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BY THF US GENERAL ACCOUNTING OFFICE
Report To The Secretaries Of The Interior,
Defense, And Agriculture

Impact Of Gasolin\9 Constraints
Should Be Considered In Managing
Federal Recreation Facilities

In '979 and 1980--when gasoline was in short
supply or costly--visitors to the Nation's
recreation areas stayed closer to home. Vis
itation dropped ... t femote sites while facil·
itles near cities were more h~avily used.

Federal recreation agencies have not fully
responded to the public need or desire to
use less gasoline for recreation. AlsLl, they
have not developed techniques to predict
changes in patterns of recreation use. Con
sequently, current Dolicies and practices do
little to ensure that facilities are constructed
and maintained to meet changing use patterns
or to encourage minimum u!.e of gasoline.

Although several agencies have adopted meas
ures to help conserve gasoline, these efforts
have been incidental to other objectives such
as environmental protection. GAO makes rec
ommendations to assist Federal recreation
agencies to improve and use forecasting and
encourage gasoline conservation.
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This report discusses gasoline constraints on recreation
and Federal agencies I responses to the public' 5 needs ox' desires
to use less gasoline for recreation. The report also d~scusses

the need for agencies to develop techniques to predict changes
in patterns of recreation use and to construct and maintain
facilities at locations wl.ere changing patterns reflect they
are most needed.

We discussed this report with agency officials ~nd their
comments were incorporated where appropriate.

This report contains recommendations to you on page 45.
As yo'" know. section 236 of the Legislative Reorganization Act
of 1970 requires the head of a Federal agency to submit a written
statement on actions taken on our recommendations to the House
Committee on Government Operations and the Senate Committee on
Governmental Affairs not later than 60 days after the date of the
report and to the House and Senate Committees on Appropriations
with the agency's first request for appropriations made mor6 than
60 days after the date of the report.

We are sending copies of this report to the Chairmen, House
and Senate Committees on Appropriations, House Committee on Govern
ment Operations, and Senate Committee on Governmental Affairsl
the Director, Office of Management and Budgetl and other interested
parties.

~t~
Henry Eschwege
Director



GENERAL ACCOUNTING OFFICE
REPORT ~0 TUE SECRETARIES
OF THE INTERIOR, DEFENSE,
AND AGRICULTURE

DIG EST------

IMPACT OF GASOLINE CONSTRAINTS
SHOULD BE CONSIDERED IN MANAGING
FEOERAL RECREATION FACILITIES

During 1979 and 1980, when gasoline was in short
supply and prices rose, the public's use of out
door recreation facilities was significantly af
fected, people tended to use facilities closer
to home. Recreation officials observed longer
stays at campgrounds, less vehicular movement
within and between recreation areas, increased
use of tents; and use of smaller cars, trucks,
and recreational vehicles. Gasoline constraints
were probably a major cause, but other factors
such as general economic conditions, weather,
and site closures also influence visitation.
(See pp. 5 to 11.)

VISITATION PATTERNS CHANGED

The National Park Service experienced heavy
declines in visitation at distant facilities.
During 1979 visits to r~ral sites fell 15
percent and visits to outlying sites fell
9 percent. In 1980 visitation was still
under 1978 levels by 13 percent at rural
sites and 8 percent at outlying sites.
(See p. 6.)

At the same time, the use of facilities in and
near cities increased. Although visitation
statistics showed declines for Corps of Engi
neers facilities, which are generally located
near cities, officials discounted the statis
tics' reliability and instead told GAO that
usage had increased at their facilities too.
(See pp. 7 to 10 and 12.)

Although there were some exceptions, the general
pattern in the Forest Service, Water and Power
Resources Service, and State parks was toward
decreased use oI distant facilities in ~979,

with increases at some facilities in 1980.
(See pp. 7 to 9 and 13.)

OPPORTUNITIES FOR CONSERVATION

Most Federal agpncies have not done enough to
respond to indi~ations that people are pursuing

Tear Sheet. Upon remoYai. the report
coyer date should be noted hereon. i
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"(",=::..:reation ....:loser tc· hOIR8 and might want to
uS~ less gas~l~ne while doiog so. (See pp. 15
to 20.)

Forest S'~rvice policies include encouraging
energy efficient t~ansportation sy~tems and
locating new facilities near them. In addi
tion, the National Park Service has developed
a policy to promote pUblic and nonmotorized
transportation. However, neither agency has
done much to carry v~lt these poli.cies. The
Corps of Eng ineers arid tbe Water and Power
Resources Service have not taken any steps
to develop recreation pOlicies which take
public gasoline conservation into considera
tion. (See pp. 15 to 20.)

Many measures undertaken for environmental
protection or public service motives have
had incidental gasoline conservation effects.
For example, shuttle systems in parks not
only reduce congestion but also use fuel
more efficiently to transport visitors than
do numerous private cars. Campgr0und reser
vation systems, a convenience for some people,
help conserve gas by enabling visitors to
drive directly to their camping spaces in-·
stead o· searching. (See pp. 23, 51, and
55. )

Recreation managers CJuld make greater use
of the National Park Service's exchange pro
gram by sharing information on gasoline
conservation measures. As of December 1980,
f.ew such ideas had been included in the pro
gram. (See p. 20.)

NEED FOR BETTER VISITOR FORECASTS

Since long-term and sizable financial commit
ments are involved, recreation managers need
better forecasts of visitation trends so they
can consider applying their limited resources
to facilities where more people are expected
to go.

The Secretary of the Interior has proposed
legislntion which would allow funds from the
Land and Water Conservation Fund to be used
for restoring and improving national parks,
forests, refuges, and certain other Federal
land units and areas. About $105 million
would be used in the national parks alone. In
October 1980, GAO estimated that it would cost
about $1.6 billion to correct health and safety
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Tear Sheet

deficiencies in the nation~l parks. Projected
demand for the facilities would help recreation
..'anagers establish priorities for spending avail
able funds.

Better forecasts will be needed to identify
what factors affect recreation patterns and to
forecast visitation levels. Forecasting re
search hAs been upcoordinated and has focused on
determining recreation use at a point in time
rather than establishing recreation trends.
Also, visitor surveys have limited reliability
and are not coordinated and visitation statis
tics for many locations are not reliable.
(See pp. 13, 28, and 30.)

Statistical forecasting models could help im
prove recreation planning and management.
Further research could result in developing
models which Federal and State recreation
agencies could use to project visitation trends.
(See pp. 32 to 42.)

RECOMMENDATIONS

GAO recommends that the Secretary of the
Interior coordinate and monitor. research per
formed by various agencies on th~ long- and
short-term effects that fuel shortages and
high fuel costs have on the use of recreat:on
facilities. This effort should encourage

--Jsing statistical forecasting models,

--developing ways in which visitor data reli
ability might be improved, and

--developing standards for collecting visitor
survey data.

Information developed from the research should
be made available to Federal recreation agencies
and to the States for adaptation to their recrea
tion facility programs.

The Secretaries of the Interior and Defense
should require the Corps of Engineers and Water
and Power Resources Service to adopt gasoline
conservation policies. (See pp. 18 and 19.)

The Secretaries of the Interior, Agriculture,
and Defense should

I
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--require their agencies to consider the
results of improved forecasts in allocating
finanClal resources to recreation facili
ties and

--encourage recreatlvn facilities managers to
participate in the National Park Service in
formation exchange program to contribute and
extract information on conservation measures
and to consider applying at their facilities
those conservation measures successful
elsewhere.

Officials from Federal recreation agencies
covered by GAO's re,iew comme~ted informally on
the draft report. They agreed with the recort
in general but dis~greed with certain aspects
of GAD's recommendat.ions and c;ertain technical
infocmation. Many thought that the Corps of
Engineers and Forest Service should be included
in research. Some ~hought that GAO should be
more explicit in recommending adoption of 9aso
jine conservation policies or measures. GAO
restated its recommendations and made other sug
gested changes as appropriate in view of their
comments. (See p. 46.)
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CHAFTER 1

INTRODUCTION

The public is highly dependent on private vehicles to use
recreation facilities; how~ver, gasoline costs have risen
sharply, and foreign oil supplies, ~pon which the United States
relies heavily, are undependable. Since the Federal Government
spends large amounts on outdoor recreation--$1.5 billion
annually--we considered it important to analyze how agencies
are anticipating and dealing with the effects of gasoline con
straints on the public's use of recreation facilities.

RECREATION, WHICH IS SOCIALLY IMPORTANT,
IS OFTEN DEPENDENT ON GASOLINE

The executive report of the Third Nationwide Outdoor
Recreation Plan, prepared in 1979 by the Department of the In
terior, outlined the importance of recreation. It stated,

"Today we appreciate more than ever the benefits of
recreation such as:

--Providing a 'ink with our natural and cultural
environment;

--Contributing to our physical and mental health in
ways we are only beginning to understand;

--Generating economic growth through an estimated
$180 billion oi personal expenditures annually;
and

--Providing an important pUblic service on which
Federal, State, and local public agencies expend
over $5 bi~lion each year."

Availability and prices of gasoline needed for this recrea
tion is now of continuing concern. The National Recreation As
cess Study, prepared in 1975 for the Secretary of Transportation,
included estimates that 90 percent or more of the trips oy indi
viduals to m?jor recreational areas are made in private autos
or recreation vehicles.

During the 1970's, gasoline prices increased greatly while
reduced supplies resulted in shortages du=ing the Arab oil em
bargo in 1973-74 and the cut off in exports from Iran in the
winter of 1978-79. From 1970 through 1979 the price of re9ular
grade gasoline, adjusted to exclude inflation, increased by
31 percent. In previous decades, comparably adjusted prices
decreased--lO percent in the 1960's and 6 percent in the 1950's.
Though imports of oil have been declining recently, the United
States remains vulnerable to import disruptions since more than
40 percent of its supplies were still imported in 1980.
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FEDERAL INVOLVEME~T IN RECREATION

All levels of government--Federal, State, and local--plus
private, nonprofit, and commercial organizations provide recrea
tion facilities and services. Federal costs to acquire or
operate recreation resour~es and to help States and cities to
develop or rehabilitate them were projected at $1.5 billion in
both the 1980 and 1981 Federal budgets. Most of these funds were
for Department of :-he Interior agencies, but other agencies in
the Departments of Agriculture and Defense also received funds.

In add1tion, recreation facilities at some Federal water
projects are maintained and operated by State or local govern
ments or other sponsors. They pay half the cost of constr~~t

ina' w facilities as well as operation, maintenance, and
replo~ement costs.

A description of key legislation dealing with recreation,
recreation planning, agencies' responsibilities for providing
recreation, and funding recreational activities is included
in appendix I.

OBJECTIVES, SCOPE, AND METHODOLOGY

There 1S little national legislation on gasoline constraints
on recreation and trends are not definite. Our work, therefore,
was designed to examine the need and potential for strategies
to encourage and accommod~te public desires to use less gasoline
for recrea~ion.

We concentrated most of our work on five agencies. These
included the Heritage Conse.vation and Recreation Service (HCRS),
the National Park Service and the Water and Power Resour~es Serv
ice (WPRS), all in the Department of the Interior; the Forest
Service in the Department of Agriculture; and the Corps of Engi
neers. We also visited the headquarters of the Departments of
Transportat1on and Energy for related information.

We selected agencies and locations for numerous reasons.
HCRS had a national recreation pla~nin9 role. The Corps, Park
Service, Forest Service, and WPRS serve the largest number of
visitors among Federal agencies. (See app. II for their visita
tion statistics.) These five agencies also spend most of the
Federa, recreation funds. (See app. III for their 1981 cost
projections.) We judgmentally selected the geographic areas to
provide wide national cove~age, t~ include both near-city and
distant recreation facilities, and to cover areas with major
population concentrations. Our work centered on facilities in
and around California, Colorado, Pennsylvania, and New Jersey.

In addition to visiting Federal agencies, we visited State
and local governments. (See the list at the end of this chapter
for the locations visited.) We also visited sponsors of gasoline
conserving recreation projects in Washington, D.C.; Nags Head,
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North Carolina; Winter Park, Colorado; and Salt Lake City, Utah,
to study examples of such projects.

Before we completed our work, HeRS was consolidated with the
Park Service by Secretary of the Interior Order No. 3060 dated
February 19, 1981. Among other things, HCRS administered and
funded recreation grants and provided recreation technical as
sistance to State, territorial, and local governments. Budget
authority for the grants has been proposed for partial recission
in fiscal year 1981, followed by elimination in fiscal year 1982.
Technical assistance is to be continued by the Park Service. We
have noted the effects of the reorganization where relevant and
reported other information as it existed in the agency during our
visits. Also, WPRS was renamed the Bureau of Reclamation by
Secretary of the Interior Order No. 3064 dated May 18, 1981. In
this report we refer to the agency as WPRS.

At each Federal, State, or city agency we tried to collect
recreation visitor statistics for fiscal or calendar years 1978
thr~ 1~80. This proved to be an obstacle as data was not avail
able in some places or was of limited reliability or comparability
in others. More discussion on data limitations is included on
page 14. We used the available data with caution and discussed
major changes in visitation patterns with agency officials. We
decided to use this approach because opinions on the effects of
gasoline on recreation patterns were consistent.

