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Abstract: Wildfire is a natural part of forested Mediterranean systems. As humans continue to live
and build housing in these areas, wildfire is a constant threat to homes and lives. The goal of this
paper is to describe aspects of land-use planning that are used to reduce wildfire risk in institutionally
divergent regions; southern France and California. By reviewing relevant legislation and planning
documents and conducting in person interviews with fire and planning professionals, we identify the
institutions which participate in land use planning to reduce fire risk and the key laws and regulations
that guide planning decisions. Our results indicate that France has a more centralized system for
planning for fire, with national level entities heavily involved in local land use planning. California,
on the other hand sees almost no federal oversite, and, while state law requires local plans to include
wildfire risk, most fine grain decisions are left to local planners and decision makers. In both regions,
however, we see a reliance on technical support provided from outside local jurisdictions. Increased
coordination between local, regional, and national governments could improve land use planning in
both locations.

Keywords: comparative study; institutions; national government; local government; land use;
general plans; wildfire risk

1. Introduction

Wildfire is a natural part of ecosystems in areas with Mediterranean climates [1,2]. In some areas,
climate change is expected to exacerbate this trend [3]. In other areas, increased development of the
wildland urban interface, as well as forest regrowth on formerly agricultural lands, will lead to more
fires [4–6]. Fuels reduction, increased budgets for firefighting, and improved building materials may
all contribute to more fire safe futures [7], but they do not address a root problem; people continue to
live and build in areas where fires are a common occurrence.

Land use planning, by determining where and how houses can be built, may have a more
fundamental impact on the problem of houses being built in fire prone areas [8,9]. Planning can
arrange homes such that fire risk is minimized [10,11]. Zoning can also completely prohibit home
building in certain areas with high fire hazards [12]. Through determining compatible uses, zoning
can also affect how housing and vegetation develop and, with this, the subsequent fire risk [13].

Although land use planning has long been acknowledged as a potentially useful tool for mitigating
wildfire risk [14,15], the bulk of academic research on wildfire management still focuses on fuels
reduction and fire suppression [16], perhaps at the expense of understanding wildfire as a natural
hazard [17]. Scholars who have taken a natural hazards view of wildfire have emphasized the role
of governance at different levels as a key factor in effective wildfire management [18,19]. Although
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this literature broadly touches on land use as one tool of governance, land use planning has generally
remained in the background of this field.

There are a few notable studies that have focused explicitly on the role of land use in managing
wildfire. Past inquiries into the relationship between land use planning and wildfire have typically
focused on the performance of past policies [20–22] or have simulated the impacts of future
development on wildfire risk [9,23]. Far less research has compared the institutions and regulations
that are meant to influence land use planning as it relates to wildfire risk [24,25], and the findings from
these studies indicate that local actions may be impacted by the structure of governance. Therefore,
we believe there is a need for descriptive research on the government structures and regulations that
impact land use planning as it relates to wildfire. We suggest that how communities plan land use
to reduce fire risk varies across the globe, as do the institutions that govern planning itself [26,27].
This heterogeneity makes comparisons between planning decisions in locations with similar fire
histories a desirable research opportunity. Communities may be able to learn from one another how to
best plan for fire, which institutional arrangements lead to stronger planning action, and what barriers
exist to better land use planning to reduce wildfire risk. Here, we compare land use planning for fire
risk reduction in two Mediterranean-climate regions; southern France and California.

Southern France and California are useful areas to compare due to their similarities and differences.
They have similar climates, and both areas face frequent fire events [28–30]. Both have large amounts
of housing in the Wildland Urban Interface (WUI) [4,31], where many local forests are not managed for
optimal production and therefore may be highly dense and fire prone [32]. While the social systems are
in many ways similar, the property rights regimes that underlie land use planning are quite different.
French law and culture emphasize the responsibility of the national government to protect citizens
from risk and, by extension, legitimately enable relatively strong land use planning and restriction of
property rights [33]. While US law allows for community zoning and planning that severely restricts
individual property rights, local planners and elected politicians are the primary decision makers and
are often unwilling to do so in practice [34].

We examined the role of governance in land use planning decisions to reduce wildfire in California
and France. We reviewed key enabling and planning regulations in each study area and interviewed
fire professionals about their experience with land use planning. For each study area we describe
three key pieces of information: (1) What level of administration has the authority to make planning
decisions related to wildfire?; (2) What agencies generate and maintain key information that guides
the planning decisions?; and (3) What is the role of the individual citizen in the planning process?
By answering these three questions we provide a picture of the sometimes divergent ways communities
plan land use to reduce wildfire and offer suggestions about how planning may be a more useful tool
in the future.

