planned burns.86 Prescribed Burn Associations (PBAs) can play a crucial role in
facilitating coordination among private landowners by providing a platform for sharing
knowledge, resources, and labor, often through neighbor-helping-neighbor
arrangements.83 Addressing concerns related to liability associated with prescribed
burning on private lands is also essential for encouraging its wider adoption as a
management tool.79 Some states have taken steps to clarify liability standards for
landowners who have received proper training and certification and conduct

prescribed burns in a diligent manner.79

* Mechanical Thinning and Other Fuel Management Techniques: Mechanical thinning
involves the physical removal of trees and other vegetation using machinery to reduce
the density of the forest and create more space between tree crowns, thereby
reducing the risk of crown fires.1 Techniques such as thinning from below (removing
smaller, suppressed trees), mastication (using specialized machinery to chip or grind
vegetation), and the creation of fuel breaks (areas where vegetation is significantly
reduced or removed) are commonly employed.28 Prescribed grazing, which utilizes
livestock to consume understory vegetation, can also be an effective and
cost-efficient fuel management tool in certain forest types and grasslands.34 The
selection of the most appropriate fuel reduction techniques should take into account
the specific characteristics of the forest, including the type and density of vegetation,
the terrain, the proximity to structures, and the overall management objectives of the
landowners.1 In many cases, a combination of different fuel reduction methods may

be the most effective approach to achieving desired outcomes.41

* Addressing the Challenges of Implementation Across Diverse Ownerships:
Implementing fuel reduction treatments across a mixed ownership landscape
presents several challenges.7 One significant hurdle is navigating the often complex

and time-consuming permitting and regulatory processes associated with forest



management activities, particularly on private lands in California.1 These processes
can be particularly burdensome for owners of small parcels who may lack the
resources or expertise to navigate them effectively.1 Financial constraints also pose a
significant challenge, as the cost of implementing fuel reduction treatments,
especially mechanical thinning, can be substantial, and the removed fuels often have
limited commercial value.46 Accessing state and federal incentive programs that
provide cost-share funding can help to alleviate some of these financial burdens.46
Coordinating fuel reduction efforts across the diverse ownerships within the
38,000-acre area can be challenging due to differing landowner objectives,
management priorities, and timelines for action.7 Building trust, fostering open
communication, and establishing clear mechanisms for collaboration among all
stakeholders are essential for overcoming these challenges and achieving effective

landscape-level fuel management.1

VIII. Leveraging Technology for Early Wildfire Detection and Rapid Response in
Extensive Forest Areas

In the management of large forest areas, especially those with high fire hazard,
technology plays an increasingly vital role in early wildfire detection and enabling

rapid response efforts.

* Satellite-Based Monitoring Systems: Satellites equipped with advanced sensors
provide a powerful tool for detecting and monitoring wildfires across vast
landscapes.4 These systems utilize thermal infrared cameras and high-resolution
optical sensors to identify heat signatures and smoke plumes indicative of fire.118 By
analyzing the data collected from space, these systems can provide near real-time
information on the location, size, and behavior of wildfires, which is crucial for
enabling a timely and effective response.103 Several organizations and companies are
at the forefront of satellite-based wildfire detection. For example, OroraTech operates

a constellation of small satellites in low Earth orbit that capture thermal images,



allowing for rapid detection of hotspots, even at night when traditional aerial methods
are less effective.118 NOAA's Geostationary Operational Environmental Satellite
(GOES-R) series also plays a critical role by frequently detecting wildfires before they
are even spotted on the ground or reported.120 These satellites can pinpoint the
exact location of a fire and track its progression in real time.120 Furthermore, satellite
data is invaluable for monitoring smoke plumes, which can impact air quality and
visibility, and this information can help guide firefighting efforts, especially in directing

aerial resources.120

* Sensor Networks and Al-Powered Detection: Another promising technological
approach involves the deployment of dense networks of small, low-cost sensors
throughout the forest.4 These sensors are designed to detect the early signs of a
wildfire by "sniffing" for specific gases, such as carbon monoxide and hydrogen, as
well as tiny solid particles in the air that are indicative of combustion.4 These sensors
can be significantly more sensitive than traditional home smoke alarms, allowing for
detection at the very early, smoldering stages of a fire.4 The vast amounts of data
collected by these sensor networks are often analyzed using artificial intelligence (Al)
algorithms.4 Al helps to establish a baseline of normal environmental conditions for a
given location and then identifies anomalies or spikes in gas and particulate levels
that may indicate a fire ignition.4 This Al-powered analysis is crucial for reducing the
occurrence of false alarms and improving the overall accuracy of wildfire detection.4
Companies like Dryad Networks are developing and deploying large-scale loT
(Internet of Things) networks based on LoRaWAN technology, which enables
long-range wireless communication with their sensors, making it suitable for covering

