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Fire affects everyone living in California. This brochure is intended
as a guide for residents and landscape professionals of fire-prone
areas in the East Bay hills. Following these guidelines will reduce
fire hazard, but cannot guarantee fire safety. Local ordinances
vary; check with your local government or fire department for
regulations.

Since the last publication of this booklet, fire protection research
and resources have grown. A new defensible space standard
which prohibits combustible materials 0-5 feet from structures
most vulnerable to wildfire is called Zone 0. The purpose of Zone
0 is to prevent embers from entering a structure. As extreme
weather intensifies across California, improved home hardening
and defensible space is critical to limit the spread of wildland
fires.

For further information, see the resource list at the back of this
brochure.
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ildfires are part of California’s natural ecosystem.
The summer-dry climate and rugged topography, combined with

native vegetation that is adapted to fire, set the stage for periodic

burns.

The natural tendency of wildlands to burn is aggravated by the

build-up of vegetation from decades of fire suppression to protect

lives and property. Wildlands that historically burned frequently

with little damage now have greatly in-
creased potential for catastrophic fires.

Adding to the danger, California’s popula-
tion is growing, its urban and suburban areas
are expanding, and more people are building
homes in and adjacent to wildlands.

Thousands of homes are threatened by
wildfire each vyear, largely because of the
intermixing of housing and human activity
with undeveloped or lightly developed open
space in the “urban-wildland interface.”

The best strategy for minimizing costly
damage from wildfires is to manage, on a
long-term basis, the structural conditions
that fuel a fire.

Factors to consider include:

character of the natural and built
environment

building location, design, and materials
landscape design
irrigation system

ongoing maintenance

Hillside homes near wildlands are most at risk.
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here you live affects your vulnerability to fire.

Begin by assessing the hazards in your surroundings. Is your home

on a grassy hillside or in a wooded canyon? Fire tends to travel

fastest uphill by preheating dried vegetation from below and

making it easier to ignite. The steeper the slope, the faster a fire

will spread. Narrow canyons and saddles act as chimneys that trap

heat, channel wind, and create erratic fire behavior. Ridges are also

fire-prone. Heavily vegetated slopes are particularly hazardous.

Dangerous materials and conditions for sloped sites

Wind 50 MPH

Wood shake roof
Wood siding

House built
at top of slope

Deep overhang

Large trees with
canopies touching

Landscaping and structures designed for fire safety

Note the direction of prevailing winds, as well as the
likely direction of those hot, dry “Diablo” winds that
occur less frequently but create the worst of our “fire
weather.” Areas most affected by winds should have a
larger clearance.

Fire can travel downhill if winds are strong. Once a
wildfire gets big enough, it generates its own wind
and can move in any direction. Burning embers or
“firebrands” can be blown far from the main front of a
large fire, lodging in trees, landing on roofs, and spreading
fire to new locations.

»  Consider how fires typically behave when assessing
your risk. Homes should be set back from the top of a
hillside. The steeper the slope, the greater the setback
required to keep flames, brands, and convection winds
away from your home. Homes at the bottom
of a slope also should have as much setback
as possible.

Wind 50 MPH

Stucco siding

Fire resistant roof,
minimal overhang

Concrete wall to deflect heat,
house set back from top of slope

Fuel reduced, some plants for stability

Trees trimmed and widely spaced

» Ifyourhouseissited inadangerouslocation,
there are steps you can take to increase
your chances of avoiding a disastrous fire.
Consider constructing a stone or concrete
wall between your house and the most
likely path of approaching fire to help deflect
flames, heat, and burning embers away from
the house. This is also a good place to install
a lawn, a pool, or a patio of non-flammable
materials such as concrete, brick, or stone.



m Vegetation on slopes should be low in both height and volume,
but should not be completely eliminated because bare slopes may be
subject to erosion and instability. A good slope planting consists of
widely spaced deep-rooted shrubs interspersed with mulch or low-
growing groundcovers.

Fire hazard reduction is important in flatter areas as well as on slopes,
since fires can start anywhere and spread by windblown firebrands
from one area to another.