After reviewing visitation changes, we studied how agencies
had reacted or might react to visitation changes. We discussed
a~d collected relevant documents such as policy statements and
developed examples of actions taken or planned by the agencies
to reduce ga~oline consumption by the public. We also discussed
how the agencies forecast recreation demand and experimented with
computer models to do so. Pages 32 to 42 and 58 to 67 contain
detailed information on our models.

In addition, we contacted other officials for background
information and obtained related published reports. We called
officials or researchers in the Water Resources Council, the
Corps' Waterways Experiment Station, the Corps' Los Angeles and
Fort Worth district offices, the Corps Southwest division office,
the Forest Service's northeastern and southeastern forest experi
ment stations, the Rocky Mountain forest and range experiment
station, the University of Idaho, and Colorado State University.

Organizations Visited

Federal agencies Location

HCRS

National Park Service
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Philadelphia, Pa.
Lakewood, Colo.
San Francisco, Calif.

Philadelphia, Pa.
Lakewood, Colo.
San Francisco, Calif.



Organizations Visited

Federal agenCie3

WPRS

Porest Service

Corps of Engineers

State park or recreation
organizations

Local park or recreation
organIzations
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Location

Lakewood, Colo.
Salt Lake City, Utah
Sacramento, Calif.

Lake';;ood, Colo.
San Francisco, Calif.

Philadelphia, Pa.
Pittsburgh, Pa.
Omah~, Neb.
Sacramento, Calif.

Harrisburg, Pa.
Trenton, N.J.
Denver, Colo.
Sacramento, Calif.

Trenton, N.J.
Philadelphia, Pa.
Harrisburg, Pa.
Denver, Colo.
Salt Lake City, Utah
Sacramento, Calif.



CHAPTER 2

RECREATION PATTERNS CHANGED

AS GASOLINE SUPPLIES TIGHTENED

AND PRICES INCREASED

NUI.l~r()us factors such as gen"Jral economic conditions,
weather, site closures, etc., influence the use of outdoor
recreation facilities. Uncertain gasoline supplies in 1979,
however, also appear to have reduced the number of visitations
at many of the Nation's outdoor recreation areas. We noticed
drops in visitation at many distant areas and shifts in visits
that indicated people pursued recreation closer to home. We
were also told that gasoline supplies altered how long people
stayed in a location and determined the vehicles they used to
get there. In 1980--a year when more gasoline was available
but at greatly increased prices--recreation facility use in
creased in some places, but many of the patterns evident in
1979 remained. Visits to national parks appear to have been
most heavily affected: they were significantly under 1978
levels at outlying and rural parks in both 1979 and 1980.

There were some notable exceptions to the overall changed
visitation patterns, and WPRS and California Corps officials
were unsure of any or saw l.ttle relationship between gasoline
constraints and visitation patterns.

VISITORS USED NEAR-CITY
RATHER THAN DISTANT FACILITIES

A common change reported by recreation managers in both
1979 and 1.~80 was that more people were pursuing recreation
closer 1.0 home. Recreation planners at the IICRS mid-continent
region ·,bserved that the largest increases in recreation demand
in 1979 and 1980 were at "metro parks"--those located within 20
to 30 miles of a large city.

National Park Service

Park Service areas were heavily affected by uncertain
gasoline availability and higher prices. As shown in the follow
ing table, recreation visits to Park Service facilities were
under 1978 levels by 9.1 percent in 1979 and 8.5 percent in 1980.
Visits to outlying and rural park facilities dropped SUbstantially
more than visits to others.
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Changes in Park Service Visitation
From 1978 Base Year

Adjusted recreation visits (note a)

Percent chan1e
Category 1978 1979 980

(millions)

Near-city
(note b)

Urban 35.6 -2.6 -2.8
Suburban 18.8 +1.9 -1.4

Distant
(note b)

Outlying 38.7 -8.6 -7.8
Rural 77.9 -15.0 -13.2
Remote 0.9 -6.7 +7.9

Total 171. 9 -9.1 -8.5

~See appendix II for a definition of recrea~ion visits. Also,
figures do not include visits to Golden Gate National Recrea
lion Area (see p. 14), national parkways for which the Park
Service considers statistics relatively inaccurate, and loca
tions where statistics were not comparable among the years
1978, 1979, and 1980.

b/Park Service urban and suburban parks are located within
standard metropolitan statistical areas. Outlying parks are
also located in these areas but they are less populated and
visitors generally must use cars to get to them. Rural parks
are located beyond these areas. Remote parks are difficult
to reach and receive relatively few visitors. For these rea
sons we consider the last three Park Service classifications
to be distant. More than two thirds of Park Service parks
are in the distant category.

The Rocky Mountain region, with mostly outlying and rural
parks, experienced visitation declines in excess of the Park
Service average in both 1979 and 1980. Regional recreation
visitation was down 22 percent in 1979 and 20 percent in 1980
from 1978, after adjustment f.or two parks whose statistics were
not comparable. A 20-percpn" reduction means 5 million less
visits in this region. T~_nty-seven of the region's 37 parks
experienced decreases in 1979 and did not fUlly recover in 1980.

Even Rocky Mountain National Park, the region's most popular
park, experienced 456,000 less visits in 1979 and only marginal
recovery in 1980. Furthermore, preliminary 1980 figures from the
Park Service showed a major shift to more Colorado visitors.
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Through JUly 1980, 71 percent of the park vl.sitors were from
Colorado, whereas in 1979 only 32 percent w"re Coloradans. One
reason for this could be the park's proximity to Denver, only
60 miles away.

Forest Service

The Nation's 154 national forests experienced increased
visitor days as defined in appendix II, in both 1979 and 1980
over 1978 by about 1 and 7 percent, respectively. However,
there were shifts in visitation among forests according to
location. Near-city forests in both the Pacific Southwest
and Rocky Mountain regions were more heavily visited while
visitations at di~tant forests dropped. Visitation increased
in distant Pacific Southwest forests in 1980, but Rocky Moun
tain region distant forests recovered minimally. The following
table illustrates shifts in visitation among forests.

Changes i" ~orest Service Visitor Days
From 1978

Region/forest
location 1978

(millions)

Percent chan¥e
1979 980

Pacific Southwest
Near-city
Distant

Rocky Mountain
Near-city
Distant

35.0
18.2

16.9
10.4

+2.2
-5.1

a/+4.l
- -6.2

+6.2
+5.5

+5.3
-5.9

a/Adjusted to excluqe Arapaho National Recreation Area figures,
- which were not included in 1978 figures.

The near-city and distant forest classifications are to
accomodate regional differences. Those forests within 100 miles
from a standard metropolitan statistical area are near-city in
the Pacific Southwest region, which covers California. In the
Rocky Mountain region, with its rougher topography and lesser
population, forests near Denver, Colorado Springs, and Fort
Collins, Colorado, and those easily accessible on Interstate
Highway 70 from Denver or Grand Junction, Colorado, are includ~d

in the near-city classification.

Three national forests near major metropolitan areas
experienced significant visitation increases in both 1979 and
1980. Visitation to the Angeles National Forest, close to the
Los Angeles area, increased by 19 percent in 1979 and 50 percent
in 1980 over 1978 levels. The result was almost 2 million more
visitor days in 1980 over the 3.7 million visitor d~ls in 1978.
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Likewise, visitati0n at the Arapaho and Roosevelt National
Forests--the nearest forests to Denver--grew 15 percent in 1979
and 28 percent : ... 1980 O-Ter 1978. This meant 1.2 million more
visitor days in 1~80 tha"1 the 4.1 million visitor days in 1978.
The Rocky Mountain regio~'s recreation staff attributed these
increases to people stay~ng closer to home.

Water and Power ResourceE Service

WPRS experienced a 4.3 percent decrease in visitor days, as
defined in appendix II, during 1979 and a 4.8 percent decrease 1.1
1980 from 1978. Despite even larger declines in two of the three
regions visited, WPRS land management and recreation branch offi
cials were unsure whether the declines were related to uncertain
gasoline availability and higher pri~es. They said that not
enough evidence exists to determine slgnificant trends attribut
able to the 1979 gasoline shortage.

However, we did notice shifts in where people pursued
recreation in both the upper Colorado and lower Missouri regions.
We identified no significant changes in total visitation nor
shifts in visitation among the mid-Pacific region's reservoir~

in California and neither did the regions outdoor recreation
planner. The following table shows that near-city visitation in
creased or remained relatively stable while visitation at distant
facilities was down in both years in both of the other regions.

Changes in WPRS Visitor Days

From 1978

Region/location

Upper Colorado

1978

(millions)

Percent chan¥e

Near-ci ty

Distant

Lower Missouri

Near-city

Distant

2.3

5.6

1.3
•
5.4

+ 3.1

-10.3

+ 6.7

-10.1

.7

IJ.3

-14.5

These regions cover parts of South Dakota, Nebraska, Kansas,
Colorado, New Mexico, Nevada, Arizona, Utah, and Idaho; all are
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characterized by sparse population and great distances from large
metropolitan areas to the facilities. The classifications for
near city or distant are based on the facilities' proximity to
and accessibility from major towns or cities for the area.

Colorado State parks

Visits to Colorado's State parks decreased 6.2 percent
from July 1978 through June 1979. Also, visits in 1980 were
stili 5.5 percent less than in 1978.

Near-city parks experience1 increased use in e~ch period,
especially during the summer monthS. From J~ly to September near
city park visitation, as a percentage of overall State park vis
itatioll, grew from 61 percent in fiscal year 1978, to 67 per~ent

in 1979, to 70 percent in 1980.

The classification of near-city facilities is based on their
proximity to and accessibility from major towns or cities for
tbe area. The director of the Colorado division of parks and
outdoor recreation attributed the shift toward near-city facili
ties in part to changing gasoline availability and pr~ces.

Pennsylvania State parks

Pennsylvania's chief of the bureau of State parks stated
that the 1979 gasoline shortage and weather caused park use to
decrease by about 15 percent from the previous year. However,
he told us that 1980 figures would probably reflect an increase
above 1978 levels.

Pennsylvania's parks are ~\vided among six geographic re
gions, one in each corner of tue State and two in about the
central third of the State. Attendance at tbose in the south
cenlral and northeast regions were the most heavily affected
by the unce~tain gasoline supplies of 1979, according to the
parks bureau chief. He explained that neither of these regions
includes a major metropolitan area but that they often draw
people from such areas outside the region. While the Three Mile
Island incident ~as an important factor in a 25-percent drop
in the south-central region, that reduction was closely followed
by a 23-percent drop in the northe~~~ region, where the primary
factors would have been poor weacher a~d uncertain gasoline
supplies, accordiny to the chief.

New Jersey State parks

The State chief of the bureau of parks management stated
that New Jersey residents stayed closer to home because of the
gasoline shortage. Visits to State parks increased 4.7 percent
in 1979 whi12 visits to State forests rose more than 8 percent.
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Visitation statistics for State parks also reflect increases
in 1980 of nearly 27 percent above 1978 levels. Part of the
increase was attributed to good weather and other factors, as
well as fuel costs. Also, these increases m~y not be surprising
considering that, relative to the West, most recreation areas in
New Jersey are close to large cities.

City parks

Parks department personnel we visited reported increases in
city park usage in 1979 and 1980. However, none collected vis
itation statistics. All of the changes reported were based on
observations and estimates of parks department personnel.

Sacramento officials told us that gasoline constraints
were not a factor, but officials in other cities attributed the
changes to gasoline constraints, as well as factors such as
increased population. For example, both Denver and Salt Lake
City have noticed increases in city park usage in the last
3 years. Denver's superintendent of parks estimated in April
1981 that usage in 1980 had increased 20 to 30 percent over
1978. He also noticed that usage of city parks in 1980 was
higher than in any previous year. On the other hand, Denver's
city mountain parks, which are outside the urban area, experi
enced decreased use in 1980. He attributed a major part of
these changes to gasoline constraints.

Picnic reservations are an indicator of increased usage,
according to Salt Lake City's assistant parks and recreation
director. In 1980 Salt Lake City issued more picnic reservations
that ever before, 250,000 versus 200,000 in 1978, cr a 25 percent
increase. Along with increased population, the city's assistant
parks director attributed the increases to more people pursuing
recreation closer to home as a result of gasoline constraints.

Other observations of
shifts in visitation patterns

Speakers at the 1980 National Outdoor Recreation Trends
Symposium in April and the 1980 National Recreation and Parks
Association Congress Meeting in October noted that people con
tinued to pursue recreation in 1979 and 1980 but they stayed
closer to home. One speaker cited a 1979 New York stUdy report
ing that visitation to New York City metropolitan area resorts
showed increases or no change whereas visitation to other far
away area resorts decreased.
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VISITORS WENT TO FEWER LOCATIONS,
STAYED LONGER, SWITCHED TO TENTS,
AND USED SMALLER RECREATIONAL VEHICLES

Many Federal, State, and local agency officials reported
that in the 'last 2 years people have been going to fewer loca
tions, staying longer at each location, using smaller recreational
vehicles, and switching to tents. Some of the more specific ob
servations are:

--An October 1980 Corps research report entitled "Impact of
the energy Crisis on Corps of Engineers Recreation Pro
gram" concluded that noticeable trends in 1979 included
increased use of Corps lakes as vacation destination
sites, increased lengths of stay, fewer visitors making a
large number of trips of short duration, and more use by
local residents who can make a round trip on one tank of
gas or less.

