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INTRODUCTION

In 1974, Congress passed the Renewable Resources Planning Act (RPA) to provide long-term direction
for the management of the National Forest System and other U.S. Forest Service (USFS) programs. As part of
that act, Congress required a nationwide assessment of the supplies of and demand for natural resources every
10 years. This assessment compares the current supply of renewable natural resources—range, recreation,
timber, water, wildlife, and wilderness—with current and likely futurc demands on these resources. Since all
land ownerships together provide these renewable natural resources, the assessment looks at private lands as
well as public lands, from state to federal agencies. The assessment provides the overall context for the Forest
Service to develop its own five-year RPA program for managing National Forests and related programs. Given
that many of the values of natural resources on public lands are non-market, the price mechanism is unavail-
able to balance the quantity demanded with the quantity supplied.
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The comprehensiveness of the RPA assessment is typically broader than individual state and federal
agencies, which look at just their own resource base and management mandate. However, the findings of the
comprehensive RPA assessment should be of use to all state and federal natural resource agencies in perform-
ing ecosystem management. The intention of ecosystem management is that agencics will coordinate their
resource management activities with cach other so that they complement rather than conflict with each other’s
action. The comprehensiveness of the assessment is of particular importance for the country’s wilderness
resource. Federal agencies are required to manage their congressionally designated Wilderncss as a part of the
National Wilderness Preservation System (NWPS). As such, agency decisions are influenced, in part, by how
their recommendations of roadless areas contribute to the overall diversity of the system.

This chapter provides an overview of the NWPS in the United States. This information should prove
useful to state and federal land management agencics responsible for wilderness recommendations and man-
agement. The chapter describes the current status of the NWPS and how it contributes to recreation and
ecosystem protection in the United States.

HISTORICAL TRENDS AND CURRENT STATUS

Wilderness Supply Trends 1965 to 1994

More than 30 years have passed since the 1964 National Wilderness Preservation Act designated 54 areas
totaling just over nine million acres to comprise the NWPS. Today, the system covers almost 104 million acres
in 630 areas and is managed by four federal agencies (Cole 1996). The USFS manages nearly 29 million acres
in the lower 48 states (36 million when Alaska is included). The National Park Service (NPS) manages another
10 million acres (39 million when Alaska is included). These two agencies manage over 80 percent of the
acreage in the NWPS in the lower 48 states and nearly all of the documented Wilderness recreation occurs in
their jurisdictions.

National Forest Wilderness

USFS designations began in 1964 with the passage of the Wilderness Act. As Table VII.1 shows, Wilder-
ness designation of national forest land occurred sporadically as Congress acted upon recommendations of the
USFS and environmental groups. Growth was relatively modcrate after the initial enactments. Twenty-five
percent was added over 10 years to make a total of 15 million acres in 1975. Between 1975 and 1985 designa-
tions grew significantly, increasing the total on national forests to 27 million acres in 1985. From 1975 to 1985,
the average annual growth rate was 13.2 percent. Between 1985 and 1995, the annual rate of USFS designa-
tions slowed to about 1.1 percent. During that period, significant additions occurred in the Rocky Mountain,
Pacific Coast and the Southern regions (see Table VII.1). The vast majority of USFS growth occurred in the
Rocky Mountain and Pacific Coast regions, which held 93.3 percent of USFS Wilderness by 1995. In 1995, the
USFS managed 28.9 million acres in 40 of the lower 48 states and 5.8 million acres in Alaska.

Table VII.1: Total Acres of National Forest Land in the National Wilderness Preservation System for the
U.S. and by Region and Year

Year Continental U.S. Regions
Total North South Rocky Mountains Pacific Coast

1965 12,158,586 804,828 29,425 7,123,389 4,200,944
1970 13,301,846 804,828 29,425 7,130,468 5,337,125
1975 15,214,040 888,247 197,898 8,448,654 5,679,241
1980 22,144,504 941,540 220,636 14,392,495 6,589,833
1985 27,147,329 1,167,003 573,861 16,869,257 8,537,208
1990 28,076,738 1,300,010 683,777 17,551,951 8,541,000
1995 28,941,072 1,307,200 692,200 17,890,100 9,051,572
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Figure VIL1: The 1998 RPA Wilderness Assessment Study Areas
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NPS acreage has increased sporadically, with large additions in the late 1970s (Table VII.2). The NPS
Wilderness growth pattern is similar to the USFS, with most (five million acres) occurring between 1978 and
1988. There were no additions to NPS Wilderness from 1988 until 1994, when the long-delayed California
Wilderness Act added 3.8 million acres. In 1994, NPS holdings totaled 10 million acres or about 9.8 percent of
the NWPS. In 1994, the majority of NPS Wilderness acreage was in the Pacific Coast region (77 percent), but
the South had a significant share (14 percent), more than double that in the Rocky Mountain region. The North
region contained only a little more than one percent of NPS Wilderness in 1994,

Other Federal Agencies

The U.S. Fish and Wildlife Service (USFWS) manages slightly more than 20 million acres of Wilderness
on its refuges, with 18.6 million of its Wilderness acreage in Alaska. The Bureau of Land Management (BLM)
became eligible to recommend land for Wilderness designation in 1976 with the passage of the Federal Land
Policy and Management Act. To date, 5.2 million acres have been designated and many acres identified as
having wilderness potential await consideration. Of BLM managed Wilderness, 3.5 million are in California and
1.4 million are in Arizona.
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FEDERAL WILDERNESS

Across all four agencies, about 104 million acres of federal land are designated Wilderness. About half of
this total is in Alaska; about 40 percent is in the contiguous western states; and 10 percent is in the East,

Table VII.2: Total Acres of National Park Land in the National Wilderness Preservation System for the
1.S. and by Region and Year