Fire shows no respect for property lines. Fire hazard in residential
areas is established by evaluating the characteristics of neighbor-
hoods. How many nearby homes have combustible roofing, siding,
decking, or fencing? Are structures and vegetation arranged in such
a way that fire can travel easily from one home to the next?
What is the total volume of vegetation in the area, and is
there vertical continuity from grasses and low groundcovers
to medium and large shrubs to the canopies of tall trees?

» Talk to neighbors about firewise landscaping. Work
together to develop and implement a fuel reduction plan
that benefits the entire neighborhood.

» Keep an eye out for conditions or activities that can
threaten the neighborhood, such as roofs covered with pine
needles, uncovered woodpiles or dense vegetation adjacent
to homes or wood fences, tall weeds left unmowed, or

Check with your local
fire department to find out how
your neighborhood is rated with
respect to fire hazard. The higher
the hazard, the more you need to

do to increase the chances of your

home surviving a wildfire.

flammable liquids improperly used or stored. Ridges and canyons channel wind and fire.

» Common spaces or greenbelts between homes and housing areas
can be designed to minimize fire risk. Low groundcovers or rock
mulches with widely spaced trees and shrubs are safest for these areas.



“Fuels” include buildings,
decks, and fences, as well as
trees, shrubs, and other flammable
materials, and any combination of
fuels can create a “fire path”

or “fire ladder.”

B,

uilding design is an important factor in fire safety.
Consider fire safety when remodeling your home. Look for anything
that might be a fuel source or fire trap. Homes with many nooks and
crannies are at higher risk than are low-profile structures with simple
detailing. Short overhangs and boxed-in eaves provide less for flames to
attack. Exterior materials such asstucco, stone, concrete, and steel are
more fire-resistant than wood. Wood siding and shingles are particularly
hazardous. Balconies and decks can ignite from beneath. Fire also
can enter the house through unscreened attic and foundation vents.

Flammable roofs are the number one cause of home losses in wildfires.
Installing a fire-resistant roof may be the single most important step
you can take to protect your home from wildfire. Roofing materials
are rated for fire resistance. Class A is the top rating, followed by
classes B and C. Ratings take into account not only the material
used, but the method of construction.

Walls, windows, and decking also vary in performance when exposed
to fire. For example, smaller windows, double-paned windows, and
tempered glass are generally more resistant to breakage when exposed
to radiant heat or flying brands. The highest priority for fire-resistant
windows is on the ground floor facing the most likely direction of
approaching wildfire.

Fire safety professionals continue to conduct research and test
various construction materials and methods. Building codes may or
may not reflect the latest research findings. You may have to search
the internet, check the library, or make some phone calls to be sure
you have the most current information (see Resources, page 15).

Consult the University of California Forest Products Laboratory
website for the latest results of fire performance tests of roofs, walls,
windows, and decks using various building materials and construction
techniques.

Check with local fire officials and the city or county building
department for requirements and codes specific to your area.
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rrangement and spacing of vegetation are critical.
Wildfires throughout California in recent years attest to the destruc-
tive potential of flammable vegetation adjacent to homes and other
structures, especially in hilly suburban and semi-rural areas. Two
primary principles guide firewise landscape design: fuel reduction
and interruption of the “fire path”— the horizontal or vertical conti-
nuity of fuel.

Flammable roof Tile roof

Stucco walls
Short overhang
Long overhang, open eaves

-
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Large windows facing wildlands

!

Shrub masses Shrubs in small groups

near or under deck Small windows

facing wildlands

Open deck

Tall grasses Tile deck, underside enclosed

» Fuel reduction should consider both the overall amount of fuel in
the area and the flame length associated with fuel sources of different
heights. In general, low-growing vegetation such as grasses and
groundcovers will produce flames a few feet high, while trees can burn
with flames that are fifty to seventy-five feet high and wide or more.

» Interruption of the fire path requires physical separation of fuel
sources, both vertically and horizontally. Fire spreads rapidly along
the ground or upward if it can move without interruption from one
shrub or tree to another or from low grasses to mid-sized shrubs to
taller trees. Potential fire paths and “fire ladders” can be minimized
through ongoing maintenance of a landscape designed with fire
safety in mind.
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andscape zones can enhance your defensible space.
The concept of zoning, with increasing attention to fire safety in
zones closer to the house, is central to firewise landscape design.
Fire safety professionals recommend at least a thirty-foot “defensible
space” around homes, and state law requires this in hazardous areas.
Landscapes can be designed to provide defensible space and reduce

fire hazard.