--The Park Service western region noticed that in the last 2
years people visiting the national parks have been staying
longer. This trend was also noticed in many other loca
tions we visited. Before 1979 visitors tended to stay
a few days in one park and then move on to visit another
one.

--A Corps Missouri River division report in September 1980
stated that a noticeable increase in tent camping had oc
cured at Corps lakes. Tent campers arrived in small,
economy cars and pickups, and some were pulling soft-top,
pop-up campers.

--The Park and Forest Services Rocky Mountain regions also
noted substantial increases in the number of people camp
ing with tents. This correlated with substantial decreases
in the number of large r<:cr'~ation vehicles.

VISITATION TO SOMP, AREA~

DID !lOT FOLLOW THE t>~.l·TERNS

More than 80 percent of Corps facilities are located within
50 miles of a standard metropolitan statistical area. Even so,
Corps recreation areas in many parts of the country experienced
visitation decreases in 1979. according to Corps statistics. In
1980 visitations increased in many places. The Corps research re
port noted earlier contains statistics showing, after adjustment
for data inconsistencies. overall Corps recreation days, as defined
in appendix II, had dropped 4.3 percent, or by 18 million visits in
1979. The report suggested two possible interrelated interpreta
tions for the decline: first, the reductions were caused by gaso
line prices and second. they '.'ere caused by other factors such as
weather.
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A Corps Missouri River division pUblic use report and the
Pittsburgh district recreation and resource management branch
chief attributed part of the 1979 dect2ase to the uncertain
availability and rising costs of gasoline. The Philadelphia
districts' outdoor recreation planner told us that gasoline con
straints had reduced visitation in 1979 but statistics were too
inaccurate to show it. Sacramento district recreation managers,
however, detected no visitaLi0n changes related to gasoline con
straints there and neither did we. On the other hand, head
quarters officials discounted the statistics because they consid
ered many to be unreliable. They told us that they thought
visits to their facilities had increased.

Some distant areas experienced increases in both 1979 and
1980. Agency officials attributed these increases to people
choosing closer, but still distant, recreation areas over even
more distant locations; people choosing less crowded, distant
forests over near-city forests; and people returning to distant
forests once gasoline availability was no longer a problem. For
example:

--Curecanti National Recreation Area, in western Colorado,
has experienced increased visitation during both 1979 and
1980 despite its distant location from large cities. The
Park Service Rocky Mountain associate regional director
attributed the increases to western Coloradans substituting
the closer Curecanti for the more distant Glen Canyon Na
tional Recreation Area in southern Utah.

--Routt National Forest, in western Colorado, experiencE!d
a large visitation increase in 1980, especially during
the summer. The increase was associated with the heav:1'
usc of the Arapaho and Roosevelt F'orests and people look
ing for less crowded conditions.

--Rio Grande llational Forest, in sout.hern Colorado, experi
enced increased visitation in 1980. According to the
Rocky Mountain regional director for recreation and lands,
much of the increase resulted from Texans returning to
Colorado after staying home during 1979.

Visits reported at 257 State parks in California declined
about 4 percent to 56 million in 1979 but increased in 1980 to
an estimated 58.5 million--about 1 percent below 1978 visita
tions. Recreation planners in the California State department
of parks and recreation analyzed park visitations for 1979 and
1980 in an attempt to identify recreation trends. The results
of their analysis were inconclusive. A more clear-cut shift to
recreation locations within a I-hour drive from metropolitan
areas in both 1979 and 1980 was anticipated but not found. We
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also noted an unexpected pattern. While visits near Los Angeles
were up in the two periods by 24 and 4 percent, respectively,
they were down at other near-city locations. As expected, how
ever, visits to distant facilities beyond 100 miles of standard
metropolitan statistical areas were down by 6.7 and 3.4 percent,
respectively, for the same periods.

A WORD OF CAUTION

In this chapter we used the best available visitation
statistics. These statistics have varying degrees of reliability
and must be used with caution. Also, they are not comparable
across agencies. iSee app. II.)

Several officials cautioned us that other factors besides
gasoline constraints influenced visitation at their recreation
areas. Some of these factors are: weather conditions, quality
of hunting or fishing, temporary closures, site rehabilitation
or improvement, attractiveness of new and competing facilities,
and forest fires.

In one instance, the recreation manager for the WPRS
mid-Pacific region stated that reported visitor days are only
estimated totals, they could vary by as much as 30 percent from
the actual total. In another case, the Corps Missouri River divi
sion statistics showed recreation days increased from 29 million
in 1978 to 56 million in 1979. The division doubled the number
of recreation days to their facilities in 1979 to account for
people visiting more than one recreational area of the same
project. For these reasons, we did not include either of these
sets of figures in this report.

The Park Service explained the problem of collecting reliable
visitation data in its 1979 statistical abstract, as follows:

"This informa~ion results from a variety of methods
ranging from visual counts to electromagnetic
traffic counters. In each unit of the park system,
the method of learning about public use is selected
to preserve a balance between cost effectiveness
and concern for the best accuracy possible. Many
problems complicate the counting effort such as
'open' parks which have multiple, random access
points. Irregular park boundaries and boundaries
which include residencies or even small popUlation
centers make it difficult to actually count visits.
In such cases, local estimates are designed to adjust
for the circumstances. Estimates of other types are
also reported here. The reports of 'recreational'
use and visitor hours are derived from a variety of
estimates. Visitor surveys are periodically con
ducted to establish the basis of estimating as
well as to change the estimates as the patterns of
travel and public use are changing."
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We did not use approximately 25 percent of Park Service
s.atistics because they lacked comparability with those from
Gther years or because facilities lacked comparability with each
other. For example, we excluded Golden Gate National Recreation
Area in San Francisco from our Park Service calculations because
of the continuing expansion of the park's size and its programs,
which resulted in large increases in visitors--26 percent in
1979 and 106 percent in 1980 o' ~r 1978. Also, we did not use
traffic counts in such places as the George Washington Parkway
because the Park Service reported difficulty in obtaining reli
able statistics. To the extent that we found other organiza
tion's figures lacked comparability or were erroneous, we made
appropriate adjustments, which were relatively minor.
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CHAPTER 3

FEDERAL AGENCIES COULD DO MORE TO

RESPOND TO CHANGES IN RECREA~ION USE

Most Federal agencies could do more to respond to the
signals suggested by visitation statistics, namely that people
may want to pursue recreations nearer their homes as a result of
uncertain availability and rising costs of gasoline and some
people may want to COnsum" less gasoline while they pursue
recreation.

The publi~'s heavy reliance on gasoline-dependent private
vehicles for recreational travel makes both facility location and
gasoline consumption particularly important. While some agencies
have developed policies that emphasize locating outdoor recreation
facilities nearer users and helping them conserve gasoline, the
agencies have not yet implemented th,m.

On the other hand, some measures they have initiated for
other motives have incidental conservation effects and could
reduce the heavy reliance on private vehicles for recreation and
help assure continued accessibility to recreation facilities.

POLICIES AND PRACTICES VARY

The Park Service and HCRS, which were recently consolidated,
have issued energy-focused policies, and the Forest Service in
cluded such directio~ in its 1980 Recommended Renewable Resources
Program. The Corps and WPRS, however, developed possible responses
to the impact of gasoline supply and price changes upon recreation
use, but did not finalize policies. Although little progreAs has
been made On implementing their policies, all agencies have l~ple

mented measures that help the public reduce gasoline consumption.
Most measures were not motivated by energy concerns but to achieve
public service and environmental protection objectives.

National Park Service

The Park Service's energy policy, established in 1978, pro
vides that the national park systems will operate in an energy-effi
cient manner, employing, where appropriate, public and nonmotor
ized transportation for both park personnel and visitor use.

The Park Service Denver Service Center amplified the 1978
policy in its September 1980 Draft Energy Conscious Planning
Guidelines. Its section on conservation strategies for transpor
tation systems provides the following suggestions for planners:

--Exploration and implementation of various modes of
visitor travel to and within the parks.

--Provision of incentives to visitors to use transit
systems.
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--Expansion of trail networks--including use of road
rights of way--to include bicycle paths.

The Park Service is currently supporting the Vehicle Access
Transportation System--a 3-year pilot test that was intended
by the Congress to improve public transportation access to na
tional parks. The Park Service programed funds for fiscal years
1979 through 1981 to implement the system. The ParI: Service's
first-year evaluation of an initial 21 projects reinforced its
decision to support the program. Most projects involved extend
ing existing transit routes to parks or into parks. In addition
to broadening access, Park Service evaluators said that the sys
tem has potential for significant energy savings.

Beyond these projects, however, the Park Service has yet to
implement its policies in the three regions we visited. The
western region operations and planning staff stated that gasoline
induced decreases in visitations would need to be much greater
to affect park operations. The mid-Atlantic region also has not
reacted to gasoline constraints. The Rocky Mountain regional
energy coordinator stated that the region's current efforts are
aimed at conserving energy in Park Service buildings, facilities,
or vehicles. Helping the public conserve gasoline is seen as
the next step in the process.

Forest Service

Forest Service officials have included energy conservation
or improved site accessibility statements in national program
recommendations and implementation guides. Regional personnel
are now taxing preliminary steps to manage facilities with goals
for both reduced gasoline consumption and increased accessibility
by urban residents.

The Forest Service's statement on gasoline conservation and
near-city recreation is included in "A Recommended Renewable Re
sourc"s Program--1980 Update," dated September 19&0 and submitted
to the Congress, in which improved access to recreation is
stressed. The document states that new emphasis will be placed
on energy efficiency in recreation use and development, including
making recreation On national forest system lands more accessible,
usable, and enjoyable for urban residents. This would be done
through the folloWing actions:

--First, new recreation facilities would be located to use
energy-efficient t~ansportation systems, where possible,
to encourage use by urban residents.

--Second, energy-efficient transportation systems serving
national forest system areas would be encouraged and
supported by coordinating faciLities and programs with
the private sector and local Chambers of Commerce and
pUblic utility distri~ts.
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--Third, visitor information programs would be used
to promote energy efficiency and to inform urban
residents of recreational opportunities within the
national forest system.

A policy implementation memo dated September 24, 1980, from
Forest Service headquarters to the regions provides that recrea
tion facilities will be maintained, improved, and developed in a
way that encourages energy conservation by providing greater
recreation opportunities to ar~. s closest to urban areas. In
addition, draft regional and forest plans emphasize nonmotorized
recreation activities.

The Rocky Mountain region's progress in the conservation
area is shown in the following management activities.

--The Arapaho and Roosevelt Nativnal Forests' draft
forest plan contains evaluation criteria for
selecting management alternatives. Among these
criteria is a factor for considering the energy
efficiency of both production and consumption
aspects of recreation under each management alter
native. Each alternative was evaluated by deter
mining the astimated amount of energy required to
provide recreation and the estimated amount of
energy required by the users.

--The region emphasized developing near-city facilities
by proposing fiscal year 1981 special capital invest
ment funds for projects near the heavily populated
Colorado Front Range of the Rocky Mountains. However,
most of the proposal was not funded.

The Pacific Southwest region's progress is shown in the
following regional activities:

--In its planning, the region developed a group of program
alternativts that emphasize both conservation and recrea
tion. Various near-city recreation programs are to be
evaluated.

--Current Pacific Southwest regional planning for
new facility construction is concentrated in
forests near metropolitan areas. Ho~ever,

funding delays have hampered the development of
three priority sites near Los Angeles: two pro
jects have experienced funding delays and the other
has not yet received initial funding.
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Corps of Engineers

In August 1978 the Corp developed a draft of guidance on
energy conservation in recreation resource management. Possibili
ties identified in the draft--which was not issued in final
form--included emphasizing nonenergy-consumptive forms of recrea
tion in the planning, designing, and managing of Corps recreation
areas. The draft went on to say that the design of parks should
encourage travel by foot or bicycle rather than by motorized
vehicle.

Division and district officials told us that no emphasis
had been placed upon managing their recreation areas with gaso
line conservation in mind because they had not received guidance
to do so. They also said that gasoline was not a serious problem
for their recreation areas and responsibilities for conservation
lie chiefly with State and local agencies that manage Corp-built
recreation areas.

The chief of the recreation resources branch in Washington,
D.C., told us that the Corps had not encouraged public energy
conservation because the size of the issue did not warrant its
attention and there was not much it could do. Later, the head
quarters' energy conservation officer told us that the corps was
reconsidering a gasoline conservation policy.

Water and Power Resources Service

In January 1974 the Commissioner of the Bureau of Reclama
tion (later WPRS) responded to a request from the Director of
the Bureau of Outdoor Recreation (later HCRS) requesting con
tingency plans for adjusting WPRS recreation programs to save
energy. The response suggested a variety of measures that could
be taken to help bring facilities and visitors together and to
reduce energy consumption by recreation area users. These
measures did not constitute a contingency plan but suggested
identifiable fuel-saving components inherent in the Bureau of
Reclamatlon recreation program. The ideas in the response
included

--shifting development funds from remote to urban areaSI

--opening canal, pipeline, and transmission line rIghts
of way to hiking, biking, and equestrian use,

--emphasizing nonmotorized recreation;

--developing mass transit and shuttle transportation
systems;

--working with State fish and game departments to
enhance near-urban fishing; and
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--emphasizing day use at urban recreation areas, with
corresponding deemphasis and possible closure of
remote areas.