Year Continental U.5. Regions
Total North South Rocky Mountains Pacific Goasi
1965 { 4] 0 i) 0]
1971 93,503 4] [} 93,503 0
1975 203,862 0 4] S6,420 107 442
1980 FAT125T 133,243 1,425,258 693,152 849 604
1985 4,534,677 133,243 1,444,008 693,152 2,264,154
1990 6. 227,825 133,243 1,459,108 693, 152 3942222
1993 6,227,825 133,243 1,459,108 693,152 3,942,322
1994 10,081,063 133,243 1,459,108 693,152 7,795,560
1995 4] 4] { i 0

Qualified Roadless Areas by Agency

Information was obtained from a variety of agency sources on acreages of proposed Wilderness. For the
USFS and BLM, we were able to obtain both recommended acreages as well as Wilderness Study Area (WSAs)
acreages not recommended. Since WSAs met the criteria of being suitable for Wilderness, we were able to
estimate an upper limit on acreage and recreation visitor use if all potential wilderness acreage was designated
by Congress, For the NP3, data are available only for recommended acres.

In the lower 48 states, the NPS has over seven million acres recommended for but not yet designated as
Wilderness. If all of its recommended acres are designated, NPS Wilderness acreage in the lower 48 states
would double. For the Rocky Mountain region, the increase would be quite dramatic with an increase in official
Wilderness by nearly a factor of 10 (from 700,000 acres to 6,594,500 acres because of large additions in
Yellowstone, Glacier, and Rocky Mountain National Parks). In the South, designation of recommended acres
would result in a 30 pereent increase in Wilderness, Much of this increase is in the Great Smoky Mountains
National Park. Increases for the West Coast are much smaller, representing just two percent increases.
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Increases in National Forest Wilderness would be modest, representing a 10 percent (three million acres)
overall increase if all recommended acres were designated by Congress. The Rocky Mountain region would gain
the most acreage (2.6 million acres), representing a gain of 14 percent in that area.

The BLM has 26 million acres of WSAs and recommended about one third of them, or 9.5 million acres
as Wilderness. About six million of these acres are in the Rocky Mountain region and 3.5 million are in the
Pacific Coast region. As discussed briefly below, addition of these BLM lands would improve the ecological
representation in the NWPS. Much of BLM’s WSAs are high desert, an ecosystem that is currently under-
represented in the system.

Ecosystem Representation by the Federal System

In recent ycars, policymakers have become more aware of the importance of preserving natural diversity
in plants and animals and physical environments. Biological diversity includes both species diversity and ge-
netic diversity within species. Natural diversity incorporates the physical environment and climate within
which species interact with biological diversity. Natural diversity therefore depends on the preservation of a
full range of functioning ecosystems.

Two methods are used to preserve natural diversity: manipulative management and preservation man-
agement. Davis’ (1989) previous analysis of Wilderness addresses preservation management, specifically the
inclusion of representative samples of naturally occurring ecosystems in the NWPS. Preservation management
ensures diversity through the preservation of unrestrained ecological processes. Wilderness protection, how-
ever, is only one mechanism for protecting selected portions of the natural landscape. National parks, nature
preserves, and similar legal reservations also play important conservation roles.

In its second Roadless Area Review and Evaluation (RARE II) in 1977, the USFS decided to give prefer-
ence to additions of areas that would increase the diversity of the NWPS. RARE II adopted the Bailey-Kuchler
ecosystem classification system, which considers physical (climate and soil) and biological (vegetation) fac-
tors. The number of ecosystems identified under the Bailey-Kuchler system total 261. The USFS defines ad-
cquate representation of an ecosystem to include two or more distinet examples of at least 1000 acres (400
hectares). In addition, the areas selected must epitomize that particular ecosystem.

As a result of RARE II and subsequent designations by Congress, 157 of the country’s ecosystems were
represented in the NWPS by 1989. The Bureau of Land Management (BLM) has also adopted the Bailey-Kuchler
system for its wilderness studies. Additions of BLM land have the potential to increase the diversity within the
NWPS. Davis anticipated that up to 200 ecosystems would be represented by the year 2000. While forest and
desert ecosystems are well represented in the NWPS, few of the fertilc native grassland ecosystems have been
included because most of these lands are privately owned and lack the scenic splendor that encourages citizens
to support wilderness designations.

Davis performed the last analysis of ccosystem representation in 1989. Discussions with Davis indicated
he had not updated the analysis since then. Discussions with others, such as the GAP GIS project at the
University of Idaho, indicated that such an analysis was not complete for the U.S. Therefore, we undertook an
updated analysis using Bailey’s ecoregions at the province level and federal agency Wilderness GIS data.

Data Sources

The data were collected from several sources with the help of many people in the federal land manage-
ment agencies. GIS coordinators in the USFS, BLM, and NPS provided map layers. Geographic Information
System (GIS) analysis was conducted using Arc/Info, Arc View, and Atlas GIS software. Data sets were provided
from sources in one of three formats: Arc/Info coverages, Are export files, or Atlas GIS .agf files. After these
sources were converted to common projections, analysis and display of the data was accomplished using Atlas
GIS. Statistics were calculated using Microsoft Excel from the Atlas files. The results were compared with
figures obtained independently of the GIS analysis and were found to be satisfactory (5 to 10 percent differ-
cnee). This analysis was acceptable since the level of detail and accuracy in the GIS data available was highly
variable from agency to agency and sourcc to source.

