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Introduction 
Nationwide, the national forest system covers 192 million 
acres and contains 155 national forests and 20 national grass- 
lands. These national forest system lands provide a variety of 
social, cultural, and economic benefits to society. An increas- 
ing number of housing units are now located along and near 
the boundaries of national forests, resulting from desires to 
reside near natural amenities and an expanding population. 
Nearly a quarter of the U.S. population now lives in a county 
that contains national forest system land (Johnson and Stew- 
art in press). Increases in the level of residential development 
on rural lands around the boundaries of national forests may 
threaten the provision of goods and services from national for- 
ests. The objective of this study is to identify national forests 
and grasslands in the conterminous U.S. that are likely to ex- 
perience increases in residential housing densities on the cur- 
rently rural private lands located outside their boundaries. This 
study is one in a series completed for the Forests on the Edge 
project sponsored by the State and Private Forestry branch of 
the USDA Forest Service. 

Methods 
The boundaries of administrative national forests located in 
the conterminous U.S. were identified from a coverage of na- 
tional forest system lands (USDA FS 2000). Using a GIs, three 
spatial buffers with distances of 0 to % mile, % to 3 miles, 
and 3 to 10 miles were created around the external boundar- 
ies of national forest system lands. No buffers were created in 
private inholdings within national forest external boundaries. 
Overlapping buffers surrounding the external boundaries of 
individual parcels of the same administrative national forest 
were dissolved. Those buffers that overlapped between differ- 
ent administrative national forests were identified for use in 
future analytical steps but not dissolved. 

Spatial layers (100 X 100 meter) of year 2000 and projected 
year 2030 housing density on private lands throughout the con- 

projected year 2030. Housing density was deemed to increase 
between year 2000 and projected year 2030 for a given 100 X 
100 meter pixel if housing density moved from Rural I in 2000 
to either Rural I1 or Exurban-urban in year 2030 or from Rural 
I1 in 2000 to Exurban-urban in 2030. More detailed descrip- 
tions of the housing density layers and the methods used in 
identifying projected increases in housing density are available 
in Stein et al. (2005a, 2005b). 

The acres of all private rural lands projected to experience in- 
creases in housing density were tabulated for individual na- 
tional forests and for all national forest land in the contermi- 
nous U.S. collectively, At the forest-level, total private land 
area and land area with increasing residential housing density 
were tabulated for the dissolved buffers surrounding adminis- 
trative national forests. For the entire national forest system in 
the conterminous U.S., total private land area and acres with 
expected increases in residential development within the buf- 
fers were tabulated, taking into account the areas of overlap- 
ping buffers between administrative national forests that are 
adjacent to one another to avoid double counting. 

Results and Discussion 
Approximately 21.7 million acres of currently rural private lands 
within 10 miles of national forest boundaries are projected to ex- 
perience substantial increases in the level of residential develop- 
ment by year 2030 (Table I). These 21.7 million acres represent 
8% of all private lands within 10 miles of national forest external 
boundaries. Of those lands closest to national forest boundaries 
(i.e., within % mile), substantial increases in the level of residen- 
tial development are projected on 1.5 million acres of currently 
rural private lands, representing 7% of all private lands within 
% mile of national forest boundaries. Approximately 6.2 million 
acres of currently rural private lands located between % and 3 
miles of external forest boundaries are projected to experience 
increases in housing density by year 2030. 

terminous U.S. were obtained via the SERGOM v 1.0 model 
Table 1. Area of Rural Private Land and Percent of All Private 

(~heobald 2004a; ~heobald 2004b; Theobald 2005). For this Land Adjacent to National Forest System Boundaries Nation- 
study, housing densities observed in year 2000 and projected to wide Proiected to Experience Housinq Growth, 2000 to 2030 
the year 2030 were classified into three housing densitv catego- -Amount of orivate land - - 
ries: Rural I, Rural 11, and Exurban-urban. Rural I lands were projected to experience 
those with housing densities of 16 or fewer housing units per NFS housing density increase- 

boundarv (miles) Percent Area (in million acres) square mile, Rural I1 lands had more than 16 and less than 65 0 to % 7 1.5 
housing units per square mile, and Exurban-urban lands were % to 3 7 6.2 
those with 65 or more housing units per square mile. A single 3to 10 8 14.1 
spatial layer identifying housing density increase on rural lands 0 to 10 8 21.7 
was created from the housing density layers for year 2000 and NFS = Forest System 



National forests located in USDA Forest Service regions 8 and 
9 (the southern and eastern U.S. regions, respectively) account 
for 15 million of the 21.7 million private acres projected to 
experience residential increases by 2030. Although the major- 
ity of national forests are located in the western U.S., national 
forests located in the eastern half of the U.S. account for more 
than half of the projected increase in residential development 
around national forest system lands. This pattern of projected 
residential development reflects the greater projected changes 
in population and more extensive private land base of the east- 
ern half of the United States. Population projections indicate 
that the population of the eastern U.S. will likely increase by 
at least 53 million individuals by the year 2030 (USDC Cen- 
sus Bureau 2004). Comparatively, the projected population in- 
crease for the western U.S. over the same timeframe is 28 mil- 
lion individuals-with nearly half of those individuals residing 
in a single western state, California. 