extensive forest areas.121

* Camera Systems and Real-Time Surveillance: The deployment of networks of
strategically positioned cameras offers another valuable layer of technology for

wildfire early detection and monitoring.118 These camera systems, often mounted on



high vantage points such as towers or hilltops, provide continuous, 24/7 visual
surveillance of large areas of forest.121 Many of these systems utilize
ultra-high-definition cameras with pan-tilt-zoom capabilities, allowing for remote
observation and assessment of potential fire threats.121 To enhance their
effectiveness, these camera systems are often integrated with artificial intelligence
(Al) and deep learning algorithms.121 The Al software is trained to automatically
detect, verify, and classify wildfire events in real time by analyzing the video feeds for
the presence of smoke plumes or flames.121 Examples of organizations utilizing such
systems include ALERTCalifornia, which operates a network of over 1,100 cameras
across the state 118, and Pano Al, which uses Al-powered cameras and satellite data
for rapid wildfire detection and information dissemination.121 These systems provide
real-time imagery and alerts to fire monitoring professionals and first responders,
enabling faster confirmation of fire events and improved situational awareness, which
is critical for effective response and containment efforts.121 Some advanced camera
systems also incorporate thermal imaging capabilities, allowing them to detect heat

signatures even in conditions of low visibility due to darkness, fog, or smoke.121

IX. Empowering Communities: Engaging and Educating Private Landowners on
Fire-Safe Practices

Effective wildfire risk management in a mixed ownership forest requires not only
addressing the ecological aspects but also actively engaging and educating the
private landowners who control a significant portion of the land. Empowering these
landowners to adopt fire-safe practices is crucial for building community-wide

resilience.

* The Role of Fire Safe Councils and Community Organizations: Fire Safe Councils
(FSCs) are local, grassroots organizations that play a vital role in community wildfire

preparedness.32 These councils bring together a diverse range of stakeholders,



including residents, fire departments, local government agencies, and environmental
groups, to collaborate on wildfire prevention and loss mitigation efforts.88 FSCs often
develop community wildfire protection plans, implement fire prevention projects such
as fuel reduction and defensible space initiatives, and work to secure grant funding to
support their activities.88 The Firewise USA program, led by the National Fire
Protection Association (NFPA), provides a national framework that communities can
follow to enhance their resilience to wildfires.18 By meeting specific criteria and
engaging residents in risk reduction activities, communities can achieve official
Firewise recognition, which can also help in organizing and implementing wildfire
safety actions.88 Resource Conservation Districts (RCDs) are another important type
of community organization in California.88 These special districts can implement
conservation projects on both public and private lands, and many RCDs have
expertise in forestry and fuels reduction, making them valuable partners in assisting

landowners with wildfire preparedness efforts.88

* Educational Programs and Resources for Landowners: Providing private forest
landowners with access to relevant educational programs and resources is essential
for encouraging the adoption of fire-safe practices.34 The California Forest
Stewardship Program offers technical and financial assistance to private forest
landowners to promote sound forest management, including practices that reduce
wildfire risk.34 The UC ANR Fire Network serves as a comprehensive resource,
offering a wide range of educational materials, workshops, and online tools to help
landowners understand wildfire risks and take appropriate preparedness measures.88
CAL FIRE also plays a significant role in providing wildfire prevention education
through various programs and resources, including information on creating defensible
space, the safe use of prescribed fire, and vegetation management techniques.139
Programs like the California Tree School, offered by UC ANR, provide continuing
forestry education to a broader audience of landowners and community members

interested in forest health and wildfire resilience.141



* Incentives and Assistance Programs for Wildfire Mitigation: To further encourage
private landowners to implement wildfire risk reduction measures, various incentive
and assistance programs are available.43 Financial assistance programs such as the
California Forest Improvement Program (CFIP) and the Environmental Quality
Incentives Program (EQIP) provide cost-share funding to eligible private forest
landowners for implementing forest management practices that enhance forest
health and reduce wildfire risk.43 In some states, like Colorado, tax deductions and
credits are offered to landowners who undertake wildfire mitigation efforts on their
properties, providing a direct financial incentive.147 Innovative insurance models are
also emerging, such as pilot projects in California that offer reduced insurance
premiums and deductibles to homeowners associations and other landowners who
proactively implement wildfire prevention practices, like ecological forestry
management.35 Additionally, the Community Wildfire Defense Grant (CWDG) program
provides funding to communities and organizations at risk from wildfire to develop or
revise community wildfire protection plans and to carry out mitigation projects

identified in those plans.137

X. Learning from Success: Case Studies in Large-Scale Wildfire Mitigation in the
United States

Examining successful case studies of large-scale forest management projects aimed
at wildfire mitigation in the United States can provide valuable insights and
transferable lessons for managing the 38,000-acre forest area with its mixed

ownership and varying parcel sizes.

