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There is an additional chapter relating to issues in 

Bordering States, and an Appendix that describes 

Data and Analytical Needs. The FRAP website has 

supporting information regarding assessment meth-

odologies and other background material. 

The eleven assessment chapters contain 23 unique 

spatial analyses and their resultant priority land-

scapes and generate 150 key findings, found at the 

beginning of each chapter. The number of priority 

landscapes reflects the diversity of issues, ecosys-

tems, and values at work in California. Resultant 

priority landscapes are purposefully kept separate 

to focus on those particular assets and threats being 

modeled. While attempting to cover a broad range 

of issues, they may not be exhaustive due to factors 

such as data limitations and availability, and con-

straints on time and personnel, or other challenges. 

OVERARCHING FINDINGS 

From this assessment’s key findings, six overarching 

issues emerged that unite disparate chapter results: 

1. Forest and rangelands, and urban forests, 

remain valued assets, critical to the economic, 

social, and environmental well-being of 

California. 

Forests, rangelands, and urban forests clearly 

are among the major factors contributing to 

the quality of life enjoyed by Californians. 

These lands serve as high quality habitat for 

fish and wildlife species, sequester carbon to 

mitigate climate change, capture vital runoff 

for agricultural and domestic water supply, 

and provide a variety of outdoor recreation 

and education opportunities. Many rural 

communities depend on working landscapes 

for timber and rangeland livestock industries, 

or for amenity values to attract new residents 

seeking a better lifestyle, such as retirees. 

Finally, in metropolitan areas urban forests 

contribute to improved air quality, cooling of 

heat islands for energy conservation, and local 

employment. 

2. California’s forest and rangelands face a 

variety of threats, and trends indicate that 

these are increasing in number, extent, and 

severity. 

For a variety of reasons, pressure to convert 

forest and rangeland to more developed 

land uses continues. In addition, wildfire 
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trends point to increasing acres of forests and 

rangelands burned statewide, particularly in 

conifer forests. Impacts are likely to increase 

in the future, based on climate change 

research indicating increased fire activity and 

severity. Forest pests cause major damage, 

resulting in significant public and private costs 

and losses. Increased prevalence of exotic 

invasive forest pest species is a major concern. 

Since California (1984) and Federal 

Endangered Species Acts (1973) were passed, 

the general trend has been an increase in the 

number of both animals and plants listed as 

threatened or endangered. California’s native 

fish are having great difficulty adapting to 

human induced changes, such as introduction 

of exotic species and in and near-stream 

habitat degradation. The California Wildlife 

Action Plan (2007) presents at least 20 main 

threats to plant, wildlife and fish populations 

and their habitats across the state. 

Finally, climate change poses a major 

new challenge across all forest and range 

landscapes, with temperatures likely to 

increase and large uncertainty in future 

precipitation amounts and distribution 

patterns. Over the long-term, climate change 

is likely to shift plant and animal species 

distributions, and cause unknown impacts on 

forest and rangelands. 

3. Demands on forest and rangeland resources 

are increasing, especially for ecosystem 

services. Emerging markets are placing new 

demands on these lands. 

The state’s already large population continues 

to increase, particularly in Southern 

California, and an estimated 3.9 million 

residents will be added over the next decade. 

This trend places increasing pressure on land 

development and natural ecosystems in the 

state. The demand for clean water from forest 

and rangeland watersheds will keep growing, 

while the supply remains static or uncertain. 

In addition, the development of renewable 

energy sources from forest and rangelands 

potentially will affect all bioregions, given the 

increased infrastructure required. Finally, the 

increasing popularity of specific recreation 

activities such as off highway vehicle use 

creates a significant challenge to provide 

adequate recreation opportunities in locations 

where best management practices can be 

applied and impacts minimized. 

4. A significant portion of forest and 

rangelands, urban forests, and the 

infrastructure required to meet demands 

from these lands, is in a degraded or 

undesirable condition. 

The analyses in this assessment showed that 

much of the state’s forest and rangeland has 

been compromised by disturbance and past 

uses. At least 2.35 million acres were found to 

be impacted from past wildfires statewide, and 

over 6 million acres by pests, mostly on U.S. 

Forest Service lands. The 2002 list of impaired 

waterbodies estimated that California has over 

26,000 miles of impaired streams, about 14 

percent of the total miles of streams and rivers 

in California. Twenty-eight fish taxa are listed 

as state or federally threatened or endangered, 

and at least 45 percent of California’s 62 native 

fish species are considered by the California 

Department of Fish and Game (DFG) as those 

of greatest conservation need. 