2. Materials and Methods

2.1. Study Area

France is one of 17 countries circling the Mediterranean Sea, which experiences relatively moist
cool winters and dry hot summers. Fire is a primary driver for the evolution of terrestrial biota in the
region. This region is dominated by pyrophitic vegetation that is able to withstand summer droughts
but is also very flammable [35]. Currently between 700,000 to 1 million hectares (1.7–2.5 million acres)
burn annually in the Mediterranean basin [36].

Fire was used by agriculturalists in the Mediterranean since before written history (at least
8000 years ago) until the 19th and 20th centuries with the advent of scientific farming and forestry.
In southern France, farmers used fire to convert forest and shrublands to cultivated fields, which were
then converted to pasture after nutrients were depleted by several growing seasons. Pasture was then
allowed to revert to forest after a few years. This cycle was repeated over time, creating a dynamic
pattern of shifting land use between cultivated areas and more flammable wildlands [37]. Permanent
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agricultural fields only became the norm after inputs of artificial fertilizer in the 19th and 20th centuries.
Demographic shifts from rural to urban areas after World War II led to the abandonment of farmland
and the expansion of forests into formerly cultivated areas. Aggressive reforestation efforts also shifted
degraded farmland and pastures to trees [38,39].

As a result, 38% of the southern French landscape (including 15 Mediterranean departments)1 is
now forested, most of which is young forest less than 60 years old (Figure 1a). The amount of forested
land in France has increased by 20% since 1975. In addition, traditional rural activities that reduced
forest fuels have decreased, causing wildlands to become more flammable. These include firewood
harvesting, which has been replaced by fossil fuel use, and livestock grazing. As the wildlands of
southern France have expanded, so has housing construction into the new and more densely vegetated
wildlands [40,41]. All wildfires are suppressed in France with French fire-fighting agencies striving to
suppress all wildfire ignitions by initial attack within 10 minutes of reporting [42].
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(Quercus kelloggii), June 2015. 

California is unique amongst American states in possession of a Mediterranean climate and 
associated pyrophitic vegetation. Though fire is common in most of California, the Sierra Nevada 
region is used here as a comparison to Mediterranean France because of its similar vegetation; dry 
forests of fire adapted pines and oaks with intermixed cedar and juniper, as well as firs at higher 
elevations (see Figure 1b). 

Native Californians used fire extensively to manage the landscape to produce necessary food 
and household materials [28,43]. In the Sierra Nevada, fire was used around oaks to stimulate acorn 
masting, meadows were broadcast burned to promote edible tubers, and shrubs were burned to 
stimulate new shoots used for basketry materials. Forested areas were burned to keep down fuels 
and allow for easier hunting and passage. Recent estimates calculate that about 1.8 million hectares 
(4.4 million acres), or 5% of the state, burned annually in California before 1800 due to indigenous 
burning as well as natural starts, primarily lightning. In the Sierra Nevada, almost half the forested 
area burned at low intensity at least every 12 years [44]. 

The discovery of gold on the American River in 1848 led to a profound demographic shift with 
a huge influx of settlers for mining and agriculture [45]. The native population was decimated and 
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Figure 1. (a) Typical fire-adapted forest in Mediterranean France with Aleppo pine (Pinus halepensis),
green oak (Quercus ilex), and pubescent oak (Quercus pubescens), March 2016. (b) Typical fire-adapted
forest in the Sierra Nevada in Amador County with ponderosa pines (Pinus ponderosa) and black oaks
(Quercus kelloggii), June 2015.

California is unique amongst American states in possession of a Mediterranean climate and
associated pyrophitic vegetation. Though fire is common in most of California, the Sierra Nevada
region is used here as a comparison to Mediterranean France because of its similar vegetation; dry
forests of fire adapted pines and oaks with intermixed cedar and juniper, as well as firs at higher
elevations (see Figure 1b).

Native Californians used fire extensively to manage the landscape to produce necessary food
and household materials [28,43]. In the Sierra Nevada, fire was used around oaks to stimulate acorn
masting, meadows were broadcast burned to promote edible tubers, and shrubs were burned to
stimulate new shoots used for basketry materials. Forested areas were burned to keep down fuels
and allow for easier hunting and passage. Recent estimates calculate that about 1.8 million hectares
(4.4 million acres), or 5% of the state, burned annually in California before 1800 due to indigenous

1 France is divided into regions, which are then divided into a total of 96 departments. They are similar to counties within
American states.
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burning as well as natural starts, primarily lightning. In the Sierra Nevada, almost half the forested
area burned at low intensity at least every 12 years [44].