* In-depth Analysis of Relevant Projects and Initiatives: Several projects and initiatives
across the U.S. offer valuable examples of successful wildfire mitigation in complex
forest landscapes. The Nature Conservancy's French Meadows project in California

serves as a prominent example of large-scale ecological forest restoration, combining



strategic thinning with prescribed burning to significantly reduce the severity of
subsequent wildfires.13 This project involved collaborative management and secured
funding from a variety of federal, state, local, and private sources.13 Studies
conducted in the Lake Tahoe Basin, which also features a mix of public and private
lands, have demonstrated that more aggressive and extensive fuel treatment
activities, including mechanical thinning and prescribed fire, can lead to a substantial
reduction in the probability of fire and the risk of property loss.9 Boulder County's
Wildfire Partners Program in Colorado offers a successful model for community-based
wildfire mitigation, providing comprehensive, hands-on assistance to residents
through home assessments, community outreach, and local grant-making.150 In Utah,
the Bureau of Land Management Color Country and Paria River Fuels Team has
achieved significant wildfire mitigation outcomes by prioritizing and planning projects
in collaboration with local government partners and non-governmental
organizations.150 The North Warner Landscape project in Oregon provides an
example of effective cross-boundary forest restoration across a landscape with
diverse ownerships, including USFS land and private forestland, through active
collaboration and engagement with private landowners.66 Finally, the Rogue River
Basin case study in Oregon highlights the importance of decentralized,
community-driven approaches, emphasizing reciprocity and the integration of local
and Indigenous knowledge systems to enhance resilience to wildfire in a socially and

ecologically diverse landscape.151

* Highlighting Key Strategies and Outcomes: A review of these successful case
studies reveals several key strategies that contribute to effective wildfire mitigation in
complex forest landscapes. These include the implementation of landscape-level fuel
reduction treatments that extend across property boundaries, strong emphasis on
collaboration and partnership among all relevant landowners, agencies, and
community organizations, active engagement and education of private landowners to

promote the adoption of fire-safe practices, and the strategic and adaptive use of



both prescribed fire and mechanical thinning techniques tailored to the specific
ecological conditions and management objectives of the area. The outcomes of these
successful projects often include a significant reduction in the severity and intensity
of wildfires, an increase in the overall resilience of forest ecosystems to fire and other
disturbances, and a demonstrable decrease in the risk of property loss and negative

impacts on communities.

* Transferable Lessons for the Target Forest Area: The experiences and outcomes of
these case studies offer several valuable lessons that can be applied to the
38,000-acre forest area. It is crucial to prioritize the development and implementation
of a landscape-level wildfire management plan that considers the entire area,
transcending individual property lines. Fostering strong partnerships and collaborative
relationships among all public and private landowners, as well as with relevant state
and local agencies and community organizations, will be essential for success.
Investing in comprehensive community engagement and education programs aimed
at empowering private landowners to take proactive steps in wildfire preparedness
and mitigation is also critical. The management strategy should incorporate a
combination of fuel reduction techniques, including ecological thinning and
prescribed burning, carefully tailored to the specific ecological conditions, forest
types, and management objectives across the diverse ownerships and parcel sizes
within the area. Finally, it is important to learn from the successes and challenges of
other large-scale projects by adopting best practices in planning, coordination,
long-term monitoring, and adaptive management to ensure the sustained

effectiveness of wildfire risk reduction efforts.

XI. Policy Recommendations and Strategic Directions for Enhanced Wildfire
Resilience
To enhance wildfire resilience in the 38,000-acre forest area with its mixed ownership

and varying parcel sizes, the following policy recommendations and strategic



directions are suggested:

* Develop a comprehensive, landscape-level wildfire management plan that integrates
the needs and objectives of all public and private landowners within the area. This
plan should identify priority areas for fuel reduction treatments and establish clear
protocols for cross-boundary coordination, potentially utilizing a framework like
Potential Wildfire Operations Delineations (PODs) to spatially define management

strategies.24

* Strengthen our community-based organizations to serve as a central hub for
coordinating wildfire preparedness and mitigation efforts across the diverse
ownerships. This council can facilitate communication, organize educational events,

and help secure funding for local initiatives.88

* Implement targeted outreach and education programs specifically designed for
private landowners within the forest area. These programs should emphasize the
importance of creating and maintaining adequate defensible space, hardening homes
against ember intrusion, and adopting fire-smart landscaping practices. Provide
accessible resources, technical assistance, and potentially even hands-on workshops

to support these efforts.88

* Actively promote and facilitate access to existing financial assistance programs,
such as the California Forest Improvement Program (CFIP) and the Environmental
Quiality Incentives Program (EQIP), to help private landowners offset the costs of
implementing fuel reduction projects on their properties.48 Explore opportunities to
streamline the application processes for these programs to make them more

accessible to small landowners.