The infrastructure required to meet demands 

from these lands and provide opportunities for 

treatment of impacted areas is similarly in an 

unfavorable condition. The softwood sawmill 

capacity in California shrank by 25 percent 
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in the last few years, indicating an overall 

contraction of the sector in jobs, capacity and 

economic activity. The ranching industry has 

also been in steady long-term contraction, 

and large ranching operations must find 

means to remain economically viable to avoid 

conversion, abandonment or fragmentation. 

Agencies that provide recreation opportunities 

are struggling to meet demand for diverse, 

safe, high-quality recreation opportunities 

with smaller budgets, which is resulting in 

instances of reduced hours of operation and 

deferred maintenance. In metropolitan areas, 

about 800,000 densely populated acres, or 

15 percent of the state’s urban area, has been 

identified with high threat from air pollution 

and urban heat islands. Close to 28 percent of 

the state’s population (9.5 million people) live 

in these areas. 

5. Opportunities exist to improve the quality 

and quantity of benefits from these lands. 

There are management options leading 

to desired future conditions to sequester 

more carbon, improve water quality, foster 

more vibrant rural economies, and make 

natural landscapes more resistant to threats. 

Reaching desired future conditions will 

require surmounting numerous political, 

social, and economic challenges. 

Emerging markets for renewable energy, 

carbon, niche products, and ecosystem 

services are already having an impact on 

how forest and rangelands are managed. 

Developing appropriate policies will require 

a better understanding of the benefits and 

environmental impacts of these emerging 

markets, and how society values the various 

market and non-market products and services 

provided by forests and rangelands. Emerging 

markets for ecosystem services have the 

potential to not only provide incentives to 

sustain forest and rangelands in the face of 

development pressures, but also influence 

how they are managed. Many policies, 

programs, agencies and stakeholders are 

involved with making decisions over where 

to make investments that affect ecosystem 

services. This typically involves protecting 

areas that provide unique or high levels of 

desired services, or restoring areas impacted 

by past events. Augmenting this with emerging 

market-based solutions could enhance our 

ability to sustain these important services into 

the future. 

For example, carbon markets could 

provide incentives for longer rotation ages, 

maintaining fully stocked conifer stands, 

and conducting treatments to minimize risk 

from wildfire and forest pests. California has 

large acreages of forests that, with additional 

management and investment, could provide 

larger future benefits in terms of forest 

products, jobs, and carbon storage and 

sequestration. Similarly, biomass energy from 

forestlands can provide a financial incentive 

for reducing wildfire and forest pest risk, and 

for treatment of impacted areas. 

6. One of California’s great strengths is its 

human capital. The potential to reach 

desired future conditions across forest and 

rangelands will depend in large part on 

taking advantage of and augmenting existing 

collaborative efforts and groups, initiatives, 

strategies, and success stories. 

At the state, regional, and local level, there are 

many examples of innovative, collaborative, 

successful efforts to develop and implement 

policies and strategies to improve current 

conditions. 

4 
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At the state level, a number of strategic 

planning documents, programs and initiatives 

have been drafted that have bearing on forest 

and rangelands, such as the California Wildlife 

Action Plan, the Water Plan, the Renewables 

Portfolio Standard, Bioenergy Action Plan, 

California Outdoor Recreation Plan and the 

Off Highway Vehicle Strategic Plan, and 

Assembly Bill 32 Scoping Plan. Each has a 

particular focus on one or more key resources. 

While touched on in this assessment, they 

are covered in more detail in the strategy 

document. 

A large amount of work has been completed or 

is underway in California to identify, preserve 

and protect important wildlife, plant, and fish 

habitat. For example, nearly $200 million in 

grant monies has been awarded by DFG alone 

for fish habitat restoration in 26 counties 

since 1981. A recently released DFG study on 

essential wildlife corridors connecting areas 

of core habitat gives a regional scale view of 

areas which should be looked at in more detail 

for conservation. Similarly, federal and state 

funding promote water quality through efforts 

such as CALFED, and recreation opportunities 

through the Land and Water Conservation 

Fund. 

At the region level, there are excellent 

examples of efforts to develop and implement 

strategies to protect and manage green 

infrastructure for both commodity production 

and ecosystem services. These efforts 

are typically cross-jurisdictional, involve 

stakeholders, and address multiple issues 

such as recreation, water, wildlife habitat and 

economic development. For example, counties 

in the Bay/Delta bioregion have achieved 

a significant level of green infrastructure 

protection despite the absence of large federal 

landholdings by developing a shared strategy 

and adopting a wide range of complementary 

public-private programs. 

At a more local level, the number of Firesafe 

Councils and watershed groups is testament 

to the value of public involvement, as are the 

various organizations that serve to educate 

local residents in the value of care of local 

landscapes, and involve them in stewardship 

and volunteer efforts. 