Zone 1 is the innermost zone, within thirty feet
of the house, and should be the most fire-
resistant. Ideally, no vegetation over a few
inches high should be planted within six feet
of the house or under a deck or other overhang.
Firewood and other combustible materials
should not be stored in this critical area.

Zone 1 is a good place for a lawn, a pool,
or a patio of concrete, brick, or paving stones.

Decomposed granite or gravel mulches are

good choices for this zone. Bark chips help
retain soil moisture, but they are combustible

Zone 1 is a good place for patios and a small lawn.

and provide fuel for smoldering embers.

Plantings in this zone should be mostly low-growing shrubs and
groundcovers. Trees, if any, should be small and “clean” — that is,
they should not accumulate or drop more dead material than can be
consistently removed from the site.

Zone 2 is a transition zone on larger lots. This is the space between
manicured gardens adjacent to the house and fringe areas abutting
open space or between groups of houses surrounded by open space.

Zone 2 is a good place for drought-tolerant groundcovers and low
shrubs on drip irrigation.

Larger shrubs and trees in this zone should be planted in widely
spaced groups separated by areas of mulch or low groundcovers that
break up the path of fire.



m Spacing should be adequate both vertically and horizontally.
Avoid any arrangement that facilitates movement of fire along the
ground or from the ground up into the house or tree canopy.

m Walkways through this zone can help separate planting areas
while also simplifying maintenance. Walkways should be four to five
feet wide and may be gravel, brick, concrete, compacted earth, or
decomposed granite.

Zone 3 may be the area furthest from the home on large lots, or it may
consist of adjacent wildlands. Vegetation here may include larger
trees and shrubs and native vegetation.

» Plants in Zone 3 may not be irrigated, but they should be well
maintained. As in Zone 2, larger plants should be spaced widely and
interspersed with lower plantings. The taller the plants, the more
widely they should be spaced.

ZONE ONE (NEAR AREA) ZONE TWO (MID AREA)

Defensible space

Reduce fuel load
in transition zone

California state law
requires a 30- to 100-foot
firebreak around structures
and other protective measures
in designated high-fire-hazard
zones. See Resources

on page 15.

ZONE THREE (FAR AREA)

Trim and thin trees and shrubs



ome other firewise landscape design ideas

» Consider alternatives to wood fences, including concrete or rock
walls. Wood fences provide pathways for fire to race toward homes
and through neighborhoods. Wire mesh fencing can reduce fuel mass
while also preserving views.

m Where feasible, install patios of non-flammable materials such as
concrete or brick instead of wood decking. If wood is the building
material of choice, remember that larger timbers burn more slowly.
The undersides of wood decks or balconies should be enclosed with
a fire-resistant skirting to prevent wind-blown flames from being
drawn up into them.

» Avoid planting shrubs or trees in rows or hedges, since this can
provide an uninterrupted path for fire. Discrete “islands” of plants
are less likely to spread a fire. Ideally, island width should be no more
than two times the height of shrubs and at least that distance apart.

» Avoid massing shrubs at the bases of trees or adjacent
to structures, especially under eaves, overhangs,
windows, or decks.

» Trellises, gazebos, sheds, and other structures should
be located in such a way that they do not serve as a path
for fire. Construction materials and methods for these
structures should be as fire-resistant as for homes.
Trellises, for example, can be made of steel, and roofs
of gazebos and sheds should meet roofing standards
for homes.

Invasive weeds such as French broom add to the fuel
load and create fire ladders.

m Space trees so that at maturity their crowns are
fifteen feet apart or more. The greater the spacing
between trees, the less likely that fire will spread from
one to another.



Well maintained plants suited to the climate are more resistant to fire.

» Choose plants that perform well in your climate and microclimate,
and group plants that require similar amounts of water so that differ-
ent kinds of plants can be irrigated appropriately. Select and locate
plants with regard for their preference for shade or sun and their
tolerance of frost, heat, and soil types. Healthy plants are more fire
resistant than plants struggling to survive.

» Choose plants that will grow to a size appropriate for their location,
and locate them so that excessive pruning is not required to maintain
desired spacing.