The results of the GIS work are summarized in the maps provided and in the accompanying table. These
show the result of overlaying the final wilderness coverage with the Bailey’s Ecoregions coverage. The maps
show the spatial distribution of the data, including a low wilderness representation in the Great Basin relative
to the other western regions. This study is striking considering the large proportion of federal ownership. The
greatest representation is in the western mountains and southwestern deserts, and the lowest amounts in the
high prairie and southern forests.
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Table VI1.3 presents a tabulation of total acres in the continental U.S, by provinee and the corresponding
amount of this in Wilderness areas. This table provides several key types of information: (1) pereentage of the
ecorepion prorceted as Wilderness, (2) percentage of lower 48 Wilderness in each provinee, (3) percent of total
lower 48 Wilderness by ecoregion. These data provide several interesting perspectives,

The first is the proportion of an ecoregion protected in Wilderness. Overall, about two percent of the land
areas in the continental United States are protected as Wilderness, At the upper end, about 26 percent of the
Everglades provinee and 16.4 percent of the American Desert province are Wilderness (with the latter high
percentage oecurring just recently with the recent California National Parks Wilderness legislation ). High per-
centages of alpine provinees in the Cascades, Rocky Mountains, and Sierras also are protected. The top five
provinces (just 15 percent) contain 75 percent of Wilderness, leaving the other 85 percent of provinees with 25
percent of .8, Wilderness. This disparity is even more apparent when one looks at Figure 2 (map}, which
shows that large provinees have essentially no Wilderness protection (20 of the 60 provinees have zero or fewer
than 1 percent protected as Wilderness). Plains and Southeastern mixed forest represent substantial portions
of U.8. land areas with almost no Wilderness. However, much of these provinces are in arcas with limited
acreage of federal lands, so the opportunities for Wilderness designation may be limited.

Figure 2 also indicates a large “gray doughnut” in the public states of Utah and Nevada. Under-represen-
tation of the Intermountain Desert provinee could be reduced if BLM WSA's are designated. Figures 3-4, 5-6, 7
and 8 provide a mapping of the Wilderness areas by provinee for the North, South, Recky Mountains and
Pacific Coast, respectively.

To provide some policy perspective on underrepresentation, we caleulate the ratio of Wilderness to
ecoregion area. A ratio of one means that the provinee has equal percentages of the NWPS and continental
United States land area. For example in the case of Provinee MA31, a ratio of 5.1 means that this provinee has
five times as much representation in the NWPS as it has in the land area in the Continental United States. Thus
this provinee is well represented in the NWPS. Conversely, Provinee 341, Intermountain Desert, represents 3.6
percent of the 11,8, land area but only 1.4 percent of the NWPS, Thus, this provinee has a ratio of 0.39, indicat-
ing it is underrepresented in the NWPS and underprotected. Addidon of another acre would be more important
in Province 341 than in M331 in terms of the contribution to protecting diversity of landscapes.

Figure V11.2: The Relative Protection of Ecoregions by Wilderness

Relative Protection of Ecoregions by Wilderness
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Figure V11.3: Wilderness Ecoregions Within the Eastern Portion of the North Study Area
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Figure VIL4: Wilderness Ecoregions Within the Western Portion of the North Study Area
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Figure VII.5: Wilderness Ecoregions Within the Eastern Portion of the South Study Area
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Figure VIL6: Wilderness Ecoregions Within the Western Portion of the South Study Area
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Figure VIL.7: Wilderness Ecoregions of the Rocky Mountains Study Area
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Figure VILS: Wilderness Ecoregions of the Pacific Coast Study Area
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STATE AGENCY WILDERNESS

163

Sinee 1970, eight states have designated 3,289,077 acres of wilderness in 59 areas (Table VIL.4) (Peterson,
1996, State wilderness includes areas that are part of recognized state programs that: (a) preserve natural
qualities and primitive recreation opportunities, (b) prohibit resource development activities, (¢) specily mini-
murmn area size criteria, and (d) recognize other values (e.g. historie, educational, scientifie) compatible with
wilderness management. Five wilderness areas in Florida, where that state’s wilderness act was repealed in
1989, were not included in the survey.

Table VIL4: Number of Areas and Total Acreage Protected as Wilderness by State Agencies, 1996

State Areas Acres
Alaska 5 1,397,000
Calitornia 7 443,770
Marvland 11 144,400
Michigan 5t 52,056
Minnesota 1 100,000
Missouri 11 22,671
New York 20 1,122,822
Wisconsin 1 6,358
Total 50 2, 2R9.077

Source: Petersan, 1996,
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About 40 pereent of 261 major terrestrial ecosystems recognized by a combination of Bailey’s ecoregions
and Kuchler’s potential natural vegetation are not protected in the National Wilderness Preservation System.,
State wilderness can serve an important recreation rele where federal land holdings are scarce or nonexistent,
particularly in the Eastern U8, which holds one half of the country’s population but less than five percent of
the federal Wilderness.

Current Reereation Use

Drata on state Wilderness visitation is sparse: only Alaska and New York systematically collect informa-
tion on visitation levels, According to Wilderness managers, 34 percent of arcas are in the “high™ use category,
39 pereent are in “medium” use, and 27 percent are rated as “low” use areas (Peterson, 1996). Despite rela-
tively high levels of use experienced in several states, only California, Michigan, and New York limit the number
of people entering a Wilderness Area (Peterson, 1996). Most states have not adopred a comprehensive visitor
management strategy such as Limits of Acceptable Change, Visitor Impact Management, or the Recreation
Opportunity Speetrum (ROS).

Visitor impacts are monitored by most states except California and Maryland. Of 14 biophysical and
sociocultural wilderness resources identified in the survey, seven were identified to be unaceeptably impacted
by visitor use in one or more states. Impacts inelude campsite spreading, erosion, vegetation impacts, increas-
ing trail depth and width, overerowding, and declining user satisfaction. Sixteen issues not related to direct use
were reported to impact wilderness resoarce values at least to a “medium” magnitude. These impaets included:
subdivision of land on wilderness boundaries, limitations to public access through private lands, disruption of
wildlife eorridors due to adjacent land uses, noise and visual impacts from nearby activities, exotic plant spe-
cies, unnatural plant suceession, use of toxic chemicals by adjacent land owners, nontraditional, motorized or
illegal uses; inadequate staffing of field stations; and political pressures from local governments regarding wil-
derness management policies. Managers report that funding for state Wilderness areas is not formalized in state
budgets, and appropriations for management are not adequate.