The discovery of gold on the American River in 1848 led to a profound demographic shift with a
huge influx of settlers for mining and agriculture [45]. The native population was decimated and the
use of Sierra forests shifted to timber and livestock grazing. Though summer grazing in high elevation
Sierra meadows was widespread in the 19th and 20th centuries, this use has declined due to changes in
federal land management policy. Fire suppression as the official doctrine of land management agencies
was instituted in the early 1900s to protect forests and timber growth [46].

The Sierra Nevada experienced a second gold rush of new residents in the latter half of the 20th
century, attracted to the region’s amenities such as open space, air quality, and views. This urban-rural
migration fueled land subdivision and home construction and a shift to a service-based economy
and away from traditional resource-based industries. Despite these changes, the area remains
overwhelmingly wildland, with only 6% designated as WUI [47,48]. Over 40% is forested, much
of it with second growth forests between 100 and 150 years old with heavy fuel loads [49] (Table 1).
The recent increase in high severity fires has created large patches of landscape that are recently burned
where few trees have survived [50].

Though France is larger in area than California, about 25 times more area was burned per year
on average between 2010 and 2015 in California than in France (Table 1). The 15 departments of
Mediterranean France cover an area of 155,540 km2, which is about half again as large as the Sierra
Nevada, though it houses 8.8 million people; ten times more than in the Sierra. Between 2010 and 2015,
an average 930 km2 burned annually in the Sierra Nevada, compared to only 40 in Mediterranean
France. Over 90% of fires are human-caused in both regions.
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Table 1. People and Fire in California, the Sierra Nevada, France, and the 15 departments of Mediterranean France.

Country/State Population
(Millions 2013)

Area (km2) Density
(Persons/km2 2013)

% Forest

% of Total Forest
Land Ownership

Area Burned
Annually (km2

2010–2015)
Largest Fires (km2) Largest Structure Loss Due to

Fire (# Structures)
Public Private

France 66 643,801 121 31% 26% 74% 84

Mediterranean
France 8.8 155,540 57 38% 28% 72% 40 614 for all 2003 fires <10 per year from all fires *

California 39 423,971 97 33% 60% 40% 2126 1106 in 2003 Cedar Fire 3280 in 1991 Oakland hills fire

Sierra Nevada 0.8 98,819 8 43% 71% 29% 931 1012 in 2013 Rim Fire 921 in 2015 Butte fire

* According to Yvon Duché, Personal Communication 9 May 2016, no database is kept.
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2.2. Document Review and Staff Interviews

In order to understand the role of land use planning in wildfire management, we reviewed land
use and fire related documents in both California and France. The choice of documents was based on
our own experience working in these landscapes, as well as the guidance of several planning and fire
professionals. Planning documents were collected and tracked using a spreadsheet. French documents
and interviews were translated by the authors into English. These were then compared to analogous
documents in California and analyzed for content to develop the themes found in the results section.

For France, we reviewed legal documents related to land use planning and fire at the
local, departmental, and national level. These documents include national planning regulations
(Les dispositions Impératives du Règlement National d’Urbanisme (RNU)), territorial coherence schemes
in the Rhone Delta department (Schéma de cohérence territorial dans les Bouches-du-rhône (SCOT)), local
urbanism plans (Plans Locaux d’Urbanisme (PLU)), risk prevention plans including the fire risk plan
for the community of Auriol (Plans de Prévention des Risques d'Incendies des Forêts (PPRIFs)), wildfire
protection plans (Plans de Protection des Forêts Contre l'Incendie (PPFCI)), and intercommunal forest
management and fuels reduction plans (Plans Intercommunaux de Débroussaillement et d’Aménagement
Forestier (PIDAF)).

Beyond these documents, we interviewed six local French key informants to better understand
the PPRIF planning process. These included staff of the Office of National Forests (Office National des
Forêts (ONF)), the fire service of the Rhone Delta department (Service Departemental D’Incendie et de
Secours des Bouches du Rhone (S.D.I.S. 13)), the Interagency Defense and Security Center for the South of
France (L’Etat-Major Interministériel del la Zone de Défense et de Sécurité Sud (EMIZ)), and a representative
of Fransylva, the union of forest landowners from the Var department. Interviews were open ended in
nature and served to ‘ground-truth’ our understanding of the planning documents. French interviews
were conducted during a 6 month sabbatical during which an author was interned at EMIZ. A field
trip to the community of Auriol, France was also done to learn about the PPRIF there.