In February 1974 the Commissioner sent the response to the
agency's regional offices to indicate his views on recreation and
the energy crisis. 'WPRS headquarters land resources manager
and the upper Colorado region land management and recreation
branch chief reported that the memo had not been implemented.

The WPRS senior staff assistant for land resources manage
ment in Washington, D.C., told us that regional officials have
no evidence that the public has reacted to gasoline availability
and price problems by changing its use of WPRS facilities. H~w

ever, we noted that the visitor day statistics showed declines
at distant WPRS facilities in two regions in each of the last
2 years.

The WPRS official in Washington also said that the
agency is limited in the steps it can take to deal with the
energy crisis because the agency manages only 4C of its proj
ects while othe·c spcnsors administer the other 230. We agree
that indirect control does impose limitations, but as also men
tioned in the C~~issioner's earlier memo, the agency can en
courage the administering agency to emphasize low energy
consuming activities and deemphasize high energy-consuming ones.

Heritage Conservation
and Recreation Service

In September 1980, HCRS policy was "to encourage the best
in energy conservation practices and innovation in its grants
in-aid programs." The policy provided that the Land and Water
Conservation Fund grant program emphasize projects that served
close-to-home recreation needs and upon recreation activities
that conserved energy. The policy also stressed recreation area
and access improvement in densely populated central cities through
the Urban Park and Recreation Recovery Grant Program. An October
1980 implementing directive, applicable in fiscal year 1982,
stated:

--All projects shall be designed, constructed, operated,
and maintained in an energy-efficient manner.

--State project selection systems shall include a rating
element that gives priority to tile most cost-effective
energy-efficient projects including among others those
that are located close to populated areas and are ac
cessable by foot, bicycle, or public transportation.

Undoubtedly, the Federal influence over State and local
operations will be less if these two grant programs are phased
out later, as planned. If not eliminated, however, such guidance
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could lead to more policies and practices similar to those we
observed in California. While developed without HCRS guidance,
the 1980 California State Park System Plan recognizes the impact
that gasoline availability and price have had on the public's
ability to participate in outdoor recreation. The plan stresses
acquiring and developing park units located near metropolitan
population centers and the importance of potential pUblic trans
portation access. The State's plan for 1980 to 1986 shows that
36 of 41 proposed development projects are located near Los
Angeles, San Diego, San Francisco, and San Jose. On the other
hand, New Jersey, Pennsylvania, and Colorado park officials
reported that their agencies had not developed written pOlicies
to promote reduced gasoline consumption by the public.

HCRS progress on sharing conservation information could
be carried on through its technical assistance programs which
will be continued by the Park Service. The Information Ex"
change, a technical assistance program, is the foundation of the
information dissemination system. Information on ideas, skills,
teChniques, and approaches dealing with problems and opportunities
in recreation, conservation, and preservation are transferred
to managers, planners, and users through a pUblication called
"Notifications." In May 1981 about 11,500 members were in the
program, which involves individuals and organizations from Fed
eral, State, and local governments and private and nonprofit
organizations.

To supplement the Information Exchange, HCRS started a
computer-based system called "SHARE" that was to contain
innovative solutions to problems such as energy conservation.
SHARE data is in the form of case studies submitted by users.
However, as of December 1980, the system contained only
a few examples of projects relating to energy conservation
and transportation.

OFFICIALS HAD MIXED VIEWS ON
CONSERVATION OPPORTUNITIES

Some officials reported that numerous obstacles must be
overcome before many ideas could be implemented to save gasoline.
Foremost is people's reluctance to leave their cars. Other
points included:

--Federal recreation area development sponsors, willing
to co-share project development An~ bear subsequent costs
as required by the Federal Wat~r Projects Recreation Act,
are difficult to find regardless of the project location.
Though easier to find sponsors near cities, finding them
is still difficult.
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--Helping the public conserve energy penalizes park
operations. Park Service facilities have energy
conservation goals, and shuttles would increase the
Park Service's gasoline consumption even though con
sumption for the pUblic might decreased.

--Public transit companies have equipment and personnel
constraints, along with a reluctance to go into new
territory. Colorado's division of parks and outdoor
recreation heard these arguments during the division's
fruitless negotiations with Denver's regional transpor
tation district for service to two Denver facilities.
The division director suggested that authorities be
pressed into providing public transit to recreation
areas by establishing requirements in Federal grants
programs. Along the same line, a Park Service head
quarters transportation analyst commented that rrspon
sibilities for people's transportation, except under
the Vehicle Access Transportation System, stops at the
park boundary. He said the local funding should be
made available for providing transportation to urban
parks.

--The Colorado division of parks and outdoor recreation sees
potential for ~ statewide campsite reservation system but
has encount~red disinterest or negativism from State legis
lators for such a program. The director attributed the
lack of enthusia~m for the system to people's aversion
to long-range planning for recreation. An HCRS headquar
ters outdoor recreation planner pointed out, how~ver, that
campground reservatlons systems may favor those who are
aware of the 3ystem and may discriminate against those
people who do not use reservation systems.

--While acme officials see fuel-saving advantages to
long-term re~reational vehicle, boat, and trailer storage
near federally built reservoirs, they express ambivalence
and reluctance to advocate such efforts, there has been
an outgrowth of unsightly storage areas near some reser
voirs. The Corps Sacramento district chief of the
recreation/resources management unit and the WPRS mid
Pacific outdoor recreation planner both told us that
such facilities also would not be acceptable because
they might compete with private enterprises. A WPRS
headquarters official stated that this type of activity
could be accomodated on private land.

--Measures that might be applicable in some places
would not be applicable at others. Shuttle buses·
would not work if there were not sufficient visitors,
and people wo~ld still go to facilities even if a
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reservation system showed they were full, according
to the Corps Sacramento district chief of recreation
resources management. Furthermore, Corps policy is to
serve the public On a first-come-first-serve basis.

--An outdoor recreation planner at Corps headquarters
considered the procedures so encumbering in the
HCRS SHARE system that it would not receive much use.

As their attention became focused upon public gasoline
consumption during our review, some agency officials expressed
increasing awareness of the issue and decided to take action.

--The Corps Missouri River division, rather than States or
other sponsors, managed nearly 57 percent of its own
facilities to provide 67 percent of the visitor recrea
tion in the region during 1979. The recreation and re
sources branch chief indicated that he and his staff
will begin placing emphasis upon gasoline-saving ap
proaches to managing these facilities, as well as pro
viding guidance to administering agencies for the
remaining 43 percent.

--In WPRS' lower Missouri region, land management and
recreation branch personnel indicated that our re
view will serve as a catalyst to evaluate and plan
more effectively, with emphasis on methods of helping
the pUblic to conserve gasoline.

--The director of Colorado's division of parks and outdoor
recreation sees potential for initiatives in his organ
ization toward fostering conservation by the public,
despite his optimism that such measures will not be
essential to sustain park visitation.

AGENCIES HAVE SPONSORED SOME MEASURES
THAT HELP TO CONSERVE GASOLINE

While many officials have pessimistic views toward
influencing public gasoline conservation, they have implemented
numerous gasoline-saving projects for other reason~. They had
differing degrees of involvement in the measures. For example,
for some measures, they funded or provided the actual service.
Among others, they allowed or encouraged concessioners to pro
vide them.

Following is a list of gasoline-saving activities that
are or will soon be sponsored by agencies we visited. Most meas
ures were motivated to reach objectives such as public service
and environmental protection. Although individual circumstances
differ, the measures appear to have potent.ially wide applicabil
ity. The list describes gasoline-saving measures that were
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implemented; sponsoring agen~ies, States, or localities; and the
benefit toward gasoline conservation in recreation.

Gasoline-Saving Measures
and Their Benefits

Measure

Public transit to
parks, forests,
and ski areas
(note al

Shuttle systems
within or to
ski areas, parks,
beaches, historic
sites, forests,
etc. (note al

Off-duty school
buses or rented
buses to recrea
tional or cultural
sites

Discounted ski lift
tickets or waived
parking fees to
carpoolers
(note al

Biking and hiking
trails cross
country and
within parks
(note al

Levee rights of
way for bik
ing and hik
ing trails

Campsite
reservation
systems
(note a)

Agencies, States, or
localities involved

Park Service, Forest
Service, California,
Pennsylvania

Park Service; Forest
Service; New Jersey;
Pennsylvania;
Nags Head, North
Carolina; Wash
ington, D.C.

Pennsylvania,
New Jersey

Forest Service,
New Jersey

Corps, WPRS,
California,
Colorado

~or~'s

Park Service,
Porest Service,
California

Gasoline-saving
benefits

Reduces nLmber of
ve~icl~s; reduces
per capita con
sumption

Reduces number of
vehicles; reduces
per capita con
sumption

Reduces number of
vehicles; reduces
per capita con
sumption

Reduces number of
vehicles; reduces
per capita con
sumption

May substitute for
motorized activ
ity

May substitute for
motorized activ
ity

Reduces excess
driving to search
for campsites.

31Detailed descriptions of these measures are in appendix IV.
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Measure

Provision of
reservoir
and fishing
information
in local
newspapers

Broadcasting
of campsite
availability
on local ra
dio stations

Directing visitors
to alternate
available camp
grounds

Easing length of
stay limitations
at campgrounds

Closure of little
used distant
recreation areas

Overflow camping
areas

Fenced long-term
boat or recrea
tional vehicle
storage areas
(note a)

Agencies, States, or
localities involved

Corps

Corps, Colorado

Corps, Pennsylvania

Forest Service,
Corps

Corps

Forest Service

Corps, WPRS

Gasoline-saving
benefits

Allows for driving
directly to fav
orable sites

'.
Reduces excess

driving to search
for campsites

Reduces excess
driving to search
for campsites

Reduces traveling amon~

~~veral locations

R~iuces long-distance
driving

Reduces traveling
to find available
campsites

Reduces repeated
hauling of boats
or recreational
vehicles; allows
commuting to recre
ation area with
smaller vehicles

~Detailed descriptions of these measures are in appendix IV.
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Measure

Use of collputer
terllinals to
provide cur
rent call1psite
availability
information

Agencies, States, or
localities involved

Forest Service
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CHAPTER 4

APPROACHES TO PORECASTING VISITATION._------ --
SHOULD BE IMPROVED

Pederal agencies do not have good techniques for forecasting
how many people will visit recreational facilities. Also, fore
casts often have not considered the influence of gasoline price
increases and shortages on visitations.

We believe there could be numerous benefits from improved
forecasts. Effective forecasting could become particularly im
portant for both the Park and Forest Services. An Interior pro
posal called for an additional SIOS million in fiscal year 1982
to restore and improve national park areas. Since we estimated
in October 19BO that correcting safety and health deficiencies
for national parks alone would cost about Sl.6 billion, projected
demand for facilities should be an important factor in determin
ing where to spend the additional money. !I Later, on April 2,
19B1, legis 1 ion was proposed by the Secretary of the Interior
to amend the Land and Water Conservation Fund Act of 1965 to
allow funds to be used for restoring and improving both the
national park and forest systems and certain other Federal
recreatioll facilities.

Such forecasts also should help recreation managers to
justify budget requests, estimate future revenues from admission
fees, negotiate with concessioners, plan strategies for accom
modating Or restricting projected excess demand, plan parking
and traffic patterning, plan strategies for moth balling selected
operations during projected periods of slack visits, plan energy
conservation strategies; evaluate requests for grants, and provide
technical assistance to State al,d local agencies.

Recent actions by various agencies could lead to forecasting
improvements. Interior is currently preparing a research agenda
that consolidates the views of 500 recreation and recreation
related professionals. The first research priority is to stUdy
fuel constraints on the usp of recreation resources. Another re
search priority item is to develop better visitor survey tech
niques. The Water Resources Council recently began encouraging
better methods of forecasting recreation demand, sometimes re
quiring computers, but only for building new or expanding exist
ing water projects. FurthermuLe, the Office of Management and
Budget recently directed Interior to develop standard meaSUre
ments for recreation data collected by all Federal agencies. To
encourage refinement of forecasting, we experimented with statis
tical models to project visits at several locations.

------------
l/"Facilities in Many National Parks Do Not Meet Health and

Safety Standards,' CED-BO-llS, dated Oct. 10, 1980.

26



BETTER FORECASTING IS NEEDED

The executive report of Interior's Third Nationwide Outdoor
Recreation Plan, prepared in 1979, identified weaknesses in recrea
tion forecasting. The report stated:

"Projection of future recreation participation rates
should be interpreted cautiously, as evidenced by the
gross underestimates of current outdoor recreation
trends made 17 years ago by the Outdoor Recreation Re
sources Review Commission. Substantial improvements
must be made in the data base used for analysis, and in
the technical specifications used to develop computer
models for recreation participation. Acceptable
national projections depend entirely on these changes."

Federal agencies now use techniques such as extensions of historic
trends to project visits; sometimes they do not project visits at
all; in other cases they sUbjectively modify historic data. The
following examples illustrate the wide range of approaches to
forecasting used by Federal and State recreation agencies.