* Support our local Prescribed Burn Association to support the safe and effective use



of prescribed fire as a land management tool. PBAs can provide training, share
equipment, and facilitate cooperation among landowners interested in conducting

controlled burns on their properties.83

* Conduct a thorough assessment of the forest area to determine the most
appropriate and cost-effective early wildfire detection technologies to implement.
This may include a combination of satellite monitoring, ground-based sensor
networks, and strategically placed camera systems, tailored to the specific

environmental conditions and coverage needs of the area.4

* Work with state and local agencies to review and, where possible, streamline the
permitting processes for ecological thinning and prescribed burning projects on
private lands. Explore options for creating programmatic permits or exemptions that
can expedite the implementation of beneficial fuel reduction treatments while

ensuring appropriate environmental safeguards are maintained.46

* Actively foster the development of shared stewardship agreements between public
and private landowners within the forest area. These agreements can provide a formal
framework for collaboration, outlining shared goals, defining roles and responsibilities,
and establishing mechanisms for coordinating forest management and wildfire risk
reduction efforts across property boundaries.3

XIl. Conclusion: Towards a Comprehensive and Collaborative Approach to
Wildfire Risk Management

Managing the risk of wildfire in a 38,000-acre forest characterized by a complex
mosaic of public and private ownership, varying parcel sizes, and a high fire hazard
designation presents a multifaceted challenge. Addressing this challenge effectively
requires a paradigm shift towards a comprehensive and collaborative approach that
integrates ecological principles, technological innovation, community engagement,

and robust cross-boundary coordination. The increasing frequency and intensity of



wildfires underscore the urgency of proactive forest management strategies that go
beyond traditional suppression efforts. By embracing best practices in defensible
space and fire-smart landscaping at the individual property level, coupled with
landscape-scale ecological forest restoration through strategic thinning and
prescribed burning, the overall resilience of the forest ecosystem can be significantly
enhanced. Leveraging cutting-edge technologies for early wildfire detection and rapid
response will provide critical time for effective intervention, minimizing the potential
for catastrophic losses. However, the success of these efforts hinges on the ability to
foster strong partnerships and ensure seamless coordination among all landowners,
regardless of their ownership type or parcel size. Empowering private landowners
through education, technical assistance, and financial incentives is paramount to
achieving widespread adoption of fire-safe practices. Learning from the experiences
and outcomes of successful wildfire mitigation projects in similar environments across
the United States offers valuable guidance and transferable lessons. Ultimately,
building long-term wildfire resilience in this complex landscape will require a
sustained commitment to proactive management, continuous monitoring, adaptive
strategies, and a shared vision among all stakeholders to protect this valuable

ecosystem and the communities it supports from the devastating impacts of wildfire.

APPENDIX A - Home Hardening Zones

e Zone 0, also known as the Ember-resistant Zone, extends 0-5 feet from the
home and is considered the most critical area for protection against ember
attacks, a primary cause of home ignitions during wildfires.31 In this zone, the
use of non-combustible materials like gravel, pavers, or concrete is
recommended, and all dead and dying plants, weeds, and debris must be
removed from roofs, gutters, decks, and under the home.31

e Zone 1, the Lean, Clean, and Green Zone, extends up to 30 feet from the home

and focuses on regularly clearing dead or dry vegetation and creating space



between trees and shrubs.31 Trees should be trimmed to maintain a minimum
of 10 feet between branches, and proper vertical and horizontal spacing
between vegetation is essential to prevent fire from spreading to the tree
crowns.31 Vertical spacing should ensure at least six feet between the lowest
tree branches and the ground, and a clearance of at least three times the
height of any shrubs between the shrubs and the lowest tree branches.31

e Zone 2, the Reduced Fuel Zone, extends from 30 feet out to 100 feet from the
home or to the property line, whichever is closer, and involves further reducing
potential fuel.31 This includes cutting or mowing annual grass to a maximum
height of four inches, creating horizontal space between shrubs and trees (with
spacing dependent on slope, ranging from two times the shrub height on flat
slopes to six times on steep slopes), and removing fallen leaves, needles, and
small branches.31 Wood piles should have at least 10 feet of clearance to bare
mineral soil.31 It's important to note that local ordinances may have stricter
defensible space requirements than the state's minimum standards, and
property owners should consult their local fire department for specific
regulations.31 Complementary to defensible space is home hardening, which
involves modifying the structure itself to make it more resistant to ignition from
embers, flames, and radiant heat.16 This includes using Class-A fire-rated
roofing materials, enclosing eaves to prevent ember entry, installing
fire-resistant vents, and using multi-pane windows.33 Noncombustible
materials should be used for any construction within five feet of the building,

including fences and gates.35
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