In California, we reviewed documents at all levels of government. The main planning document
in the state is the General Plan Guidelines [51], which describes documents that must be included
in all local general plans. In addition we reviewed Wildfire Hazard Real Estate Disclosure [52]
documents, Fire Hazard Planning Technical Advisory [53], guidelines for the FRAP Fire Prevention
Fee [54], and The Strategic Fire Plan for California [55]. County level general plans were reviewed
for specific locations to see how wildfire was planned for, if at all. Specifically, we reviewed the City
of Oakland General Plan Safety Element Assessment of 2016 and the 2015 Calaveras County Local
Hazard Mitigation Plan. In addition, we reviewed federal documentation of the National Cohesive
Wildland Fire Management Strategy [56], selected parts of the Endangered Species Act [57], guidelines
for the Community Wildfire Protection Plans [58], guidelines for obtaining Local Hazard Mitigation
Plan approval [59], and the National Fire Plan [60]. In addition we interviewed employees of CalFire,
the California agency responsible for statewide fire protection. As with our interviews in France, the
interviews were open ended and designed to ground-truth findings from the document review.

3. Results

3.1. Land Use Planning in France

Land use planning in France is the jurisdiction of national, regional, and local governments.
The national government creates a unified land use planning process framework for the entire country,
which consists of 101 departments. Departments then mandate implementation of risk prevention
plans, including wildfire risk reduction plans, by local jurisdictions. Local jurisdictions develop local
land use plans which then must adopt these risk reduction plans as an overlay to their local plans.
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3.1.1. The Role of National Government in France

The French national government dictates the context for local land use planning. Rules are
contained in national planning regulations (Les Dispositions Impératives du Règlement National
d’Urbanisme (RNU)). National policies are implemented in each department. Since the year 2000,
each department has adopted a Schéma de cohérence territoriale (SCOT) (territorial coherence scheme) to
delineate the major spatial development priorities in an area over the medium to long-term.

National policy is then implemented in each department by a prefect appointed by the country’s
president. Therefore, the national government has a direct role in both setting priorities at regional
levels and implementing them. Development of risk prevention plans (Plan de Prévention des Risques
(PPR)) is mandated by national policy to control urbanization in areas at risk from natural hazards
including flooding, earthquakes, landslides, and wildfire. Departmental prefects identify areas where
risk is high and prescribe development of a PPR (see Figure 2).
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Figure 2. Schematic of land use planning to reduce wildfire hazard in France. The national
government develops planning rules (RNUs), and the regional/departmental government mandates
local fire hazard reduction plans (PPRIFs) to overlay land use plans (PLUs) developed by local
government (PLU).

3.1.2. The Role of Regional Governments

The primary planning document that limits building and re-building in fire prone areas is the
community level PPRIF (Plan de Prévention des Risques d'Incendies des Forêts). Departmental officials
impose the requirement to develop PPRIFs on local communities, requiring action on individual
properties and even on individual structures. Departmental agencies, including fire, forestry, land,
and development agencies, supply local jurisdictions with risk analysis and prepare the plans in
consultation with local elected officials and citizens (Figure 3a). In the Rhone Delta department
(Bouches-du-Rhône), the lead agency is the Department of Territories and the Sea (Direction Département
des Territoires et de la Mer (DDTM 13)). Local communities work with agencies to finalize the PPRIF
and integrate it into local plans. PPRIFs must be adopted by local jurisdictions as overlays to their
PLUs and take precedence in the event of a conflict.
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Figure 3. (a) Map from the Plan de Prévention des Risques d’Incendies des Forêts (PPRIF) for Auriol, France.
The predominant vegetation types are shown, as well as the agricultural (zone agricole) and urban
(zones urbaines) land use zones. (b) Overlay of wildfire hazard zoning developed in the Auriol PPRIF
with Red, B1, B2, and B3 zones. No new construction is allowed in the Red Zone due to wildfire hazard.