BT i . 5 m—— ~

A backpacker in Ernic Creek Valley glunces toward Gates of the Arctic Wilderness Preserve in Alaska, which fs
managed by the National Park Service, Photo courtesy af USDH National Park Service. Photo Iy Johin M, Kauffmann,
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TRENDS IN RECREATION USE OF FEDERAL WILDERNESS AREAS

USFS and NPS Wilderness Use Trends 1965 to 1994

Time series data were obtained from Cole (1996). These data are the best available, consistently com-
piled data for the USFS and NPS. However, Wilderness use trends are difficult to measure accurately for several
rcasons. For example, methods for collecting visitor-use data at non-permit Wilderness areas have sometimes
changed from year to year. The quality of data—collection efforts varies with funding and staffing devoted to the
task. Further, the USFS and NPS use different units of measurement—the Recreation Visitor Day (RVD) and
the Overnight Stay (OS), respectively. The Overnight Stay is considered to be a better indicator of intensity,
although a factor of 2.5 is often employed to obtain equivalent RVDs (Cole, 1996).

Generally speaking, the trend in recreation visits to National Forest Wilderness has parallcled designa-
tions. Use grew at more than 9.4 percent annually between 1965 and 1974. In the Pacific Coast region, use
grew at a faster pace (nearly 17 percent annually) than designations. Between 1975 and 1985 the rate of growth
in use increased to roughly 10 percent per year. USFS Wilderness visits increased by about 4.5 million RVDs,
led by a 298.4 percent gain (3.3 million visits) in the Rocky Mountain region, and a 700,000 RVD increase in
the Pacific Coast region. Large increases in the South during that period closely follow substantial acreage
additions. After 1985, as growth in supply leveled off, USFS Wilderness use grew more slowly, rising 8.4 percent
by 1993. Recreation visitor days at USFS Wilderness between 1965 and 1993 are shown in Table VII.S.

Table VIL.5: National Forest Wilderness Visitor Use in 12-Hour Recreation Visitor Days for the U.S.
and Regions for Selected Years

Year Continental U.S. Regions
Total North South Rocky Mountains Pacific Coast

1965 2,951,500 717,200 13,700 996,500 1,224,100
1970 4,646,000 1,171,500 15,300 1,054,500 2,404,700
1975 6,465,000 1,205,200 169,900 1,635,900 3,454,000
1980 9,079,360 1,421,300 422,600 3,751,460 3,484,000
1985 10,954,170 1,352,920 527,850 4,917,400 4,156,000
1990 11,569,821 1,821,800 519,783 5,136,700 4,091,538
1993 12,028,873 1,837,800 507,716 5,959,575 3,723,782

Use of NPS Wilderness (Table VIL.6) closely follows large acreage designations, but a large number of
additions in 1978 did not seem to affect total use. After 1983, use of NPS Wilderness jumped with each new
designation, fell slightly, then leveled off or grew slowly in subsequent years until the next designation. The
largest increase in NPS Wilderness use occurred in 1984 with the addition of Yosemite and Sequoia-Kings
Canyon in California to the NWPS,

Table VII.6: National Park Service Wilderness Overnight Stays and Recreation Visitor Days Statistics,
U.S. Total, and Regions for Selected Years

Year Overnight Stays
u.s. Regions
North South Rocky Mountains  Pacific Coast

1965 0 0 0 0 0
1971 73 73

1975 15,244 282 14,911
1980 179,763 28,043 89,101 15,801 46,684
1985 417,774 32,313 73,570 13,065 298,826
1990 559,093 37,489 81,459 11,631 428,504
1993 688,208 40,690 106,921 14,966 525,625
1994 738,434 43,673 109,174 17,976 567,611
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Table VII.6 Cont.

Year Recreation Visitor Days
U.S. Regions
North South Rocky Mountains  Pacific Coast

1965 0 0 0 0 0
1971 183 183

1975 38,110 705 37,278
1980 449,408 70,108 222,753 39,503 116,710
1985 1,044,435 80,783 183,925 32,663 747,065
1990 1,397,733 93,723 203,648 29,078 1,071,260
1993 1,720,520 101,725 267,303 37,415 1,314,063
1994 1,846,085 109,183 272,935 44,940 1,419,028

The intensity of use, usually expressed as RVD/Acre, is another indicator of Wilderness use. By account-
ing for increased acreage, this measure modifies changes in observed use resulting from new additions to the
NWPS. The intensity of overall USFS Wilderness use has been fairly constant when observed between 1971 and
1993. The national average fluctuates between 0.39 and 0.44 RVIVAcre over the 22-year period. However,
there is substantial variability between regions (Figure 9). The North and the South have high RVD/Acre, while
the Rocky Mountains have the least. After 1984, when few additions occurred, use intensity was virtually
constant at about 0.4 RVD/Acre.

Observed use intensity for NPS Wilderness areas also has fluctuated. Large additions of well-used NPS
areas in the Rocky Mountain and North regions resulted in a near doubling of national average use intensity
from 0.19 to 0.36 RVD/Acre (see Figure 10). Addition of several less intensely used areas, including the 1.3
million acre Everglades Park, brought the national average back down to 0.14 RVD/Acre in 1978 where it
remained fairly constant at about (.15 RVD/Acre until 1984 with the addition of the big, heavily used California
parks. Between 1984 and 1993 intensity remained between 0.21 and 0.27 RVD/acre. The addition of the lightly
used 3.2 million acre Death Valley reduced overall intensity to 0.18 RVD/acre in 1994.