» Don’t plant invasive species, which spread rapidly into wildland
areas and add to the fuel load (see Resources on page 15 for information
on invasive plants).

m Use retaining walls to reduce the steepness of slopes below the
house. This may slow the spread of fire and also help to prevent
erosion and slope instability.



ow your landscape is irrigated makes a difference.
Plants are damaged by too much water as well as by too little. Some
plants also can be damaged by water applied at the wrong time of year.
Many drought-tolerant plants are naturally dormant in late summer
and may be weakened or killed by water applied at this time. Watering
more than necessary also can encourage excess growth, which adds
to the fuel load. Learn about the water needs of plants in your land-
. scape, and make sure they are watered appropriately.
Poor landscape maintenance

Some plants will thrive on normal rainfall and need no
Tree overhanging L .
roof and chimney supplemental irrigation. Others may need frequent

irrigation during dry months, especially following
Tree branches growing

down to shrubs hot, windy days. Your landscape and irrigation

system should be designed to
Continuous
masses of shrubs

Masses of shrubs

: work together.
against house

Tree thinned and
pruned up

Shrubs next to
house removed

Adequate space between
shrubs and tree

Shrubs in distinct groups

Low groundcover
or mulch

Wise landscape maintenance
» Plants with similar water needs should be grouped and separated

from other groups of plants with different needs for water.

» Ifyou install an in-ground irrigation system, make sure that plants
with different watering regimes are served by separate water lines and
control valves so each group can be irrigated appropriately.

Some plants are damaged by overhead watering, while others may be

best irrigated with sprinklers. Drip irrigation is best for areas where

plants are widely spaced, since watering open areas between plants

will encourage the growth of weeds. Conventional or subsurface drip

irrigation is often best for slopes, where sprinkler irrigation may cause
E’ runoff and erosion.
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season” in summer and fall, fire can endanger lives and property at
any time of year. Also, many plants survive pruning and thinning
better in late fall or winter than in spring or summer when they are
actively growing. Fire hazard reduction is best worked into the normal
property maintenance schedule, with some tasks ongoing, some
performed once a year before fire season, and others undertaken every

few years as needed. For example:

Ongoing:
Clean up and dispose of leaves, pine needles, and other plant litter
Remove debris from roof and gutters
Remove dead plants and dead branches from trees and shrubs
Remove vines from trees, shrubs, and fences

Compost or remove debris from the site

Annually before fire season:

Mow annual grasses and weeds to about three inches tall

Cut back woody perennials and shrubs that accumulate dry material

in a single season (e.g., baccharis)
Thin overgrown vegetation

Cover woodpiles and clear surrounding vegetation

Every few years or as needed:

Cutback vines and low-growing groundcovers (e.g., ivy) to remove

build-up of dry stems and dead leaves

Cut back twiggy shrubs (e.g., baccharis, rosemary) to renew

Thin and reduce tree canopies to remove twiggy growth, maintain

separation between trees, and reduce overall fuel load

Keep lowest branches of trees pruned up ten to twenty feet,
depending on the height of the tree, the height of nearby vege-

tation, and the distance between them

Avoid topping trees as this causes excessive branching and twiggy

growth that can increase the fire hazard

aintenance for fire safety is a year-round task.
While most disastrous wildfires in California occur during “fire

Structures and lives are
put at risk when accumulated
fuels make property damage
more likely and fire fighting
more difficult.



Thin canopy

Mow grasses
and weeds

Trim bottom
up 10 feet
from surface

/4

hat about fire-resistant plants?

Applied to plants, the term “fire resistant” may be misleading. All
plants burn under the right conditions. On hot, windy days, when
the ground is dry and plants have little moisture in stems and leaves,
fire can race through almost any landscape, threatening homes and
lives. If there is any defense against fire in landscaping, it is probably
through firewise landscape design and maintenance rather than

plant selection.

There are factors that make a plant more likely to burn and carry
fire. Some of these are low moisture content, high surface-area-to-
volume ratio, high oil content, and the genetic
tendency to accumulate dead leaves and stems
within the plant and “duff” or partly decayed
organic matter on the ground. Most of these
factors can be mitigated by careful siting, reg-
ular maintenance, and appropriate irrigation.