At the individual forest level, moderate and high increases in 
the level of residential development on currently rural private 
lands are projected throughout the national forest system (Fig- 
ure 1). Among the western national forests, those located in 
Colorado, northwestern Montana and northern Idaho, Califor- 

nia and Oregon are projected to experience the highest levels 
of residential increase. In the eastern U.S., moderate and high 
levels of residential density increase are projected around most 
national forests located in the southern states and around many 
forests located in the Northeast and Great Lakes regions. 

Nine individual national forests are projected to experience 
increases on 25% or more of private lands located at one or 
more of the buffer distances considered in this study (Table 2). 
Across the entire 10-mile buffer, the Bitterroot National Forest 
located in Montana and Idaho is projected to have the great- 
est percentage of nearby private land undergo rural residential 
development. A large extent of the Bitterroot National Forest is 
located around the Bitterroot Valley in southern Montana. The 
Bitterroot Valley has recently experienced some of the high- 
est growth rates in Montana and this population and housing 
expansion is projected to continue in the coming decades. The 
Plumas and Tahoe national forests in the Sierra Nevada Moun- 
tains of California are also projected to experience residential 
development on a high percentage of private lands. In the east- 
ern U.S., six national forests are projected to experience sub- 
stantial increases in residential development on approximately 
30% of private lands located within 10 miles of national forest 

Figure 1. National Forest System lands projected to experience increased housing density on rural private lands located within 
10 miles of national forest or grassland boundaries, 2000-2030 



boundaries (Table 2). Three of these national forests are lo- 
cated in the Southeastern U.S.: the Chattahoochee-Oconee Na- 
tional Forests, the Cherokee National Forest, and the National 
Forests of North Carolina. 

Management Implications 
Increases in the level of residential development on currently ru- 
ral lands surrounding national forests may have a number of im- 
plications for the resources and management of national forests. 
Three areas of concern are the potential impacts on native fish 
and wildlife populations, wildland fuels and fire management, 
and recreation access and visitation. Residential development on 
private lands can have impacts on wildlife populations on public 
lands (e.g., Danielson et al. 1997; Riley et al. 2003). On the Bit- 
terroot National Forest, one concern is as ofprojected residential 
development. Loss of winter range in the Bitterroot Valley may 
limit useable habit, including food resources. 

An increase in the number of houses on the landscape in the 
wildland/urban interface increases the likelihood of and po- 
tential impacts from wildland fire and increases the costs of 
wildland fire and fuels management (Cardille et al. 2001; Pre- 
stemon and Butry in press; Radeloff et al. 2005~). Nearly 30% 
of the private lands within 10 miles of the Huron-Manistee Na- 
tional Forest in Michigan's Lower Peninsula are projected to 
experience increases in residential development on currently 
rural lands (Table 2). Jack pine (Pinus banksiana) occurs in 
many locations within the Huron-Manistee National Forest 
and is prone to explosive stand-replacing wildland fires. The 
result of an escaped prescribed burn, the 1980 Mack Lake Fire 
on the Huron National Forest burned 20,000 acres of jack pine, 
razed 44 structures, and resulted in the loss of one life in a sin- 
gle 6-hour period (Simard et al. 1983). As more housing units 
are distributed on the landscape around the Huron-Manistee 
National Forest, and other fire prone landscapes, fire and fuels 
management may become increasingly challenging. 

Increases in the number of residences located on the periph- 
ery of national forest lands may have impacts on the extent 
of recreation access to national forest land and the amount of 
national forest recreation use. In regard to the former, increases 
in the numbers of landowners and residential land parcels may 
decrease or eliminate traditional access points from private 
land to national forest land (Peterson and Williams 1999), po- 
tentially displacing recreation use to other recreation locations 
on the forest. Regarding the latter, population increases in the 
communities near national forests may lead to an increase in 
the total number of national forest recreation visits as a greater 
number of individuals will live in close proximity to national 
forest recreation resources and open space. Individuals living 
near national forest land currently account for more than half of 
all national forest recreation visits (Stynes and White 2006). 

Conclusions 
With the population of the U.S. projected to increase by 82 
million by 2030 (US Census Bureau 2004), residential devel- 
opment on rural lands in proximity to natural amenities, includ- 
ing national forests, will likely continue. This study helps to 
identify those national forests that may experience some of the 
greatest changes in the level of residential development near 
their boundaries and the potential resource and management 
implications of that development. Such an understanding can 
help scientists, resource managers, and communities anticipate 
potential impacts, plan for prudent growth; and implement 
policies that take residential development into consideration. 
Future research should focus on projecting private residen- 
tial development on inholdings within national forest external 
boundaries and further quantifying the linkages between resi- 
dential development and the health, use, and management of 
national forests. 
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