Intensity of use varies significantly among regions. Not surprisingly, the North has substantially higher
RVD/Acre than the other regions. Designation of much of Yosemite National Park as Wilderness in 1983 boosted
the RVDs per acre in the Pacific Region. As in USFS Wilderness, the Rocky Mountains have the least use per
acre. Part of the reason for the region’s low value, however, is the most intensively used areas, such as Rocky
Mountain National Park, have not becn designated.

Figure VIL9: Number of Recreation Visitor Days (RDVs) per Acre on USDA Forest Service Land

RVD's Per Acre

USDA Forest Service
2.5 e e JE— - - o ——— e

— —
e ————

.

[ R I S ey En e S
1970 1973 1976 1979 1982 1985 1988 19911993

——— NOI’th — — SOU(h
v Rocky Mountain masem: = Pacific Coast




Demand for and Supply of Wilderness 367

Figure VII.10: Number of Recreation Visitor Days (RDVs) per Acre on National Park Service Land
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U.S. Fish and Wildlife Service Visitor Use

The USFWS docs not maintain or report data on visits to Wilderness areas within its National Wildlife
Refuges. It reports only total visits to an entire refuge. To determine the visitor days occurring in Wilderness
areas in National Wildlife Refuges, we obtained information on the Wilderness acres within each refuge and
then individual refuges were contacted to determine the number of total visits that are attributable to the
Wilderness acres. While 63 refuges have designated Wilderness acrcages, only the 14 that have substantial
percentages of wilderness acres were contacted for two reasons. First, only on refuges wherc Wilderness acre-
age represents a large percent of the refuge or a large absolute amount of acreage would managers likely be able
to provide accurate estimates of the proportion of refuge visits attributable to Wilderness. Second, refuges with
only a few hundred acres of Wilderness would likely contribute such a small amount to total visits that it was
not deemed worthwhile to contact the refuge managers for such information. Thus, managers for each of the 14
refuges were contacted and asked about the percentage of activities that take place in the Wilderness areas.

We surveycd most of the Wilderness acreage in National Wildlife Refuges in the Rocky Mountain and
Southeast regions (Table VII.7). The areas in these refuges account for nearly all of the Wildlife Refuge acreage
in the lower 48 states. Combining each refuge manager’s estimates yields a total of about 350,000 visits to
Wilderness Areas on refuges. About 80 percent of the visits occur in the South. More accurate assessment of
Wilderness use on National Wildlife Refuges will not be possible unless the USFWS makes Wilderness data
collection a priority.

Table VII.7: Total Acreage and Estimates of Visitor Use in National Wildlife Refuge Wilderness Areas, 1996

Region Total Wilderness Acres Acres Surveyed Estimated Use
Alaska 18,676,320 None surveyed —
Pacific 1,475 None surveyed —_
Rocky Mountain 1,473,384 1,405,251 66,785
Northeast 63,528 25,150 2,170
Southeast 461,630 403,693 283,328
Total 20,676,340 1,834,094 352,283




368  Outdoor Recreation in American Life
Bureau of Land Management Visitor Use

The BLM recently developed a database system for recording recreation use at its Wilderness Areas.
However, the system is not acccssible to either BLM staff nor the public on any centralized computer system.
Not surprisingly, the visitor use data is incomplete and the lack of access provides little incentive for agency
personnel to use or update the system.

The most detailed data available are for Arizona Wilderness Areas. Combining the data for Arizona,
Colorado (only three areas reported), Montana, and Utah (only one area each is reported) yiclds 63,000 visits
in 1996 on 1.15 million acres. The Pacific Coast region reports 53,700 visits in 1996 on 735,200 acres, with the
majority of the visits being in California.

The visitor use statistics in the BLM database are very likely substantial underestimates of use as zero
visitation is reported for thousands of acres of Wilderness Areas located in several BLM districts in California.
Wilderness visitation data is reported in the database for less than half the designated acreage. Given that
much BLM Wilderness is high desert with spring and fall seasons of use that complement rather than substitut-
ing for Forcst Service and Park Service alpine Wilderncss Areas (e.g., primarily summer use}, one would expect
total visits to be in the millions, not 116,000 visits as reported for 1996. Knowing visitor use is part of the
foundation of an agency’s Wilderness management program. Without knowing current use, it is difficult to
assess trends for monitoring impacts and to evaluate the merits of designations of additional areas objectively.

Other Sources of Visitor Use Data

Given the variable reliability of Wilderness visitor use information, especially from BLM and USFWS, it is
useful to have other independent estimates of visitation. One available estimate is provided by Cordell and
Teasley (1997) using data from the 1994-95 National Survey on Recreation and the Environment. Their ap-
proach employed a telephone survey of U.S. households, so it is based on these individuals’ self-reported num-
ber of visits to areas they perceived to be Wilderness areas. Based on these responses, Cordell and Teaslcy
conservatively estimated 40.4 million visits to Wilderness areas in 1995. Since the sum of USFS and NPS RVDs
is about 14 million, and with about 100,000 visits from BLM and 352,000 from the USFWS, the combined
agencies’ reported total is about 14.5 million visits. Thus, the agency-derived estimates appear to be conserva-
tive. Given the heated debates over Wilderness acreage recommendations, it would seem that agencies would
want to have data on visitor use. This is particularly true for BLM. This agency has more acres being debated for
Wilderness than any other agency, yet it knows the least about visitor use of its Wilderness areas. This discrep-
ancy contributes to the debates being based on emotion rather than data.

OFF-SITE PUBLIC GOOD BENEFITS OF WILDERNESS

Undevcloped and pristine environments cannot be created. As a result, Weisbrod (1964) suggested that
preservation of natural environments might have an option value—preserving them maintains the opportunity
to visit them in the future.