PPRIFs divide a jurisdiction into three planning zones (Figure 3b):

1. The Red Zone, where high fire hazard makes defense of property impossible. No development
is permitted.

2. The Blue Zone (divided into B1, B2, and B3), where fire risk can be mitigated. Development is
subject to conditions. In B1, development is allowed only if mitigation projects to reduce fire risk
(including road improvement and water access) are completed. No large facilities that concentrate
people such as hotels and gymnasiums are allowed and all construction must conform to fire
prevention building codes. B2 zones are areas of moderate fire hazard with adequate fire defenses
or where improvements can be made. New structures must be grouped and provided with wide
access roads and water. B3 zones have low fire hazard with discontinuous fuels where intense
fire is unlikely. These areas are subject to access and water requirements to reduce the risk of fire
spreading to neighboring areas.
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3. The White Zone, where forest fire hazard is very low and where compliance with the general
requirements of the Forest Code ensures a satisfactory level of safety. Development is allowed
subject to local planning regulations.

The PPRIF may prohibit existing homeowners from constructing additions or subdividing in
red zones. Owners of existing homes may be required to make upgrades at their own expense by
clearing defensible space, improving roads, and renovating homes by changing shutters, gutters, and
building materials within five years of approval of the PPRIF, up to a cost equivalent to 10% of the
property value. Exceptionally, the government can expropriate property if displacing people whose
life is threatened by a risk proves to be the only solution at an acceptable cost. PPRIFs require local
authorities to consider the construction of new access roads for fire and rescue vehicles and ongoing
fuels clearance along roads for fire suppression. PPRIFs go through extensive vetting with local elected
officials, agencies, and citizens. Local officials may request reclassification of areas designated as Red
to B1 if they agree to install needed infrastructure at their own cost, such as community roads, fire
hydrants, and clearing.

Each department (which is roughly equivalent to a county in the US) must develop a Departmental
Plan for Protection of Forests against Fire (Plan de Protection des Forêts Contre l’Incendie (PPFCI)), which
includes risk analysis and fire history, a situation diagnosis for each forested area in the department,
priority strategies, and an action plan for brush clearing and forest management (Plans Intercommunaux
de Débroussaillement et d’Aménagement Forestier (PIDAF)). Each department updates the plan annually
with priorities for prevention, monitoring, rehabilitation of burned areas, and monitoring.

3.1.3. The Role of Local Governments

Local urbanism plans, (Plans Local d’Urbanisme—PLUs) are prepared by local jurisdictions under
the direction of the elected mayor. The planning process is carried out on a collaborative basis involving
the various levels of government in the department. The plan is subject to public review but, once
approved, is valid for a period of ten years. The purpose of the PLU is to plan development by
establishing use zones and rules for the local jurisdiction. The community is divided into four zones:

1. Urban, where new construction is permitted in existing developed and adjacent areas.
2. Available for urban development, where infrastructure is already available or planned.
3. Agricultural areas, where agricultural related construction is permitted.
4. Protected areas with sensitive historical, ecological, or environmental values, where no new

construction is permitted.

The PLU lays out the maximum permitted density and constrains development of public spaces,
utilities, natural parks, major infrastructure areas, historic sites, and monuments, as well as areas of
major risk.

Local governments are led by mayors that are directly elected. They collaborate in the
development of PPRs when these are assigned to them by the departmental prefect. PPRs are adopted
as overlays to the PLU.

3.1.4. The Role of Citizens

Citizens impact planning by directly voting for their local elected officials who direct planning.
Local plans (PLUs) are approved by an elected mayors after extensive comment by citizens. Local
residents also comment and help craft PPRIFs. However, oversight of the planning process takes place
by the department agencies, and the employees at this administrative level are representitives of the
national government, not of the local jurisdiction. Town hall meetings are held in each jurisdiction
developing a PPRIF. Planners incorporate public input into the final plans.
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3.2. Land Use Planning in California

The United States has a federal government system in which each state has its own jurisdiction
over land use planning. In California, planning is guided primarily by general plans, which are
prepared at the local level. State laws enable local planning and also provide guidelines and minimium
standards for general plans. In addition, state level fire information maintained by CAL FIRE
(California Department of Forestry and Fire Protection) is utilized in local plans. Finally, the federal
government manages wildfire risk on federal lands and provides funding for community based fire
risk reduction projects.

3.2.1. The Role of National Government

The federal structure of the US government means that there is almost no direct role for the
national level in local land use planning. However, the federal government can influence local
plans in many ways. For one, the federal government can tie federal funds to local jurisdictions’
actions. For example, in order to be eligible for Federal Emergency Management Agency (FEMA)
mitigation funds, local governments must adopt Local Hazard Mitigation Plans. Likewise, local
governments must develop Community Wildfire Protection Plans in order to apply for federal fire
fuels reduction funds.