Forest Service forecasting seems to be done inconsistently.
The Forest Service Rocky Mountain region used a demand model in
preparing its Arapaho and Roosevelt National Forests plan, which
considered the impact of various energy scenarios on recreation
demand for the forests. The Pacific Southwest region, without
considering the availability or price of gasoline, proj~"ted

historic growth in visitations adjusted for anticipated ~ncreases

under various alternatives in its operations planning. Recent
projections through 2030 done at the national level were based
on statistical analysis including socioeconomic factors. However,
the analysis did not include rising energy costs because neces
sary information to do so was considered unavailable.

The National Park Service's mid-Atlantic region forecasts
future demand by reviewing historical use trends to anticipate
current-year use. In this way, the region estimates its operat
ing resource needs. The western region develops no recreation
visitation forecasts. Instead, it relie$ on infor.nation provided
by the Park Service's Denver statistical office, which maintains
past-use statistics. The office prepares forecasts based on
averages of visitations during recent years. Although some parks
had visitor projections for longer periods, such major ones as
Glacier, Yosemite, a-j Grand Canyon have none.

The Corps and WPRS prepare demand forecasts during periodic
updating of facility master plans or when new projects are being
planned. The forecasts, however, are often straight projections
of historic data with data or methodology sometimes modified on
the basis of subjective judgment. For example, the Corps Phila
delphia district's outdoor recreation planner and the Pittsburgh
district's recreation and resource branch chief told us that they
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project visitation at sites based on historical use and surround
ing population characteristics. The Corps' Missouri River divi
sion recreation resources and environmental reSOurces branch
chiefs told us that, along with projection of past trends, they
use subjective estimates of project conditions and national eco
nomic conditions. The Corps' Sacramento district environmental
planning section chief told us that the district's evaluation of
data would include a relatively minor consideration of gasoline
price and availability unless those impacts changed dramatically.
More important factors included long-term growth in demand, cost
of living, and water levels.

State agencies, like their Federal counterparts, also have
varying forecasting techniques or capabilities. Some are making
projections based on historic use. nthers are applying recreation
participation rates to surrounding populations which then .nay be
adjusted subjectively for other factors.

Both Pennsylvania and New Jersey relt h'~d\1i.ly Oil hi"3tocic::,
data to project needs but do so only for the ensuing year. Neither
State does long-range forecasting.

Colorado's division of parks and outdoor recreation director
reported that the division's recreation demand forecasts included
historic patterns adjusted for shifts in population, projecte~

po~ulation increases, and added roads~ The division's planner
told us that new HCRS planning guidelines allow flexibility in
developing both statistical and SUbjective demand data, which
are then governed by public review.

Cal i fornia, on the other hand, forecasts r"(~(::c~a.tion 11~Ul<"1t1d

usiny a COloputer system. The system estilllates the tottll il()t.l~r'\

tial demand for each reLreation activity by county, allocates
the potential demand for each activity among zones surrounding
each metropolitan area, determines the peak-period demands within
each zone, and estimates the quantity of facilities required to
satisfy these peak-period dem-3.fl.-ls. Th:~ c~';;llt i.~; tl 1 istin3 of
recreation needs in various zones around heavily populated <1t'eas.

MORE RESEARCH NEEDED TO
f~PR6vt-F6RECASTING

The top priority among 117 research tasks, according to a
research agenda now being prepared by Interior in response to
needs identified by 5DO recreation and recreation-relat.!cl i)ro
fession~ls, iB to:

"Analyze and evaluate the long and short-term effects
of fuel shortages and high costs of fuel on leisure
travel and use of recreation resourCeS. Identify
opportunities for social intervention in this adjust
,nent process to mitigate hardships and increase the
j;>codtlct 1.011 t1:: ,:"o::ccea t ion benef i ts per uni t of fuel
consumed."
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The tenth priority is to:

"Develop guidelines for the application of survey
research techniques (e.g. questionnaires, interviews)
in the aquisition of recreation planning and manage
ment information."

Increased interest in i~proved forecasting techniques may
also grow from December 1979 Water Resources Council rules
and regulations suggesting that one way to measure the value of
recreational benefits at water projects is to calculate the
willingness of people to pay. The calculation requires deter
mining the number of people living various distances from the
proposed facility; forecasting the likelihood of these popula
tion groups visiting the facility; and estimating the travel
costs from the various population zones to to the facility.

The accuracy of the projected per capita visitation rate is,
of course, critical to the benefit measure. The rate is usually
based on the number of visits made in the past to recreational
facilities with characteristics similar to the proposed one. More
sophisticated studies also consider the characteristics of the
potential users in such terms as age, income, and education. The
cost of getting to the park usually includes the direct cost of
operating an automobile, a personal cost for travel time, and the
cost of any entrance fees.

Studies leading to the Water Resources Council proposal
were done in the late 1960's and early 1970's when gasoline
prices and supplies were relatively stable. Several adjustments
were made in the cost of operating an automobile from time to
time for purposes of measuring willingness to pay. However,
the impact increasing gasoline prices and shortages have on
visitation is not considered.

Furthermore, at least four factors limit improved forecasting
methods. First, most of the studies have been what researchers
call cross sectional studies--that is, they look at conditions
at one point 'in time. The studies have concentrated on how park
characteristics and populations at a given time were related
to visitation. For example, a recent stUdy analyzed 1976 visita
tion at 30 New York State parks. It compared visitation with
such factors as the area of park, water frontage, miles of trails,
and some socioeconomic factors, etc. Because such conditions
remained stable from year to year, researchers or research managers
apparently felt it was not necessary to conduct longitUdinal
studies--those that evaluated the impact of changing conditions
over time. One significant longitudinal study that we found
concentrated on the impact of population growths and changes in
per capita income. These factors were undoubtedly important but
did not include other factors such as gasoline prices and
shortages.
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Another limitation on current f~recasting is that research
on forecasting visitation has been done sporadically. Some re
searchers complained that they had started recreation studies
but were unable to finish them. However, numerous articles have
been published, such as those presented at ~he Forest Service's
1980 National Outdoor Recreation Symposium. There seeas to be
no long-term commitment to research in forecasting demand, as
the studies have been done in numerous places with nuaerous
sponsors. For example, the Forest Service's principal recreation
scientist commented that the agency had done research on fore
casting recreation trends until 1976. He considered their cur
rent Forest Service efforts on the periphery of the subject al
though he was trying to get more research started on the effects
of energy constraints on recreation.

Current visitor statistics also have varying degrees of reli
ability or comparability. Data limitations are discussed on
page 13. The implication for forecasting visits is that results
of statistical models cannot be accurate if their data base is
inadequate.

Finally, the three methods used to collect other data that
may be needed for forecasting visitation have been inconsistent,
costly, perhaps burdensome to the public, and of limited reli
ability. The methods include

--surveying visitors,

--surveying the general pUblic or residents in the
surrounding communities, and

--using published statistics.

Visitor questionnaires have solicited information including
origin of the trip, per capita income, ethnic background, and
type of recreation sought by the visitor. The previolsly men
tioned New York study, for example, involved interviewing 7,000
visitors to study recreation at water-related recreation areas •

•
A 1975 National Survey of Hunting, Fishing and Wildlife is

an example of a general survey in which more than 100,000 people
were telephoned. Respondents were asked about their socioeco
nomic characteristics (age, income, etc.) and their recreation
participation. In another general survey, Arizona mailed out
almost 15,000 questionnaires in 1910 asking people about dis
tances tl'aveled for recreation, the types of recreation they
souyht, and their socioeconomic characteristics.

Along with the problem of gathering consistent data, the
number of people actually responding to the surveys was often
too small, which limited the survey's reliability. Identifying
trends from such surveys is difficult and they are usually
expensive_
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In December 1980 the Office of Management and Budget sus
pended the surveys of visitors to facilities managed by Federal
agencies for 1 year, except to collect minimum information for
visitor safety. Before doing more surve,'s, Interior is expected
to develop standard measurements for r :ation data compiled by
Federal agencies.

OFFICIALS RAVE MIXED OPINIONS ON
THE NEED FOR BETTER FORECASTING

Officials both within and among agencies had mixed 0plnlons
on the need or benefits from improved visitor forecasting.

Some Forest Service officials saw a need for forecasting
improvements. The Rocky Mountain regional director for recrea
tion and lands said that long-range forecasts, if done by the
State or the Park Service, would be helpful for Forest Service
planning to meet recreation demand. A need for better forecast
ing through demand modeling also was seen in the Pacific South
west region. A regional draft plan atates that, -Demand models
are needed for dispersed and developed forest recreation activi
ties." However, according to tbe research representative from
the Berkeley range and experiment station who worked on the
plan, developing recreation demand models is presently only a
suggestion in the conceptual stage. Nothing specific has been
done to demonstrate the need for recreation demand modeling in
the Forest Service.

The WPRS Lower Missouri region's landscape architect com
mented that data in a model he was testing to meet Water Re
sources Council requirements is old (1966-69) and needs to be
updated. WPRS headquarters officials told us, however, that
recreation forecasting is not a high priority research item
within the agency.

The chief statistician at the Park Service's Denver statis
tical office indicated that a definite n~~~ <xists for better
forecasting. He told us, however, that the Park Service spends
nothing on studying social and economic factors needed for devel
oping a workable model. He said that better modeling could be
used for site selection and determining the need for facilities.
Fuel conservation could be included in a model, as could other
important parameters.

Another Park Service official, however, saw less need for
forecasting. According to the western region's chief of park
planning, visitation forecasts and projections are generally not
a significant consideration in developing plans for existing
parks I the primary emphasis is assessing the capacity of each
park to handle visitations in an environmentally sound manner.
He considered environmental impacts a far more important and
controlling factor in developing park plans.
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Corps officials also had mixed opinions. A Philadelphia
district outdoo~ recreation planner stated that since there are
so few recreation facilities, the projections can be performed
manually; given recent budget cutbac~s and no further site devel
opment, no need exists for computer modeling in the Philadelphia
district. Missouri River division personnel stated that the bur
den of projecting recreation demand in the short term rests with
the sponsoring agency. They said that computer modeling is not
worth the cost of initiating and employing such a system. On the
other hand. a Pittsburgh district recreation resources management
branch chiet stated that if a computer model existed and if the
Corp establish~d a data base, it could be helpful.

Officials involved with State recreation programs also had
mixed opinions. The chief for technical assistance and State
planning of HCRS' mid-continent regional office said that the
method used by most Stat~s to prepare their State recreation
plans provides a good general indication of recreation needs.
This method involves mUltiplying an estimated rate by an esti
mat"d population. He added that more specificity would be good,
but he doubted that t.le cost of methods to achieve this would
be justified in view of the benefits derived. On the other
hand, Colorado's recreation planner stated that problems exist
with current recreation demand forecasting and that modifica
tions in methodology should be considered.

RESULTS OF GAO's EXPERIMENTAL
LONGITUDINAL FORECASTING MODELS

Since ~gency and academic studies have not resolved the
forecasting issue yet, we neveloped experimental models for
forecasting the annual number of visits at six large national
parks and four smaller recreational facilities built by the
Corps. We used a statistical technique called regression analy
sis and almost 40 years of data to develop these models, to find
the factors--especially energy-related factors--that influence
visitation, and to measure their impacts.

We used our visitation models and data from a model of the
national economy to forecast attendance at each of the six
selected national parks as well as the total visits for all six
parks through 1990. The six national parks we studied were:
Glacier, Grand Canyon, Rocky Mountain, Great Smoky Mountain,
Yellowstone, and Yosemite. We tried to use large parks in dif
ferent parts of the country and with different proximities to
population centers. Another criterion we used in selecting the
parks was the availability of relatively reliable historic
visitat.ion data. We also studied local or regional facilities.
These were: Lake Sidney Lanier, near Atlanta, Georgia; Lewisville
Dam, near Dallas, Texas; Denison Dam in central Oklahoma; and Oahe
Dam, in central South Dakota.

We first tried to identify the major variables that influence
park visitation. Variables described in the research literature
included, but are not necessarily restricted to
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--weather,

--travel costs,

--urbanization,

--leisure time,

--population size,

--population characteristics,

--cost of alternative recreation,

--park admission fees,

--accommodations and other park facilities,

--promotion campaigns, and

--per capita income.

Chain reactions can occur among variables. For example, in
theory, increases in per capita income increases the number of
autos per capita, which in turn increases gasoline and other
taxes for improving the highway system. The additional auto
mobiles and better highways make parks more accessible to more
people and should increase visitation. The Government has no
control over most of these factors, like weather and population,
but does for others like admission fees, promotion campaigns,
and number of accommodations.

Some variables also are more sensitive to change over time
than others. For example, per capita income, population, and in
recent years, gasoline prices, have been changing over time. On
the other hand, the size and basic characteristics of most parks
remain fairly st,-,ble over time.

To capture the impact of changing gasoline prices and sup
plies, we used longitudinal analysis, i.e., we ~nalyzed the re
lationship among variables over time. Our theory was that visi
tation is influenced by the size of the population, the relative
cost of driving, or other measures of accessibility to recreation
areas, and availability of gasoline. For the six national parks,
we assumed visitation is primarily influenced by· national as op
?osed to local populations, so we used national statistics.