There are many lists of “fire-resistant” and
“fire-prone” plants, but these are often contra-
dictory and most rely heavily on professional
opinion and anecdotal information. Some
controlled tests of plant flammability and fire
a2y performance have been conducted, and better
information may become available over time.

Proper maintenance is key to fire resistance.

Nonetheless, it is wise to remember that a poorly maintained or
inappropriately sited “fire-resistant” plant may be more hazardous
during a wildfire than a well maintained and properly located “fire-
prone” plant.
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uestions to consider when selecting plants for
fire-safe landscapes are:

How large will this plant grow? (affects flame length, fuel load,
and maintenance requirements)

Will it thrive where it will be planted? (affects health and vigor,
flammability)

Will it require more maintenance than can be provided, now or
in the future? (affects fuel load)

[s it invasive? (affects fuel load over wide areas)

Homeowners, landscape designers, maintenance personnel, and
public works officials are all, unavoidably, stewards of the land. When
we plant a tree or a shrub, we are making a decision that may affect
a widening circle of people over a long period of time.

If the plant we select grows too large or too fast, if it is invasive, or
if it is poorly suited to its location, we are creating a maintenance
requirement for those who come after us as well as for ourselves.

Even if maintenance can be guaranteed now and in the future,
constant pruning of the plant and its eventual removal add to the
biomass that threatens to overwhelm our landfills.

If the plant is invasive, the maintenance and biomass burdens can
extend across property lines, ultimately covering many acres or square
miles. Once the most invasive plants are well established over a large
area, they cannot be eliminated and require an enormous investment
in ongoing maintenance to achieve even moderate control.

Thoughtful and informed plant selection and siting can reduce the
threat of wildfire, cut maintenance costs, and help solve the growing
problem of biomass disposal not only on our own properties, but in
our neighborhoods and on a regional scale.

The key characteristics
affecting fure performance of
plants— regardless of species —
are the size of the plant, the
proportion of fine material,

and moisture content.
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Gravel walkway, water garden and stucco walls provide some
protection against wild fire.
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hecklist

When building or renovating a structure:

Site the structure on the most level portion of the lot, well back
from the top of steep slopes.

Design and locate structures in ways that do
not provide easy access for fire.

Use construction methods and materials that
resist combustion.

When installing or renovating a landscape:

Consider fire hazards on and adjacent to the
site, in the neighborhood, and in the local area.

Develop a landscape plan that minimizes fuel
load adjacent to structures, on slopes, and in the
path of fire that could approach from neighboring
properties.

Incorporate fuel breaks into the landscape
design by firewise placement of driveways, patios,
paths, and pools.

Anticipate the ultimate size of trees and shrubs. Select and place
them in ways that minimize maintenance problems and fire hazards
at maturity.

Ongoing maintenance:

Maintain landscape plants in ways and at times that enhance vigor
and minimize fire hazard.

Watch for build-up in fuel volume over time and through the
seasons and take steps to reduce it.

Clean up and dispose of debris promptly.

Inspect structures regularly and make repairs to correct any fire

hazards identified.

Make sure that your street address is clearly visible both day and
night and that access to your home is not obstructed.
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esources

Agencies & Organizations

California Department of Forestry and Fire Protection (CDF)
CDF promotes firewise land management and defensible space around the home.

California Fire Safe Council

A coalition of public organizations and private firms with an interest in wildfire prevention and loss
mitigation through pre-fire management. Local Fire Safe Councils help implement the California Fire
Plan by organizing community efforts.

California Forest Stewardship Program
This program promotes stewardship of privately owned forest land.

California Invasive Plant Council (CAL-IPC)
The mission of CAL-IPC is to protect California’s lands and waters from ecologically-damaging invasive
plants through science, education and policy.

California Office of the State Fire Marshall
The mission of the State Fire Marshall is to protect life and property through the development and
application of fire prevention engineering, education and enforcement.

California Native Plant Society
California Native Plant Society’s mission is to protect California’s native plants and their natural habitats,
now and into the future, through science, education, stewardship, gardening, and advocacy.

USA Firewise
A cooperative program of the US Forest Service and other federal agencies with an interest in
management of wildfires.

Insurance Institute for Business & Home Safety (IBHS)
IBHS, an independent nonprofit scientific research and communications organization,
conducts building safety research and offers real-world solutions to create more resilient communities.