The Wilderness Act of 1904 emphasizes many societal benefits to Wilderness preservation that go well
beyond reereation. Wilderness preservation also provides bencfits to the nonvisiting general public who take
comfort in knowing that particular natural environments exist and are protected. This motivation leads to
existence benefits. As the cmpirical examples below indicate, it is likely to be one of the more dominant
motivations for maintaining Wilderness in the future. Another off-site benefit is the benefit the current genera-
tion obtains from knowing that protection today will provide Wilderness to future generations. Existence and
bequest motivations are sometimes referred to as nonuse or passive use benefits. Passive use benefits of Wilder-
ness have all of the required characteristics of a pure public good. For example, such benefits can be simulta-
neously enjoyed by millions of people without reducing the passive use benefits of others. In addition, no one
can be prevented from enjoying the knowledge that a particular Wilderness is protected.

The economic theory underlying these existence motivations allows us several generalizations. First, a
Wilderness area need not be absolutely unique to generate existence bencfits (Freeman, 1993). However, the
more unique the area is, the fewer the possible substitutes, and the higher the passive use benefits. The more
unique the Wilderness is, the rarer or scarcer it is, so we would expect this would result in higher bencfits.
Second, the potential loss of the resource need not be irreversible to generate existence benefits (Freeman,
1993), but existence benefits are likely to be largest when the resource is both unique and irreplaceable (i.e.,
without cffcetive substitutes). Preservation of a Wilderness jointly produces recreation and passive use ben-
efits. Lastly, active users can also receive existence bencfits (Loomis, 1988).
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Empirical Examples of the Relative Importance of Passive Use Values

Walsh, Loomis, and Gillman (1984) made the first attempt to measure the option, existence, and bequest
benefits as well as the recreation benefits of Wilderness. They conducted a mail survey of Colorado residents in
1980. In the survey booklet, they asked sampled individuals about their household’s willingness to pay (WTP)
annually into a fund for continued preservation of the current (at the time of the study) 1.2 million acres of
Wilderncss in Colorado. They were also asked about their WTP for 2.6 million acres, five million acres and
finally designating all roadless areas in Colorado (10 million acres) as Wilderness. Following these questions,
individuals were asked what percent of their WTP was for recreation use this year, maintaining the option to
visit in the future, knowing that Wilderness areas exist as a natural habitat for plants, fish and wildlife, and
finally, knowing that future genecrations would have Wilderness areas. Results are summarized in Table VII. 8.

The second study of the bencfits of Wilderness preservation was performed by Pope and Jones (1990) in
Utah. They conducted telephonce interviews of Utah households regarding designation of alternative quantities
of BLM land as Wilderness. While these authors did not split out the different motivations for payment to
preserve Wilderness, they did find households willing to pay substantial amounts.

The most recent U.S. Wilderness preservation study was conducted by Gilbert, Glass, and More (1992) to
value Wilderness Areas in the eastern U.S. A mail questionnaire was sent to a sample of Vermont residents;
after two mailings the overall response rate was 30 percent. The questionnaire asked respondents to value
protection of all Wilderness areas east of the Mississippi River. Respondents indicated that 84 percent of their
value was related to such passive uses as cxistence and bequest.

Table VII. 8 shows the decomposition of total value individual motivations. It is evident that a majority of
the value of Wilderness is related to option, cxistence, bequest, and Gilbert et al.’s new category, related to
altruism (defined as protecting it for use by others).

Table VIL.8: Distribution of Motivations for Paying For Wilderness Designation

Own Recreation Option Benefit Existence Benefit Bequest Benefit Altruistic Benefit
Percentages
Walsh, et al.
Colorado Wilderness 43 16 20 21 not asked
Gilbert, et al.
All Eastern Wilderness 16 17 21 29 17

ESTIMATING FUTURE RECREATION USE OF WILDERNESS

A multiple regression model was constructed to estimate future use of Wilderness areas with and without
designation of eligible roadless areas. In the regression model, visitor use is the dependent variable and demo-
graphic variables, along with Wilderness acreage, are the explanatory variables. Combining the estimated coef-
ficients with projections of futurc values of the demographic variables, we forecast future recreation use with
the current Wilderness acrcage and proposed Wilderness acreage.

Dependent Variable

Visits per capita are an appropriate measure of wilderness demand. To calculate visits per capita, data
are needed on visits and population. Data on RVDs from 1965 to 1993 were obtained from the Intermountain
Rescarch Station of the USFS. These data are of varying quality, only 13 percent come from systematic counts
such as permits or counters (McClaan and Cole, 1993). This was one reason to take as the unit of observation,
RVDs of all Wilderness areas in a given U.S. Census region. We believe this aggregation of individual areas
would net out much of the variability in use arising from inconsistencies in administrative estimating proce-
dures across areas. Cole (1996) also suggests that aggregating areas will improve the reliability of the recreation
use data. Trend relationships are more evident in aggregate data. Data on National Park Service Wilderness
visits also were obtained from the Intermountain Research Station. This agency’s data were originally collected
as overnight visits and then converted to visitor-days by Cole using average length of stay. Then day use was
added to this figure (see Cole, 1996 for more details).
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Population is perhaps one of the most important determinants of total demand for nearly any product.
We collected state population statistics from the U.S. Census and the Statistical Abstract of the U.S.

Since it is unlikely that population would simply have a linear additive effect on visits irrespective of
other factors, we choose to divide visits by Census region population to yield visits per capita. This is a com-
mon formulation for many recreation demand models, such as the zonal travel cost model (Hellerstein, 1993;
Loomis & Walsh, 1997). In addition, by moving population from the right-hand side into the left-hand side
eliminates the multicolinearity between acres and population on the right hand side.