We experimented using several factors, which are discussed
in appendix V, but the ones that we found to be consistently and
strongly associated with visitation in the six national parks were
as follows:

--Number of households or changes in the number of
households in the United States,
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--Existence or absence of a serious fuel shortage during
the year.

--Average gasoline prices per gallon during the year.

--Average ~iles per gallon for the existing stock of
automobiles operating in the United States.

--Average per capita income.

For Grand Canyon, we found that adding changes in sales of
motorhomes to dealers seemed to improve the predictability of
the equations.

We tried the same approach with four of the Corp's regional
reservoirs but had less success. We started with the same vari
ables as listed above. Since these facilities probably draw
people primarily from the local region, we needed regional data,
which was not readily available. To overcome this problem, we
used national data for gasoline price and average miles per gallon
of autos operating in the United States. We used population and
per capita income in the State or nearest large metropolitan area.
In some cases we found we achieved the best result by excluding
the household variable.

Another apparent problem with reservoirs is that visitation
is very sensitive to local weather. Visits will drop if the
season is either exceptionally dry or ~~t. Also, when seeking
regional recreation, the public usually has many alternatives
to choose from, which complicates estimating visitation.

Because of the numerous problems with data, the formulas were
not as satisfactory as for the six national parks. Therefore, we
did not try to make any projections of future attendance at the
reservoirs. More detai.ls on the regression formulas for the
four reservoirs are given in appendix v.

Our formulas of key variables for the six national parks
appear to accurately estimate visitation on a retroactive basis.
Figure 1 compares the number of actual visitors at Grand Canyon
from 1941 through 1979 with visits as estimated by our formulas,
Figure 2 is a similar comparison for total visits at all six
parks.
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FIGURE 1

ACTUAL AND ESTIMATED VISITS TO GRAND CANYON
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FIGURE 2

ACTUAL AND ESTIMATEP VISITS TO SIX NATIONAL PARKS
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We then used our formulas for forecasting visits, which was
~one by inserting forecasted values of the key variables into our
formulas. This is differert from a simple trend analysis, which
would plot future recreation visits based only on the number that
occurred in the past. We used forecasts of the impact variables
given in the table below to make our base projections.

I!llPact variables used for base forecast (note a)

Miles per
Per capita Oasoline gallon of

NllJIber of disposable price per U.S. fleet
household.. income gallon of autos

!!!r (Illilli,,,ns) (thousands) (dollars)

1980 79.320 8.057 1.248 15.234
1981 81.030 8.856 1.535 15.910
1982 82.728 9.941 1. 760 16.738
1983 84.394 11.072 1.943 17.624
1984 86.025 12.353 2.145 18.504
1985 87.588 13.772 2.372 19.400
1986 89.060 15.181 2.644 20.293
1987 90.472 16.652 2.947 21.172
1988 91.818 18.220 3.283 21.989
1989 93.142 19.879 3.662 22.741
1990 94.452 21.518 4.085 23.428

!/Values from Data Resources Inc. national econometric model

Our experimental forecasts indicate that, with no severe
gasoline shortage but with increasing gasoline prices, annual
visits will start to climb after 1981 as the stock of fuel
efficient car.s, per capita income, and number of households
increase. By 1990 there will be substantially more visits than
today. However, during any period of severe shortage, sharp
drops in attendance will occur.

We then projected visits with varying assumptions of gaso
line prices, ranging from 30 percent lower to 30 percent higher
than those used for the base projection. Figures 3 and 4 on
pages 38 and 39 show projected visits for Orand Canyon, and all
six parks through 1990 under the three sets of assumptions about
future gasoline prices. As the figures show, for the base pro
jection, visits drop through 1981, then in 1982 they start to
climb. The figures also show that the level of visits increases
if gasoline prices drop and the level decreases if prices in
crease. Although the results possibly exaggerate the sensitiv
ity of visits to gasoline prices, particularly in the near future,
this is because of limitations to the formulas and certain simpli
fying assumptions we used. 1I0wever, the graphs do provide a rough
estimate of the effects of gasoline prices. projected visits for
the other five parks follow the same general patterns.
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FIGURE 3

PROJECTED VISITS TO GRAND CANYON
UNDER THREE GASOLINE PRICE ASSUMPTIONS
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FIGURE 4

PROJECTED VISITS TO SIX NATIONAL PARKS
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We also projected visits under two other sets of assumptions.
optimistic conditions for visits and pessimistic conditions for
visits. The assumptions for the two conditions detailed below
show how we changed the variables in the base projection.

Pessimistic and Optimistic
Variables as a Percentage Chan~e

from Those in the Base Projection

Number of households

Per capita Income

Gasoline prices

Miles per gallon of autos

Pessimistic

2% less

10% less

30% more

10% less

Optimistic

2% more

10% more

30% less

10% more

Projected visits under these two conditions and the base pro
jections are shown in figures 5 and 6 on pages 41 and 42 for Grand
Canyon and all six parks together. Visits for the other five
parks follow the same general pattern.

OBSERVATIONS

Our main purpose was not to prepare forecasts. Rather, we
sought to encourage the use of improved statistical method~logies

for forecasting. Such models are intended to aid rather than
replace judgment. While trend analysis or other simple regressions
may also give good estimates of visits, we believe our model has
the advantage of making better projections under changing economic
and energy-related conditions. Even though we do not claim our
model as the final answer, we believe that even in its present
form it is a useful forecasting tool.

It must also be recognized that, to a large extent, the models
are based on past relationships of visits with factors influencing
the visits. Major changes in these relationships, or a major world
crisis could drastically modify the forecasts. Our projections
assume no gasoline shortages since they have been spora~ic; we cur
rently have no way of forecasting if or when they would oc~ur. But
if there were any serious gasoline shortages in the future, there
would be severe drops in visits similar to those shown in 1974
and 1979. To be useful, the actual versus forecasted visits should
be monitored and compared each year and the forecasts updated
and modified from time to time as necessary.
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fIGURE 5
PROJECTEP VIS'TS TO GRAND CANyON

UNDER THREE SOCIOECONOMIC ASS"WDONS
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FIGURE 6

PROJECTED VISITS TO SIX NATIONAL PARKS
UNDER THREE SOCIOECONOMIC CONDITIONS
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Even though the visitation data may not be entirely accurate
and factors other than gasoline availability and price may also
influence visits to recreation facilities, the statistics on the
whole indicate to us that recreation visitation patterns shifted
when gasoline availability became a problem in 1979. High gaso
line prices also seem to be an important factor for many facili
ties, particularly those of the Park Service, because visits to
its distant facilities were still down in 1980. These shifting
patterns could continue into the future, especially if gasoline
prices continue to escalate or if gasoline supplies decrease and
shortages occur.

Recreation agencies are now inconsistent in their respcnses
to gasoline constraints. Forest Service policies include encourag
ing energy efficient transportation systems and locating new facili
ties near them. WPRS and the Corps have no policies. The Park
Service's policy is to encourage pUblic and nonmotorized transpor
tation. HCRS, which has now been consolidated with the Park Serv
ice, established a policy that emphasized projects that serve
close-to-home recreation needs and recreation activities that
conserve nonrenewable energy sources.

Even among agencies that have policies, little or no progress
has been made toward actually reacting to gasoline constraints.
Initiatives for near-city forest facilities have not been funded,
and HCRS funding for grant programs that would include State and
local facilities located near cities has been proposed for eli
mination. The Park Service programed funds for several shuttles,
but most other Federal efforts with gasoline-saving benefits were
incidental to and motivated by other objectives such as environ
mental protection.

We believe agencies could achieve more results in gasoline
conservation by communicating the merits o~ such projects among
facility managers. Continuing the HCRS technical assistance pro
gram in the Park Service will make it possible for agencies and
managers to share such conservation ideas through the Information
Exchange and the SHARE program. Sharing conservation information
could be enhanced by including more than the few conservation
examples we found in the system in December 1980.

Changes in visitation patterns during a 2-year period do not
necessarily indicate a trend. In fact, our model shows visits
rebounding in 1982; however, such forecasts need to be revised
periodically. The need for developing and implementing po~icies

to deal with long-range trends is highly important and should not
be overlooked.
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Unfortunately, agencies' forecasting capabilities are not as
good as they could be. Research to improve them has gone on
sporadically and has not emphasized important factors of today
such as gasoline constraints. llecessary visitation data has not
been collected in a reliable or uniform enough manner to enhance
improvements.

Actions are now underway in several agencies that could lead
to forecasting improvements. These actions include Interior·s
research agenda, which identifies as top priority studies of short
and long-term effects of fuel constraints. Likewise, its agenda
gives another high priority to developing visitor survey techni
ques. Also, better measurement standards for recreation data are
to be developed by Interior.

Our work with computer models, using energy and time
sensitive variables, helps demonstrate the usefulness of this
approach to forecasting recreation demand. The agencies' inter
ests in setting proper priorities among resource needs should be
aided by incorporating this approach into their planning
processes.

While better forecasting methods would be useful in most
places, the lack of these methods does not mean every agency
should develop a research program to improve them. Some agen
cies spend very little money on their recreation f~cilities or
they rely on nonfederally funded sponsors to operate them. Other
agencies have also felt less of the effect of changing visitation
patterns. The Park Service is the place to focus on improving
forecasting techniques. It

--has considerable internally generated visitation data
and is aware of its limits,

--spends the most money directly on facilities,

--has a substantial backlog of unfunded safety and
health deficiencies; and

--has experienced a decrease in visitors at its distant
facilities in both 1979 and 1980.

even so, other agencies such as the Forest Service or the Corps
should not be discouraged from helping improve forecasting
techn;~~es. They have done or are doing related research and
they have somewhat unique problems caused by different facility
characteristics. Subsequently, the Park Service's national
forecasting techniques could be made available to help develop
regional techniques that consider demand among the competing
facilities of Federal, State, and local agencies. This would
reduce the learning requirement and avoid duplicate learning by
the numerous other Federal, State, and local agencies sponsoring
recreation.
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Since facility restoration and improvement needs are so much
greater than available resources, use trends disclosed by forecast
iny cOuld help pinpoint where to spend the additional funds re
cently proposed for these needs. Shifts in recreation patterns
could carry Potentially serious implications for facilities.
Should these patterns become trends, the need for distant recrea
tion facilities would diminish and the need for near-city facilities
would increase. Even without funding increases, much of the $1.5
billion spent on recreation by the agencies might need to be spent
differently, depending on the expected trend.

RECOMMENDATIONS TO THE
SECRETARIES OF THE INTERIOR,
AGRICULTURE, AND DEFENSE

The Secretary of the Interior should coordinate and monitor
research perfor~1 by various agencies on the long- and short-term
effect5 that fue~ shortages and high fuel costs have on the use of
recreation facilities. Interior should encourage

--using statistical forecasting models such as those
discussed in this report,

--developing ways in which visitor data reliability might
be improved, and

--developing standards for collecting visitor survey data.

Information developed from the research should be made available
to Federal recreation agencies and to the States for adaptation to
their recreation facility programs.

The Secretaries of the Interior and Defense should require
WPRS and the Corps of Engineers to adopt gasoline conservation
policies.

The Secretaries of the Interior, Agriculture, and Defense
should

--require their agencies to consider the results of
improved forecasts in allocating financial resources to
recreational facilities and

--encourage their recreation facilities managers to
participate in the Park Service's information exchange
program to contribute and extract information on conserva
tion measures, such as those described in this report, and
to consioer applying at their facilities those conserva
tion measures successful elsewhere.
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Program officials from Federal recreation agencies covered
by our review commented informally on our draft report. They
agreed with the report in general but disagreed with certain
aspects of our draft recommendations and certain technical in
formation. We restated our recommendations and made other sug
gested changes as appropriate in view of these comments.

Program officials from each agency told us that the Forest
Service's and the Corps' research organizations should not be ex
cluded from our recommendation that research be conducted to
determine the effects of fuel constraints on recreation. They
explained that both had done forecasting research and their
participation would be useful. We expanded our recommendation
to include them even though the greatest need seems to be in the
Park Service.

A WPRS official suggested that we be more explicit in recom
mending that it adopt a gasoline conservation policy. Also, a
Forest Service official suggested that we be more explicit in
recommending that the Forest Service implement gasoline conser
vation measures. We revised both recommendations in response to
their comments. The principal technical changes involved revis
ing our description of the Forest Service's gasoline conservation
policy and explaining the lack of comparability of the recreation
visil:ation statistics reported by the various recreation agencies
and shown in appendix II.
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APPENDIX I

KEY RECREATION LEGISLATION

APPENDIX I

Legislation dealing with recreation, recreation planning,
agencies' responsibilities for providing recreation, and funding
recreational activities includes:

--The Land and Water Conservation Fund Act (Public Law
88-578), which became effective January 1, 1965, pro
vides grants for State outdoor recreation planning
and State and local land acquisition and development
on a 50/50 matching basis. Funds are also provided
for acquiring land for federally administered parks,
recreation areas, and wildlife refuges. !/

--The Urban Park and Recreation Recovery Act of 1978
(Public Law 95-625, title X), dated November 10, 1978,
authorized a 5-year Urban Park and Recreation Recovery
Program to provide Federal grants to economically
hard-pressed communities for rehabilitating recreation
areas and developing recreation programs. !I

--Public Law 88-29, dated May 28, 1963, requires the
Secretary of the Interior to prepare a nationwide out
door recreation plan every 5 years, taking into con
sideration plans of the various Federal, State, and
local agencies.