This section offers featured research on wildfire adaptations.

Moraga-Orinda Fire District (MOFD)

MOFD was formed through the consolidation of the Moraga Fire Protection District and the Orinda
Fire Protection District to provide more efficient fire protection and emergency medical services to
the communities of Moraga and Orinda and the surrounding unincorporated areas.

National Wildfire Coordinating Group
Coordinates programs of participating federal agencies with an interest in wildland fire management.



https://www.fire.ca.gov/
https://readyforwildfire.org/prepare-for-wildfire/defensible-space/
https://readyforwildfire.org/prepare-for-wildfire/defensible-space/
https://cafiresafecouncil.org/
https://www.fire.ca.gov/what-we-do/natural-resource-management/wildfire-resilience/forest-stewardship
https://www.cal-ipc.org/
https://osfm.fire.ca.gov/
https://www.cnps.org/wildfire
https://www.firewise.org
https://ibhs.org/risk-research/wildfire/
https://www.mofd.org/our-district/district-overview
https://www.nwcg.gov

esources

Agencies & Organizations

Oakland Firesafe Council (OFSC)
OFSC supports Oakland and Alameda County in reducing the risks of wildfire danger to people and
property through remove our preparedness education, wildfire safety programs, materials and resources,

advocacy, outreach and community building, and volunteer opportunities.

University of California Forest Research and Outreach
The UC Forest Products Laboratory tests the fire performance of construction materials.

Publications & Guides

California Department of Forestry and Protection. Wildfire Action Plan

California Fire Safe Council Handbook. How to create a community firesafe council.

California Office of the State Marshall - Wildland Urban Interface Products Handbook. 2024. Calfire.

California Native Plant Society Fire Recovery Guide.
Postfire checklist, decision-flow diagram, erosion control recommendations, and landscaping and
tree care tips.

City of Orinda California, Plants for a Fire-Savvy Landscape.
A reference on what to plant, where to plant, and how to think about landscaping with regard to

wildfire in Orinda.
Gilmer, M. 2019. Living with Wildfire. A Homeowner’s Handbook. Lyons Press.

Kent, D. 2019. Firescaping: Protecting Your Home with a Fire-Resistant Landscape, 2" Ed.
Wilderness Press.

SelecTree, UFEI CalPoly

Sonoma-Marin Water Smart Gardens Maintenance Manual. Includes a calendar to perform seasonal
landscape maintenance tasks within the Wildland Urban Interface (WUI).

Sustainable Defensible Space. Eco-appropriate Homescaping for Wildfire Resilience.

University of California Agriculture and Natural Resources, Landscaping for Fire Protection

Valachovic, Y., Quarles, S., and Swain, S. 2021. Reducing the Vulnerability of Buildings to Wildfire:
Vegetation and Landscaping Guidance. UCANR.



https://oaklandfiresafecouncil.org/
https://ucanr.edu/sites/forestry/forest_products
https://www.paperturn-view.com/cal-fire-communications/cal-fire-ready-set-go-brochure-final-files-v4-print?pid=MjU252417&v=2%3F

https://cafiresafecouncil.org/wp-content/uploads/2020/10/2020-CAFSC_FSC-Handbook_FINAL-online.pdf
https://34c031f8-c9fd-4018-8c5a-4159cdff6b0d-cdn-endpoint.azureedge.net/-/media/osfm-website/what-we-do/fire-engineering-and-investigations/building-materials-listing/2024-sfm-wui-listed-products-handbook-9-20-2024.pdf?rev=0e79080774db40878421bc12f774b27c&hash=09D318602EA2775D616D697ABAADAE4C
https://calwep.org/wp-content/uploads/2021/05/cnps-fire-recovery-guide-2019.pdf
https://www.cityoforinda.org/DocumentCenter/View/4624/Orinda-Plant-Guide-2024
https://selectree.calpoly.edu/
https://www.savingwaterpartnership.org/programs_list/water-smart-gardens-maintenance-manual/
https://defensiblespace.org/
https://cagardenweb.ucanr.edu/General/Landscaping_for_Fire_Protection/
https://anrcatalog.ucanr.edu/pdf/8695.pdf
https://anrcatalog.ucanr.edu/pdf/8695.pdf
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