Finally, the natural log of visits per capita was used to estimate a nonlinear relationship between visits
per capita and the independent variables.

Independent Variables

Per Capita Income

Per capita income is a commonly investigated determinant of recreation behavior. It measures the ability
of households to incur the travel cost to visit Wilderness areas as well as purchase the appropriate equipment.

To allow for comparability across years, income was deflated and put into 1992 dollars. The natural log of
income was used to allow for a nonlinear effect of changes in income on quantity of visitation. Since the
dependent variable is logged the coefficient on income can be interpreted as an elasticity. Per capita personal
disposable income data are found in State Personal Income 1929-1993, U.S. Bureau of Economic Analysis
(1995).

Unemployment Rate

This variable was included to reflect the possibility that the performance of the overall economy, and
specifically labor market conditions, might influence Wilderness use. Since Wilderness trips are relatively
inexpensive but quite time intensive, it may be that the opportunity costs of such trips are lower when the
unemployment rate is high. That is, with high unemployment rate, many people are without jobs and wages
tend to be lower. This factor would make the travel and on-site time cost of Wilderness visits less. In addition,
with a high unemployment rate people may substitute Wilderness visits for more expensive forms of outdoor
recreation such as staying at resorts. The unemployment rate by state was taken from the Statistical Abstract
of the U.S.

Acreage

The acres of Wilderness can serve as a proxy for quality or for supply of Wilderness recreation opportu-
nities. The morc acres there are, holding everything else constant, the less crowding and hence more opportu-
nities for solitude there are. Crowding has been shown to result in a statistically significant reduction in the
value of a Wilderness recreation experience (Walsh & Gilliam, 1983). If acreage is statistically significant, it will
allow forecast of future visitor days with different Wilderness designation scenarios. Scenarios range from no
additional acreage to designation of the all-qualified roadless areas. Since economic theory suggests diminish-
ing marginal value for additional acres of Wilderness, the natural log of acres was used as the independent
variable. Thus the coefficient can be interpreted as an elasticity. We expect this elasticity to be less than one.

Year

Many other demographic factors and preferences may have influenced recreation use of Wilderness
areas over the past 30 years and may continue to influence future recreation use as well. Unfortunately it is
difficult to get annual data on such variables as ethnicity of the population and education. These variables are
collected at the state level only cach decade during the U.S. Census. Wilderness users tend to have above-
average levels of education (Hendee, et al., 1990), and they tend to be non-minoritics (National Park Service,
1986:21). The trend in the U.S. and particularly in populous states like California is toward increasing percent-
ages of the population being minority. As Cole (1996) notes, use slowed at Forest Service Wilderness areas and
actually declined at National Park Wilderness areas during the 1980s. However, use accelerated at National
Park Wilderness areas in the early 1990s. Given the lack of consistent data on demographic variables such as
ethnicity, a trend variable is used to capture all of these influences.
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Regional Influences

The fixed effects regression model estimates a separate constant for cach of the Census/RPA regions for
the NPS model and eastern versus western regions for the USFS model. If these regional constants are signifi-
cantly ditferent from zero (using a standard t-test) and contribute significantly to model fit (using a likclihood
ratio test and F-test), then each region has specific factors that are different from each other but vary in a
systematic way. These variables then reflect the unquantitied influences that vary across Census or RPA re-
gions. For consistency, we estimated and compared fixed cffects models for the NPS and USFS using both
Gensus/RPA region and eastern-western U.S. as regional constants. The logic of the eastern-western division
was developed by recognizing that a separate Eastern states Wilderness Act was passed by Congress about 10
vears after the Wilderness Act of 1964. The Eastern States Wilderness Act was necessary because much of the
potential Wilderness land in the East could not meet the same standards of being pristine and untouched that
western roadless areas did. Thus, including a geographic constant or variable would allow for testing differ-
cnees between regions. Region is indexed as in the regression models that follow.

Age

Hendee et al. (1990) suggested that the aging of the population may influence wilderness use trends.
However, research by English and Cordell (1985) suggests that recreation participation rates among all age
cohorts have risen steadily since 1960. We assembled data on percentage of the population in the 18-44 age
categories to test if the percentage of this prime-age Wilderness use group had any influence.

Use Estimating Model

To take full advantage of the available data and to allow for estimation of the effect that acres have on
wilderness visits, time series data over the four U.S. Census/RPA regions was pooled. The time series nature of
the data and the pooling of time series and cross section raise several econometric issues that are dealt with at
length in a technical appendix available from the USDA Forest Service.!

The basic multiple regression model estimated is:

(1) In(RVD/POP), =oD,+ BX, + (pe, , +1,)

where D, are the regional constants reflecting the fixed effects and i= 1, 2, 3, 4 reflecting Northeastern, South-
eastern, Rocky Mountain and Pacific Coast regions in the NPS maodel and i =1, 2 represents castern U.S. and
western U.S. in the USFS model. | +  is the error term. The difference in region-specific constants between
USFS and NPS resulted from comparative analysis of the same fixed effects structure for the two agencies.’

Statistical Results

The multiple regression results of RVDs of Wilderness areas administered by the USFS are quite satisfac-
tory.”! Log of acres is significant at the 0.01 level, while log of disposable per capita income is significant at the
0.02 level. Because of the double log specification, the coefficient on acres can be interpreted as an elasticity.
Thus, a 10-percent increase in Wilderness acres results in a nine-percent increase in recreation visitor days.
This variable allows us to predict changes in visits with additions to the NWPS. Technical Appendix VII table A-
3 presents the results of the multiple regression analysis for visitor use of Wilderness areas administered by the
National Park Service. Here, log of acres, log of disposable per capita income and year are statistically signifi-
cant at the 0.01 level !