--The Chattahoochee River National Recreation Area Act
(Public Law 95-344), dated August 15, 1978, authorizes
the Secretary of the Interior to formulate transporta
tion plans and implement transportation projects where
feasible to make the national park system more access
ible through transportation modes other than personal
vehicles. Appropriations were authorized for fiscal
years 1979 through 1981 but funds were not appropri
ated.

--The Forest and Rangeland Renewablp Resources Planning
Act of 1974 (Public Law 93-378), as amended by the
National Forest Management Act of 1976 (Public Law

l/Budget ?uthority for these programs for State and local assist
- ance has been proposed for partial recission in fiscal year

1981 followed by elimination in fiscal year 1982. The Federal
share of the Land and Water Conservation Fund has been pro
posed for reduction, with $105 million refocused on restoring
or improving existing national park areas. Authorizing legis
lation has been proposed to cover the latter action, including
construction and rehabilitation, and to allow the fund also
to be used for these purposes on forests, refuges, and author
ized Bureau of Land Manag~ment facilities and areas.
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APPENDIX I APPENDIX I

94-588), provides congressional emphasis and direc
tion to assure that while the national forests con
tinue to provide sustainable timber supplies to meet
national demands, other forest resources are ade
quately considered in all Forest Service land man
agement decisions. The 1974 act requires the Secre
tary of Agriculture to prepare and periodically
update a renewable resource program. The latest
update was published in September 1980 and involves
resource planning, including recreation for 1981
through 2030.

--The Federal Water Projects Recreation Act (Public
Law 8Y-72), dated July 9, 1965, requires the Corps of
Engineers and the Water and Power Resources Service
(WPRS) to encourage non-Federal pUblic bodies to
provide recreation at Federal water projects, unless
they are located on certain Federal lands. Minimum
facilities for health and safety still may be pro
vided even without non-Federal assistance. Funds
are to be matched on a 50/50 basis for developing
the recreational facilities with the non-Federal
agency bearing the operations, maintenance, and
replacement costs.

--The Powerplant and Industrial Fuel Use Act of 1978
(Public Law 95-620), dated November 9, 1978, author
ized, among other things, an Executive order directed
at energy conservation. In accordance with the order,
HeRS required greater State or local consideration
of new recreation projects that would encourage less
energy consumption for people to reach them. This
requirement is to become a condition in fiscal year
1982 for receiving Land and Water Conservation Fund
yrants if the budget authority for them is not
eliminated as discussed on page 47.
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UNADJUSTED RECREATION VISITATION DATA REPORTED

BY SELECTED FEDERAL AGENCIES

Visitation data (note a)

(millions)

Corps of Engineers
recreation days
(note b)

Forest Service
visitors days
(note c)

National Park Service
recreation visits
(note d)

Water and Power Resources
Service
visitor days
(note e)

1978

439.0

218.5

222.2

69.9

1979

449.0

220.2

205.4

66.9

1980

457.2

233.5

219.1

66.5

a/Figures represent measurement units commonly used by agency
- management. They are not comparable across agencies (see

footnotes below). Also, Forest Service figures are on a
fiscal year basisl the others are on a calendar year basis.

b/A recreation day is a visit by one individual to a recreation
- development or area for recreation purposes during any reason

able portion or all of a 24-hour period.

£/A visitor day may entail recreational use by 1 person for 12
hours, 12 persons for 1 hour, or any equivalent combination
of individual or group use, either continuous or intermittent.

d/A recreation visit represents the entry of a person onto Park
- Service lands or waters for recreation purposes. A visitor

may enter several parks during a trip and generate a "visit"
for each entry. A visitor may enter a single park several
times during a reporting period and generate a visit for each
entry.

!fA visitor day is a significant amount of time spent by one
individual in a particular recreation activity during a 24
hou;: period.
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FISCAL YEAR 1981 RECREATION COSTS

ESTIMATED BY SELECTED FEDERAL AGENCIES

Estimated costs

Operation and
Agency maintenance Construction

National Park Service
(note a) $427.7 $71.4

Forest Service 109.1 6.0

Corps of Engineers 104.0 13.6

WPRS 2.7 22.5

Total $643.5 $113.5

a/HCRS was consolidated into the Park Service by Secretary of
- the Interior Order No. 3060 on February 19, 1981. Formerly,

it administered funds and numerous programs focused on
natural, cultural, and recreation resources. It financed
recreation facilities indirectly through grants to State,
territorial, or other governments. Budget authority for
making the grants, has been proposed for partial recision in
fiscal year 1981 followed by elimination in fiscal year
1982. In addition to the Park Service estimated costs, the
HCRS previously estimated budget authority was $477.1 million
in fiscal year 1981.
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EXAMPLES OF MEASURES THAT HELP

TO CONSERVE GASOLINE

NATIONAL PARK SHUTTLE SYSTEMS

Miles
per vehicle

per year

Type of
equipJDent
being-usedFacility

During 1980 there were 30 visitor transporation systems
(shuttles) operating in 19 national parks. Although energy con
servation was not a concern when the Park Service conceived of
the idea of using shuttles, it has been recognized as one of ~he

systea's benefits. The following schedule reflects the gallons
of gasoline saved in several national parks where shuttles are
in operation, assuaing they are 50 percent full.

Estimated (note a)
gallons saved
assuming 50-per
cent ridership

Colonial National
Historical Park

3 buses
(25 pass.) 4,233 1,413

Devils Postpile
National
Monument

2 school
buses
(39 pass.) 5,000 2,666

Mesa Verde
National Park

2 buses
(50 pass.) 18,800 14,614

Mt. McKinley
National Park

Rocky Mountain
National Park

36 school
buses
(44 pass.)

4 school
buses
(45 pass.)

10,661

2,725

123,581

3,633

a/Assumes each bus is half full, each three bus riders would
- require a car going the same distance, that buses get 6 miles

per gallon, and cars get 15 miles per gallon.
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The Park Service began the program in 1971 because of prob
lems involving public use and protection of resources. The
capacity of the roads that were originally built for access,
maintenance, and protection were being e~ceeded and visits at
some parks exceeded capacity. The Park Service believed that the
costs to build roads and· parking to accommodate more automobiles
was prohibitive, and, in addition, such construction would cause
extensive damage to the resources and ultimately destroy the
quality of the visitors' experience. Although original plans
were to increase the program by three or four systems each year,
the Park Service currently has no definite plan for initiating
any new systems.

PUBLIC TRANSIT TO SKI
AREAS NEAR SALT LAKE CITY

In 1976 the Utah Transit Authority initiated regularly
scheduled year-round bus service from salt Lake City to the Big
and Little Cottonwood Canyon ski areas of Snowbird, Alta,
Solitude, and Brighton to ease parking co~gestion in and near
those locations. It is estimated that the service yields an
annual net gasoline savings of about 490,000 gal1onp, assuming
1.4 people per privately owned vehicle at 15 miles per gallon
and various numbers of people per bus at 4 miles per gallon.

A 1979 analysis of ski area use in the Little Cottonwood
Canyon revealed that traffic volume had increased only 6 percent
during the prior 3-year period in which use had risen 30 percent.
The Wasatch and Cache Nation31 Forests supervisor attributed the
relatively low traffic increase to bus ridership.

The transit authority funds the canyon service as part of
its regular system: 65 percent of funds are derived from a local
1/4 percent sales tax, 20 percent from fare box collections, and
15 percent from Federal grants. Fares are 50 cents from the
mouths of the canyons; $1 from downtown Salt Lake City, and $2
from the airport.

The ski areas and transit authority publicize the bus service
via newspapers and radio, and schedules are posted throughout
the city. These efforts were reflected in a ridership of 365,000
during 1979 and 286,000 during 1980.

TOURMOBILE, WASHINGTON, D.C.

In 1969 Landmark Services, Inc., a Park Service concessioner,
began operating the Tourmobile shuttle bus in and between major
Washington, D.C., attractions. The objectives for the shuttles
were to reduce traffic congestion and energy use, improve the en
vironment, and make transportation to the monUDents easier. It
now serves 18 sites and offers unlimited travel on its vehicles
for $5.50 per day. No studies have been made of gasoline conser
vation, but it could be considerable, since ridership is approxi
mately 1.1 million a year.
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Assuming that many Tourmobile riders would use autos if the
service were not available, our following calculations indicate
gasoline savings:

--The typical Tourmobile vehicle carries 88 passengers.
Each Tourmobile replaces 20 autos assuming that ridership
is at 70 percent capacity and each car carries an aver
age of 3 people.

--In Arlington Cemetery, the concessioner uses a 125 passen
ger supertram, which averages 3 miles per gallon, versus
an assumed 15 miles per gallon for private autos. At 67
percent capacity and based on 3 people per car, the tram
would carry as many people as 28 autos. Since the ceme
tery tour is 2 miles long, those 28 autos would use a
total of 3.7 gallons of gasoline, compared with 2/3 of
a gallon by the tram.

NAGS HEAD SHUTTLE BUS

Nags Head, North Carolina, faced with problems of increased
vehicular traffic, successfully sought a Department of Transporta
tion demonstration grant to initiate a shore-road shuttle bus
service in the 1980 summer season.

Tourism is central to the economy of Nags Head so its
government moved to combat the high number of vehiculdr accidents,
increased traffic congestion, and fuel consumption. With 90
percent grant funding, it leased a bus and hired two operators
for the summer 1980 tourist season.

Nearly 14,000 people rode the shuttle during its first sea
son, and although gasoline savings have not been quantified, they
were judged by the project manager to be an effect of the serv
ice. Nags Head is trying to obtain funds to expand both the
system's geographical coverage and its frequency of service.

CARPOOLING DISCOUNTS AT
WINTER PARK, COLORADO,
SKI AREA

In 1977 Winter Park Ski Area in Colorado's Arapaho National
Fe'rest began offering discounted ski lift tickets to adults ar
riving by auto in groups of four or more. Although the program
was initiated to ease parking congestion, it is now being empha
sized for its gasoline conservation benefits.

The Forest Service and Winter Park Recreation Association
have cooperated in planning and executing the program. Eight
personnel are required on the "energy coupon crew," and admini
strative costs to the association are approximately $30,000 per
year.
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Coupons are issued to eligible skiers by parking lot attend
ants and are redeemable for "energy ski lift tickets" at $1 below
regularly priced tickets. Coupons are offered only during the
high-use season, from December 9 to April 19.

During the 1979-80 ski season, 93,200 coupons were redeemed
out of total skier attendance of 886,000. In addition, the
average number of people arriving per car increased from 2.6 in
prior years to 3.3 during the 1979-80 season. The association
president said that many skiers come to Winter Park because of
the energy discount.

The association pres.dent, the Forest Service Rocky Mountain
regional director for recreation and lands, and the Arapaho and
Roosevelt Forests supervisor deemed the program a success and
recommended its application to other ski areas.

NEW JERSEY'S STATE PARK
CARPOOLING POLICY

On June 30, 1979, the New Jersey Division of Parks and
Forestry initiated a carpooling policy to permit free parking and
free entry for day-use visitors arriving in passenger vehicles
carrying five or more occupants. The division's deputy director
reported that the program was conceived wholly as a device to
combat the energy problems of visitor transportation to State
parks and forests.

The policy was implemented from June 30 to September 3, 1979,
and from May 24 through September I, 1980. Response to the pro
gr am was st rong :

--During the 1979 effective period, more than 450,000
people gained free admission.

--Free admissions rose to MOre than 800,000 in 1980 as the
program became more widely known.

--Total State park visitation increased 19 percent in 1980
over 1979, attributed in large degree to the carpooling
program.

The de,,'lty director reported that there were no ser ious ill
effects to facilities, such as overcrowding or excessive litter.
However, the loss of revenues was considered significant:
$190,020 in 1979 and $350,170 in 1980. Unless alternative fund
ing sources are found for 1981, the division may discontinue
the program.

BICYCLE TRAILS IN CALIFORNIA

In California, Federal, State, and local governments have
developed and are continuing to develop bicycle trails that
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reduce gasoline consumption to the degree that the trails replace
motorized recreation. Examples follow.

California coast hostel plan

In 1978 the California State De~artment of Parks and recrea
tion published a plan for a series of 38 hostels (places providing
overnight stays to touring cyclists), to be linked by a bicycle
trail along the California coast.

The plan proposed a $1.9 million pilot plan to establish two
initial chains. a four-unit section to serve the San Francisco
area and a five-unit hostel chain to serve the Los Angeles, San
Diego, and Orange County areas.

Development of the San Francisco section is underway with
$975,000 funded by the State Legislature. one hostel is in serv
ice and another is to open in the spring of 1981. American Youth
Hostels, Inc., will operate both facilities. It is estimated
that 10,000 people will use the trail each year when the San
Franci~~o chain is complete.

Los Angeles area bicycle trails

The Corps, in conjunction with local governments, is devel
oping 5 bicycle trails along approximately 60 miles of its Los
Angeles area flood control channels. In some sections the Corps
provides only land, in others, it also supplies funds.