The federal government is also involved in addressing fire issues through the management of
public lands, including the national forest system by the USDA Forest Service, and by overseeing the
National Fire Plan (with the Department of Interior), which was developed in August 2000. The goal is
to respond to wildland fires and impacts to communities. The NFP addresses firefighting, rehabilitation,
hazardous fuels reduction, community assistance, and accountability. In many rural areas of California,
large amounts of land are managed by the federal government (about 1/3 of California is publicly
owned), and the decisions of the land managers of these broad swaths of land may impact local
wildfire risk [61]. In addition, the federal government’s enforcement of the Endangered Species Act
can limit the location and size of developments.

3.2.2. The Role of Regional Government

California, as one of 50 states, is led by a popularly elected governor who implements policy
developed by the state legislature. The State of California requires local governments to regulate
land use and sets minimum standards that must be met, including the development of general plans,
zoning, and subdivision ordinances. The state requires these local general plans and ordinances to
address wildfire and makes recommendations through the state fire agency (CAL FIRE) but does not
require specific actions of local communities.

The state also plays an important role as the main provider of technical fire risk information to
local jurisdictions. CAL FIRE has created fire hazard zone maps for each county in California, and,
since 2012, a new state law funds them to provide support to counties as they develop their general
plans. Lands designated as Very High Fire Hazard Severity Zones (VHFHSZ) need to comply with
California planning standards, including the development of more detailed fire risk assessments and
the attainment of specific findings before subdivisions are allowed (Figure 4b).

The State Board of Forestry (BOF), which oversees CAL FIRE, is required to review and make
recommendations for the safety element of general plan updates in VHFHSZ. If the local government
decides not to accept recommendations, they must state in writing their reasons for not accepting them.
Recommendations can include the development of fire safe development codes and fire protection
plans, adoption of building codes (including automatic sprinklers) for new structures in VHFHSZ,
development of evacuation routes, adoption of fuel reduction plans along roadways, and management
plans for open space areas. There is no penalty for not implementing the state’s recommendations.
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Likewise, CAL FIRE leads planning for wildfire at the state level. The Strategic Fire Plan
for California (CAL FIRE 2010) identifies fire hazard mitigation goals, strategies, and indicators
to measure success. Strategies include improving the availability and use of fire hazard and risk
assessment information. In addition, CAL FIRE prepares a local area plan for each of 21 territorial units
(which cover a cluster of counties) and six individual contract counties, which is updated annually.
These local fire plans assess the local fire situation and identify strategic areas for pre-fire planning and
fuel treatment in coordination with adjacent CAL FIRE units, national forests, and local collaborators

A fire prevention fee of up to $150 has also been imposed annually since 2013 on all structures in
the State Responsibility Area (SRA), where CAL FIRE provides basic wildland fire prevention and
protection services. SRA covers over 31 million acres of the state (about 12 million hectares). CAL FIRE
also enforces state requirements for 100 feet of defensible space around structures and fire resistant
materials in construction in fire hazard areas. CAL FIRE conducts defensible space inspections and, if
these are failed over time, can take homeowners to court, levying fines until clearing is done.

3.2.3. The Role of the Local Government

Land use planning itself is conducted by local jurisdictions. General plans are required for each
community in California and must have at least seven elements, including a land use, open space,
and safety element. Wildfire can also be incorporated into the general plan through statements about
preventing fire risk in the land use element and through suggestions for mitigating wildfire in the
open space element. Current safety element requirements mandate that communities plan to mitigate
wildfire risk by including ‘goals, policies and objectives and feasible implementation measures for the
protection of the community from the reasonable risk of fire’ [53]. Local jurisdictions in VHFHSZ, as
designated by the state, must take these risks into account in their plans. To aid in this process, the
state Office of Planning and Research (OPR) directs communities to technical documentation in the
‘Fire Hazard Planning Technical Advisory’. Local communities can add additional elements, such as
natural hazard elements, or even specific fire prevention elements. While the general plan guidelines
require communities to think and plan for wildfire, they do not prescribe specific treatments; such
decisions are left to local communities.