Finally, many private companies, non-profit 

organizations, and governmental programs 

have worked hard to sustain and improve 

California’s urban forest. This strong network 

of organizations provides many public benefits 

by improving the urban forest, and the public 

awareness of the importance of urban forests 

is growing. The Urban Forest Protocols were 

approved to benefit local governments and 

provide incentive to others through offset 

carbon credits for planting trees in urban 

settings. 

SUMMARY OF CHAPTER RESULTS 

Key findings and highlights from each topic covered 

in this assessment are supplied in this section, orga-

nized according to the guidance given by the Forest 

Service’s Redesign program. These highlights do not 

cover the topics in detail, but provide a quick review 

of topic coverage to serve as a supplement to the 

strategy report. 
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  Chapter 1.1
Population Growth and
Development Impacts 

2010 ASSESSMENT Chapter 1.1: Population Growth and Development Impacts

In many parts of the United States, forests and other open space are being fragmented and converted 
to development. Forestry agencies can work with partners, stakeholders and communities to identify 
and protect priority forest landscapes through land acquisition, conservation easements, and land 
use policies. Forestry agencies can also provide technical assistance to communities to help them stra-
tegically plan for and conserve forests and other open space. 

Factors contributing to loss include residential, commercial and industrial development; expansion of 
utility infrastructure and transportation networks; and planning, zoning, and policies that favor con-
version. Consequences include the outright loss of public benefi ts associated with forests or the mar-
ginalization of those values provided by contiguous forested landscapes. Fragmentation also includes 
“parcelization,” or the fracturing of large singular ownerships into numerous smaller ones. 

Assessments and strategies should attempt to identify, protect and connect ecologically important 
forest landscapes, and open space, thus maintaining a green infrastructure, particularly around and 
within areas of, population growth and development (excerpted from the U.S. Forest Service State 
and Private Forestry Farm Bill Requirement and Redesign Strategies). 

KEY FINDINGS 
 California’s population continues to increase, particularly in Southern California. 

An estimated 3.9 million residents will be added over the next decade. This contin-
ued trend will place increasing pressure on land development and ecosystems in 
the state. 
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percent of the original riparian forests still remained 
in the northern Sacramento Valley (Swift, 1984). An 
even larger proportion of this high-value habitat type 
was converted in areas of the Central Valley to the 
south. 

Profound changes have occurred also in other re-
gions of the state. The coastal sage scrub and oak 
savannas that once dominated Southern California’s 
coastal plains and alluvial fans were diminished first 
by citrus groves, and more recently by huge expanses 
of urban and suburban development. Large areas of 
grasslands, oak savannas and hardwood tree domi-
nated habitat types have been developed in other 
portions of the state. The high number of narrowly-
distributed endemic plant and animal species and 
sharp decline in the extent of some ecosystems has 
contributed to California’s many varieties of plants 
and animals that are now threatened, endangered 
or of other special concern (DFG, 2009; Thelander, 
1994). This is particularly true around the state’s two 
largest urbanized areas in the South Coast and Bay/ 
Delta bioregions. 

CURRENT STATUS AND TRENDS 
This section gives an overview of historic and current 
expansion of urban and rural development in Califor-
nia, as well as some tools and organizations that help 
guide development and address its adverse impacts. 

Growth of Urban Development 

Over the past decades urban development has steadi-
ly expanded into areas of formerly undeveloped or 
agricultural lands. Sleeter et al., (2010) estimated 
from satellite data that from 1986 to 2000 an aver-
age of 64,000 acres was converted annually in Cali-
fornia from other land uses to urban development. A 
different study indicates that about 70 percent of that 
total (average of 44,000 acres/year) was previously 
agricultural land, approximately 15,500 acres of 
which was rangeland formerly used for grazing stock 
(California Department of Conservation, 2006). The 
remainder (about 20,000 acres/year) came from 

converting lands from a natural or near-natural 
state. 

Data modeled by decade for the period 1950–2000 
show a similar but somewhat lower estimate over a 
longer time frame (U.S. Environmental Protection 
Agency, 2009). On average, about 55,000 acres per 
year were converted from other uses to urban/subur-
ban land use (Figure 1.1.1). Overall, during the past 
two decades or more the rates of conversion to urban 
land use have varied due to economic and other fac-
tors, but show a slight downward trend. Moreover, 
recent planning policies are favoring higher popula-
tion densities than historically typical, so the acreage 
conversion rates may continue to decline. 

Growth of Low Density Rural Development 

Movement of low density development into new 
areas can be difficult to determine spatially. A central 
challenge is selecting a characteristic scale and buffer 
area with which to generalize the development across 
landscapes into sparse housing densities. Different 
methodologies and standards used in studies can 
thus make comparisons difficult. 