Forecasting

Source of input values

The accuracy of future forecasts of visits is as dependent on the future estimates of the independent
variables as it is on the cocfficient estimates themselves. As part of the RPA Assessment process, the USFS
commissioned the USDA Economic Research Service’s Macroeconomics Team to estimate several future de-
mographic variables, including disposable personal income and unemployment rates (Torgeson, 1996). State-

'This technical appendix is available in table form from the USDA Forest Service, Outdoor Recreation and Wilderness Assessment
Group, 320 Green Street, Athens, GA 30602-2044. Herein all references to Technical Appendices shall be abbreviated as TAs,
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level population forecasts were developed from U.S. Census projections and Bureau of Economic Analysis data
by Dr. Linda Langner of the USFS RPA staff. Generally, the forecasted future values of the input variables are in
line with recent trends. For example, disposable income is projected to grow at two percent a year, which is
well below the historic time period but consistent with the experience of the last six years.

One of the biggest unknowns is future Wilderness acreage. QOur initial forecast starts with the current
quantity of Wilderness as a baseline. Future visits are then estimated with acrcage at its current level in each of
the four regions for each agency. The resulting estimate is the number of visits in absence of any additional
Wilderness designation. The change in visits, therefore, is due to changes in population and income.

Figures VII.11 and VII.12 illustrate the forecasted future use of Forest Service Wilderness at three differ-
ent Wilderness acreages: (a) holding acreage fixed at the current level, (b) adding the Wilderness acreage
recommended for designation, and (c) adding all WSA acrcages.

Figure VIL.11: Forecasted Wilderness RVDs with Alternative Acreage Supply for National Forests in the
Northeast and Southeast Region
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Figure VII.12: Forecasted Wilderness RVDs with Alternative Acreage Supply for National Forests in the
Pacific Coast and Rocky Mountain Regions
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When acreage is held constant at current levels, recreation use is forecast to increase by about 0.5
percent per year during the next 50 years (cumulative increase of 24 percent and 27 percent, respectively, over
the 50 years) in the Northeast and Rocky Mountain regions. In the Southeast and Pacific Coast, recreation use
is forecast to increase by just slightly less than one percent per year for a cumulative increase of 40 percent and
45 percent, respectively.

Designating additional acres generally shifts the pattern of use upwards. In the North and Southeast,
total use would rise from 24 percent to 26 percent and 40 percent to 42 percent, respectively, if recommended
acres were designated. In the Pacific Coast, the additional acres are estimated to increase visits from 45 per-
cent to 49 percent over the 50-year period, a net gain of four percent from the added acres. In the Rocky
Mountain region, the large recommended increase in Wilderness (2.6 million acres) would result in a 12-
percent increase in visitor use, from 27 percent to 39 percent over the 50-year period.

National Park Service Wilderness use is estimated to increase substantially over the next four decades
(Figures VII.13 and 14). Holding acres constant, use would grow by about four percent per year. Whether the
NPS will accommodate this increased demand will depend upon its management strategy. The increase in NPS
Wilderness use results from the sizeable positive trend variable in the national park regression. As illustrated in
these figures, designation of recommended acreages as Wilderness reinforces this trend. A large part of the
forecasted increase in visits in the Rocky Mountain region with recommended acres is due to additions of
backcountry areas in heavily visited Parks, such as Yellowstone (two million acres).

Figure VII.13: Forecasted Wilderness RVDs with Alternative Acreage Supply for National Forests in the
Northeast and Rocky Mountain Regions
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Figure VII.14: Forecasted Wilderncss RVDs with Alternative Acreage Supply for National Forests in the
Southeast and Pacific Coast Regions
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CONCLUSION AND MANAGEMENT IMPLICATIONS

There are four main management implications of this analysis:

1. The benefits of Wilderness to society go far beyond recreation. The current imbalance of ecoregion
representation in the National Wilderness Preservation System can be rectified with strategic designations of
low elevation and high desert Wilderness Study Areas. In this way, Wilderness can contribute to protecting the
diversity of ecoregions located throughout the U.S. In addition, these areas offer differing seasons for recre-
ation (e.g., spring and fall) to the current high clevation Wilderness areas of the USFS and NPS (e.g., primarily
summer).

2. A review of the literature on passive use values, such as existence and bequest values, provided by
Wilderness protection suggests that the nonrecreation benefits of Wilderness are larger in percentage terms
and in the aggregate than the recreation use benefits of wilderness. Accurate assessment of the benefits of
Wilderness management and designation requires inclusion of these benefits. Otherwise, benefits of Wilder-
ness are underestimated by at least 50 percent.

3. The multiple regression model for predicting future recreation use showed a statistically significant
positive influence of additional Wilderness acreage on recreation use. Thus, additions to the National Wilder-
ness Preservation System will be used by recreationists.

4. Recreation use of both USFS and NPS Wilderness areas is expected to increase in the future. Visitor
use of Wilderness areas on national forests are forecast to grow between 0.5 percent and one percent each year
for the next'50 years. If current trends continue, NPS Wilderness areas will see substantially increased visitor
demand. Whether the National Park Service can accommodate this additional demand within the carrying
capacity of these areas is a question that may require further research by that agency.

In the course of assembling visitation data and GIS maps it became clear that Wilderness management
has fallen from being a serious priority of the federal land management agencies. The data available to the
agencies themselves for making wilderness management decisions are often incomplete, and little effort ap-
pears to be made to make it more complete. Much of the existing data are often not consistently maintained or
accessible to agency personnel or the public. Data on and trends in visitor use, along with knowledge of the
ecological representation of the current Wilderness areas are critical to informed decision making about Wil-
derness management and allocation issues. The consequences of this lack of basic data on the current status of
Wilderness will make it difficult to put wilderness management and allocation decisions on an objective rather
than emotjonal level.
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