General plans provide broad outlines for community desires, while zoning provides specific
prescriptions of land use. In California, county and city zoning plans generally cover most rural and
WUI areas. County zoning designates densities of development allowed in different districts, including
local variations on agricultural, resource (including forestry and timber production), and open space
districts and residential, commercial, and industrial districts. These districts define allowable uses and
the structure density that is permissible (Figure 4a).
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Local governments can also adopt Community Wildfire Protection Plans (CWPPs) in collaboration
with state and federal agencies (Figure 5). CWPPs identify and prioritize areas for hazardous fuel
reduction treatments on both federal and non-federal land to reduce fire risk to the community. They
must also recommend measures that homeowners and communities can take to reduce the ignitability
of structures in the plan area.
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Figure 5. Schematic of land use planning for wildfire in California. The federal government has
limited influence on landscape outcomes, primarily through the allocation of fire funding and through
programs that were not intended as tools to mitigate fire risk, such as the Endangered Species Act,
and management of adjacent lands. The state government establishes local planning rules and has
an important advisory role for local government. Local planning laws, general plans and zoning
ordinances, have direct impacts on landscape outcomes.

3.2.4. The Role of the Citizen

Local planning is approved by elected city councils, mayors, and boards of supervisors after
extensive comment by citizens. Citizen input to general plans and zoning is required by law in
California, and, in practice, citizens can have a large impact on shaping general plans through direct
participation in meetings. Likewise, local citizens impact planning by directly voting for their local
elected officials. In many communities, there are also volunteer citizen advisory boards that make
recommendations to elected officials regarding local planning issues. In these ways, citizens in
California have a powerful voice in the planning process.

4. Discussion

Wildfire will continue to be part of life in Mediterranean climate ecosystems across the globe. Both
France and the United States had large wildfire seasons in the early 2000s, and each adopted different
strategies to improve planning to mitigate risk. In France, where the planning approach is centralized,
national/regional government accelerated mandates for wildfire land use planning at the local level
and set planning standards [62]. In the United States, where authority is decentralized and each state
sets its own rules for planning land use primarily at the local level, the federal government instead
focused on increasing financial incentives for local jurisdictions to improve planning for wildfire [18].

National involvement in local land use planning in France emphasizes risk reduction to homes,
including fire risk. The imposition of standardized requirements and the development of nationwide
standards establishes an even playing field across communities. In both countries, local elected officials
may have incentives to allow building in high fire hazard areas to placate constituents or to build a
tax base. However the imposition of a nationwide planning system in France can provide a counter
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balance to this local pressure and allow for more rational zoning and planning at the local level.
This counter balance does not exist in the US and California, where local planners and officials are free
to move forward plans that meet minimum state standards. There are many examples in California
in which local officials have ignored fire hazard and allowed risky development. For example, after
the Oakland hills fire of 1991, a state law was passed requiring mapping of high fire areas [52].
Although the City of Oakland strengthened their building and fire-prevention codes by placing new or
additional regulations on the separation of buildings, ventilation criteria, roof materials, landscaping,
and building access, they also permitted rebuilding of nearly all the destroyed homes, allowing many
of them to increase in size. Such disregard for fire hazard by local authorities is more difficult in France.

Regional governments in both France and the US play important, although different, roles.
In France, departments mandate the development of fire risk prevention plans (PPRIFs), which local
authorities must accept and follow. They also provide technical expertise and coordinate local and
national government actions. In California, the state government identifies high fire risk areas and sets
guidelines in the form of general plan requirements, and, though it can now make specific wildfire
mitigation recommendations, local governments are not required by law to adopt them. Thus, while
the state of California plays an important role in land use planning, it cannot require local governments
to prohibit development in high fire hazard areas as the French departments can.

At the local level, both France and California rely on local elected officials to plan for wildfire
risk reduction and incorporate citizen input into plans. In California, state and federal agencies have
limited recourse beyond lawsuits if they disagree with general plans and zoning ordinances, which
may lead to fire risk. This gives local communities greater leeway than in France, where local planning
decisions can be overruled by national and regional authorities. There is no requirement for federal
land management or other agencies in the US to participate in local land use planning, though it does
occasionally occur [63].

Overall, France has responded to the increasing hazard of wildfire in the WUI by accelerating
the adoption of PPRIFs mandated by their centralized government structure. PPRIFs require local
governments in the highest risk areas to prevent and regulate building into fire prone areas. In practice,
the development of PPRIFs has been slow due, in part, to the sheer quantity of fire hazard areas.
For example, 110 of the 119 communes2 in the Rhone Delta department (Bouches-du-Rhone) have been
designated as at some risk from wildfires, but so far less than a dozen PPRIFs have been adopted [64].
The adoption of PPRIFs has also been slowed by resistance from local governments. The process has
increased tensions between national and local governments in many areas because PPRIFs shift some
of the costs of fire hazard mitigation to local communities and landowners [62].