Estimates were made of low density housing growth 
in rural areas using data from the U.S. Environ-
mental Protection Agency (2009), shown in Figure 
1.1.1 as the newly parcelized acres by decade, from 
1950–2000. Newly parcelized acreage peaked in the 
1970–1980 at about 110,000 acres per year, decreas-
ing steadily to just over 75,000 acres per year in 
the 1990 to 2000 time frame. Data for the current 
decade will be available with completion of the 2010 
census now in progress. 

The Regulatory Environment 

California’s system of laws and regulations that 
have bearing on new development is one of the most 
complex in the nation (CAL FIRE, 2003; Governor’s 
Office of Planning and Research, 2009). Some oper-
ate at the local level, such as those enacted in the 478 
incorporated cities in the state, while others apply 
across county or broader regional or statewide scales. 
At the local level, zoning and city ordinances regulate 
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the types of development that are allowed within 
specified areas of the city limits (California Legacy 
Project, 2004). 

Counties, and their Local Agency Formation Com-
missions and Regional Transportation Planning 
Agencies, actively plan and manage development. 
In addition, at least 25 Metropolitan Planning Orga-
nizations and Councils of Government form multi-
agency regional planning bodies in California (Office 
of Planning and Research, 2009). Counties, major 
metropolitan areas and other areas of the state coor-
dinate land use planning and development through 
these agencies at much larger scales and around the 
most burgeoning cities and communities. 

The California Environmental Quality Act (CEQA) 
was first enacted in the 1970s to provide systematic 
examinations of the environmental consequences 
of new development projects. CEQA requires new 
developments comply with negative declarations 
(where there is no significant impact) or create an 

Environmental Impact Report to elaborate on the 
likely impacts of a proposed project. The California 
and federal Endangered Species Acts (CESA and 
ESA) can have bearing on land development in areas 
where threatened and endangered species and their 
habitats occur or are potentially present, and where 
federal species recovery plans determine critical hab-
itat areas. The Clean Water Act can also affect types 
and locations of development in watersheds that are 
listed 303(d) and where Total Maximum Daily Loads 
(TMDLs) of pollutants have been established to limit 
further potential sources of pollution. 

Other statewide legislation has been enacted in 
response to broad concerns about development 
threats to certain land uses and habitat types. These 
include the Williamson Act of 1965 and the Forest 
Tax Reform Act of 1976, the Natural Communities 
Conservation Planning Act (NCCPA) of 1991 and the 
Oak Woodlands Conservation Act of 2001. The vol-
untary Williamson Act reduces the property tax on 
owners of agricultural lands in return for it not being 

Newly Developed Acres in California by Decade, 1950 - 2000 
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Figure 1.1.1. 
Growth of development in two density categories shown by decade from 1950 through 2000. Con- 
verted and parcelized acres correspond to housing density categories urban/exurban and low den-
sity rural, respectively. These density categories were also used in the risk analysis for this chapter. 

Data Source: U.S. Environmental Protection Agency, 2009 
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View of the Verdugo Mountains.The city of Glendale, California is visible in the foreground. 

area each has conserved ranging from a few hun-
dred to many tens of thousands of acres. Some, like 
The Nature Conservancy and the Trust for Public 
Land, are active in the state and across the entire 
country. Recent years have seen strongly increasing 
trends in both the number of smaller land trusts and 
their activity levels, driven by bond and tax funded 
measures. 

The private non-profit Local Government Commis-
sion provides “inspiration, technical assistance, and 
networking to local elected officials and other dedi-
cated community leaders who are working to create 
healthy, walkable and resource-efficient communi-
ties.” Members of this group authored the Awhanee 
Principles, which outline a set of guidelines for com-
munities that have influenced city and county plan-
ning since their creation in 1991. 

The community activist organization Greenbelt Al-
liance has been working for 50 years to influence 
policy and regulations to conserve high value land-
scapes in the impacted Bay/Delta bioregion. Their 
2006 report provides detailed maps of landscapes at 

risk of development across the bioregion (Greenbelt 
Alliance, 2006). 

The severe contraction in the economy and state 
budgets since 2008 has decreased the activities of 
private organizations involved in land conservation 
and management. Many are dependent in large part 
on bond measures and local taxes, which have fallen 
off dramatically in recent years. Although the eco-
nomic downturn has diminished the cash donations 
to land trusts overall, a countering effect has been 
reduction in the price of land. In California the cost 
of real estate has decreased to the point where some 
areas are much more affordable, and some well-
endowed land trusts are now taking advantage of this 
opportunity. 

Coalitions, Consortia, and Initiatives 

In some areas, land trusts are partnering together in 
their efforts to conserve land. For example, the North 
Sierra Partnership is a joint effort of the Sierra Busi-
ness Council and four land trusts (two regional and 
two national): Feather River, Truckee-Donner, The 
Nature Conservancy and the Trust for Public Land. 
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