The centralized French system, which can prohibit development in fire prone areas, appears to
have some advantages over the decentralized system in California, which generally does not. However,
the prospects for increasing the role of the federal government in local land use planning in the US
seem slim. It also seems likely that local jurisdictions in California would resist any ceding of local
authority over planning and zoning to the state government, even if they thought it would lead to
better results. The reliance on local governments for land use planning for wildfire echoes findings
from other studies that have looked at governance and wildfire management more generally; In the
United States, the federal government relies on local communities to address wildfires and relies on
funding mechanisms as the primary way to influence local actions [18,19].

On the other hand, decentralized authority in the US can allow individual California jurisdictions
to take innovative approaches to reduce building in fire risk areas. Local jurisdictions do not need to
wait for policy changes at the state level to pursue more stringent building requirements in fire risk
areas. Changes in leadership in countries with more centralized governance, such as France, can lead
to policy shifts that affect the entire polity.

2 Departments are divided into communes, which are similar to US townships. There are about 36,000 in France.
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There are actions that could be taken in California to improve land use planning for wildfire
throughout. First, local governments could try to develop their own restrictions on building in fire
prone areas within their jurisdictions. State and federal governments could also take a larger role in
providing fire related information for local communities. Especially in the Sierra, where the majority
of land is managed by the federal government, the federal government could work to supply local
authorities with up-to-date maps of fuels, fire hazards, and fire-fighting plans for federal lands to help
local governments better assess wildfire risks. At the same time, coordination between agencies may
lead to higher quality fire hazard maps, which are essential to planning.

Second, beyond information sharing, federal, state, and local authorities could work to coordinate
actions regarding land use planning and fire risk. Currently, state level agencies have an advisory role
in local planning. This role could be made more formal by requiring development of comprehensive
wildfire risk mitigation recommendations for consideration in local land use planning processes.

Third, the state of California could mandate stronger risk reduction by local governments by
strengthening the land use planning requirements in general plans. Currently, general plans must
address threats from wildfire, but do not prohibit homes being built in fire prone areas. Also, while fire
hazard zones can influence the location of subdivisions, they do not impact the spatial arrangement of
homes, which can be important in many cases [10]. The state could strengthen the language to require
local jurisdictions to limit construction in hazardous areas and mandate design criteria. Likewise, the
state could offer incentives such as money for fuel reduction programs to communities who incorporate
strong fire risk reduction programs into their general plans and zoning ordinances.

In France, better collaboration between local and national/departmental government during the
local land use planning process (development of PLUs) could allow for local plans to better incorporate
fire risk information in the first place. This would reduce the number of PPRIFs needed to overlay
local planning decisions that do not take wildfire risk into account.

Although the exact reasons are not clear, far fewer structures are burned by wildfire in France
than in California (Table 1). Aside from land use planning, other factors undoubtedly contribute to
the relatively small loss of structures in the WUI in France. Structures face less fire exposure because
of the many fewer acres burned in France. Construction materials are no doubt also important, since
French homes are generally built of non-combustible stone, concrete, and tile. Population density may
also reduce structure loss by reducing the relative size and scale of wildlands. It may also increase the
resources available for fire suppression, compared to a much more sparsely populated Sierra Nevada
(Table 1). Climate variability, vegetation and fuel characteristics, and wildfire suppression tactics also
vary between the two locations. These factors deserve further investigation.

5. Conclusions

As the risk of wildfire structure loss continues to increase in both California and France, due to
population growth and building in wildfire areas, improved methods are needed to ensure that land
use planning properly incorporates wildfire risk. National governments in the US and France have
responded differently, in decentralized and centralized ways, respectively. In centralized France, the
response to risk was to strengthen requirements that local jurisdictions adopt policies, imposed by
national and regional governments, which prohibit construction in high fire hazard areas. In the US,
with its decentralized governance system, the federal government has responded to increasing risk by
increasing financial incentives to community-based wildfire risk planning. California, has required
its local jurisdictions to consider risk in land use planning but has not mandated specific measures,
meaning that development in high fire hazard areas is rarely prohibited.

Recent loss of structures in the WUI in Mediterranean France has been limited, while California
continues to experience much more fire and substantial home loss in most years. Many factors may
produce this difference in home loss, including land use planning, vegetation and fuel characteristics,
fire behavior and exposure, population and urban density, construction materials, suppression tactics,
resources allocated, and climate variability. Cross cultural comparisons of these factors in France,
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California, and other areas with Mediterranean climates would contribute to improvements in land
use planning for wildfire risk.
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