Approximately $8.5 million has been spent on the trails,
which serve an area with more than 10 million population.

CAMPSITE RESERVATION
SYSTEMS IN CALIFORNIA

Federal and State agencies in California have established
campsite reservations systems at many larger and more popular
parks. Although initiated to protect park environments from over
use and to better serve the pUblic, the systems are also judged
to foster conservation by reducing

--driving to parks where campsites are full,

--driving within campgrounds while searching for unoccupied
campsites, and

--driving to alternate locations when campsites at the
original destination are full.

Several examples of reservations systems follow.
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Forest Service
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The Forest Service Pacific Southwest region has 42 campgrounds
under the privately operated Ticketron system. Camp~rs may make
reservations either in person, at Ticketron sales terminals, or
by mail to the Ticketron reservation office.

The 42 campgrounds represent 4 percent of the region's 946
campgrounds and 20 percent of the 184 that have at least 150 camp
sites. The region's reservations program manager said that the
pro~ram can be successfully applied to allY campground larger than
150 sites.

Park Service

Three of the Park Service western region's 21 parks with camp
ing facilities are under a reservation system. Although also af
filiated with Ticketron, the Park Service uses the additional fea
ture of daily reservation reporting through computer terminals
at the parks. Operations staff stated that the possibility for
expanding the system within the western region is limited by
personnel and funding constraints.

California State Department of
Parks and Recreation

Sixty-eight of California's larger State parks are under the
reservations system. Although now also a subscriber to Ticketron,
the State is considering handling reservations totally in-house
in the future to enable campers to use a more convenient telephone
based system.

LOl,G-TERM STORAGE FACILITIES
AT WEIGAND RECREATION AREA

The vehicle-storage concession at Weigand Recreation Area,
Lewis and Clark Lake, Nebraska, contributes to gasoline conser
vation by providing long-term storage for camping trailers,
boats, and boat trailers. The public can avoid repeated gas
consumptive hauling of heavy vehicles, and, during the storage
period, can drive more fuel-efficient vehicles, such as smaller
cars, trucks, and motorcycles.

The IS-year old Weigand concession, offered as a public serv
ice, is a l/2-acre area located on Corps project land, approxi
mately 500 feet from the lake's edge. The fenced, locked area
has a 40-50 vehicle capacity. Although the concessioner provides
a measure of security by living at the site during the summer,
owners of stored vehicles bear liabilitl for theft or damage.
Little vandalism and theft has occurred, however, with only about
$500 worth during the summer of 1980 and even less in prior years.

Most of the concession's users come from either a nearby
town Or cities 60 to 70 miles away. They pay storage fees of
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about $50 per vehicle, per season, plus $2.50 each time the conces
sioner provides boat launching or retrieval service.

The facility has been used nearly to capacity. The conces
sioner stated that he has found no disadvantages to the venture,
and he sees merit in wider application nationwide of this type of
long-term storage at recreation areas.
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MODELING PARK VISITS

APPENDIX V

This appendix provides details for the technical reader on
the models used in this report. Most of the discussion refers to
models for the six selected national parks. The last section
briefly covers the regional facilities.

Variables affecting visits

Research literature suggests that numerous variables
influence attendance at a specific recreational park or facility
in a given year. These include but are not necessarily limited
to: (1) the park's characteristics as measured by such variables
as area, length of water frontage, miles of trails, and presence
of wildlife, (2) weather facto~s such as temperature, precipi
tation, and snow fall, (3) socioeconomic characteristics of the
population, and (4) the cost of getting to the park, which includes
automobile-operating or other transportation costs, food and
lodging, park fees, and the cost of income foregone for the time
the person is traveling to the park. (See fig. 7.) Besides these
four main groups of variables, many miscellaneous factors may in
fluence visitation, such as park promotion campaigns, alternative
recreation facilities, special holidays like the bicentennial, etc.

Many of these variables shown in figure 7 interrelate with
each other as well as other variables shown in the figure. For
example, per capita disposable income is probably a driving
force behind many other variables. It affects the number of
automobiles purchased, revenues available for taxes for highway
construction, and the value of income foregone while traveling.
Increases in per capita disposable income cause increases in
demand for goods and services, which in turn increases industri
alization resulting in urban crowding and more leisure time.
This crowding, combined with more leisure time, induces people
to visit recreational facilities.

Gasoline price increases and gasoline shortages inhibit
long-distance travel. But i~creasing fuel efficiency of the
the entire fleet of automobiles might be counteracting this nega
tive impact on visits. Recently, some people have also been sub
stituting other transportation modes such as airplanes, buses,
and trains for the private automobile.

Increasing numbers of foreign visitors to the United States
may generate visits to internationally known parks such as Grand
Canyon or Yellowstone.
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Figure 7

Four Main Groups of Variables
Affect1ng V1S1tS to Parks

APPENDIX V

PARK CHARACTERISTICS WEATHER

Area Temperature
Elevation Rainfall
Length of water frontage Snowfall
NUllber and size of lakes Humid i ty
Miles of trails Etc.
Miles of streaas

JEtc.

VISITS

COSTS AND ACCESSIBILITY POPULATION CHARACTERISTICS

Gasoline shortages Number of households
Gasol ine pr ice Disposal income
Travel time Age
Highway system Education
Lodging and food costs Race
Income foregone during travel Urbanization
Fuel efficiency of autos Leisure tille
Etc. Etc.
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Some of these variables, such as those pertaining to park
characteristics, are not particularly sensitive to time and are
more appropriate for inclusion in cross sectional analyses: other
variables, such as travel cost, change over time and are more
appropriate for longitudinal studies.

Selection of variables for a model

To capture the effects of energy-related variables we found
it necessary to use longitudinal analyses, that is, estimating
visits at one facility or total visits at several facilities
over a period of several years. consequently, we started by
looking at only the time-sensitive variables. Also, to keep
the model simple, we further tried to reduce the number of vari~

abIes to the ones we felt were the most pertinent. It was also
important to use variables for which we could readily get good
data. This meant dropping some variables and using surrogates
for some. We first tried the following variables.

1. Population or number of households

2. Proportion of younger (5-15 years) and older (50-70
years) people to total population

3. Deflated per capita disposable income

4. Deflated gasoline prices

5. Average miles per gallon of the fleet of automobiles

6. Whether or not there was a serious gasoline shortage

7. Number of automobiles per thousand population

8. Unemployment rate

9. Motor homes shipped to dealers

10. Deflated air fare per mile

11. Total surfaced miles of primary State highway

12. Forei~l visitors to the United States for pleasure

13. Number of employed people taking vacations in June and
July

14. A measure for improved public transportation to the
individual parks

15. Weather conditions

16. Whether it was the bicentennial year or not
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17. National average speed limit

18. Average number of vacation days

Variables 13 through 18 were dropped for a variety of reasons.
For example. good data was unavailable or we felt that the
factor was already adequately measured by other variables. How
ever. we obtained about 40 years of data on all the other 12
va~iables. In all cases. we used national statistics. We then
experimented with various combinations of these variables to
test their relationship to annual park visits. We also experi
mented with various equation forms: linear. logarithmic. and
serial correlation adjustment. We tried absolute values. as
well as yearly changes in values. for several variables.

One major problem was that several influencing variables
were foun1 to be highly correlated with each other. that is each
followed very similar trends over the years. For example. number
of automobiles per thousand population and per capita income are
strongly correlated. This multicollinearity problem leads to
contamination of the coefficients of the highly interrelated
variable. to wrong signs for the coefficients of the variables.
Or to other problems.

For these reasons. where several variables are highly cor
related only one should be used or other adjustments made. Where
we found it necessary to drop one of two variables. we gave
preference to keeping energy-related ones. for example. gasoline
price.

The variables finally selected that consistently gave the
best estimates of visits for the six parks were: (1) number of
households. (2) real per capita disposable income. (3) real gaso
line prices. (4) average fuel efficiency of the U.5. fleet of
automobiles. and -(5) the presence or not of a physical gasoline
shortage. But even the first four variables were hi~olly cor
related with each other. To avoid this problem. these four
variables were combined into a single indicator of th~ economic
capacity of the public to travel by automobile; it represents the
total miles the American people can drive on their per capita
disposable income. We refer to this variable as "M." This index
is constructed as follows:

NH x PI x MPG
M • GP

Where M =
NH =
PI =
MPG =
GP =

Economic traveling capacity
Total number of households
Per caoita dispo~able income in dollars
Fuel efficiency in miles per gallon
Gasoline prices in dollars per gallon.

Conceptually. this index assumes that each household has one car
and one person's disposable income per family available for
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automobile travel and the index is therefore expressed in miles.
We experimented with both a linear and log form, but we applied
the log form for two reasons: first, it gave better fit and
s~cond, it generates increasing visits at a decreasing rate as (M),
traveling capacity in miles, increases. Otherwise, visits will
"rxplodell if future traveling capacity increases much.

The final regression formula

The number of
following formula:

visits to a
V = Il +

a

park is
B log

1

therefore given
M + B S

2

by the

where V = total number of visits in any given park in any given
year

M = index of total u.s. economic traveling capacity for
that year

S = presence or not of a gas shortage during the given year
(a binary variable)

Since we are evaluating national parks and used national data, M
and S will have the same values for all six parks. The B's are
regression coefficients and have different valUes for each park.

The formula has what might be considered as two limitations.
First, if economic traveling capacity (M) is increased or de
creased by a given percentage, the increase or de~~ease in visits
is the same irrespective of the level of economic traveling capa
city. For example, a la-percent increase in gasoline price from
either $1.00 or $5.00 per gallon gives the same decrease in
visits. (See fig. 4 in the text, the upper and lower levels are
always parallel to the base case.) This may not, however, be too
unrealistic. People may react to changes in prices in this way,
that is, they become accustomed to prices at a certain level and
will react lhe same if prices increase say 50 percent no matter
what level the 50 percent is applied to.

Another problem is that the effect of gasoline shortages is
not measured in terms of the degree of shortage. It is only
measured in terms of whether or not there was one, that is, were
there gas lines or not? Also, the decrease in visits caused by a
shortage is the same irrespective of the level of the park visits
in the previous year.

Perhaps more sophisticated models might be developed to ac
comodate some of these problems. Although further improvements
are possible in our model, we believe even in its present simple
form it is a useful forecasting tool.

Regression results

Table I shows the regressio', coefficients for the formula
for the national parks. These ~umbers show the magnitude and
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direction of the relations between the variables and visits. In
all cases, a positive relationship exists between travel capacity
and visits and a negati"e relationship between a gasoline shortage
and visits, that is, when there is a shortage, visits drop.

TAiU 1

UGUSIIC* IQVATlotI UIULTS-SIUCDD NATiONAL "AIlS

In"pendent "-e of ParkVariabla or
Uathtical Guild Le', Great S_ky Total of
!l1.ure Canyon IIouatain loa_ite Yellowatone Glacier Mountain Six 'arka

0 Conatant -12933.5 -10984.7 -11630.1 -9052.25 -7212.29 -45273.0 -97156.0• (-29.22) (-19.82) (-20.52> (-19.91> (-11.42) (-25.41) (-50.59)

a Lol of l'elative 3876.00 3429.52 3535.42 2891.23 2188.29 13431.5 29351.9
1 T,·,;..,el c.p, ....Cy (J2.62) (23.05) (23.24) (23.69) (19.50) (28.09) (34.43)

1
2

C••oline -316.916 -372.452 -219.623 -660.121 -109.940 -173619• -1852.64
_horul_ (-4.745) (-4.454) (-2.569) (-9.623) (-1.743) (-0.6457) (-3.866)

.' 0.9091 0.9416 0.9395 O.Y)]O O.'J152: 0.9560 \1.9716

DUl'bin-Wat.on 1/ 0.8136 0 ••705 0.9644 1.5711 0.1284 0.8359 0.9188
Statbtic

NUIllber of
ob.ervation. " " " " " " "
* Number. in parenthe.i. ~re t value.

not .ianificant at the 90% level
1/ In ,eneral the nearer the Durbin·Wat.on Stati.tic. i. to 2.0 the better. While the.e value.

are not •• hiah a. 4e.irable, we feel they .re adequate. They can be improved by .dju.tiol
tor .erial correlatioo of the fir.t order 01' ••cORd order if nec••••ry.
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The numbers in parenthesis are "T- values. These are indi
cators of the statistical significance of the coefficients being
different from zero. The larger the absolute number, the more
confident we are in the significance of the coefficients. Only
in one case (gasoline shortage applied to Great Smoky Mountain)
is the coefficiant not significant at the generally accepted
standard of 90-percent confidence level.

The numbers below the line on the tables are other indicators
of how accurately the regression equation, as a whole, expresses
the relationship among variables. The R expresses the predictive
power of the equation in terms of the percentage of the variation
in visits that is explained by the influencing variables. The
closer R is to 1.0 the better the predictive power of the
equation.

The Durbin-Watson statistic is a criterion for measuring the
relationship between the year-to-year error terms. In general,
the nearer this number is to 2.0 the better. Finally, the number
of observations of years of dat~ used in the re~ression is shown.
Overall, we believe the regression equations express the relation
ship among variables rather well.

Projections of future visits

We projected park visits for .he period 1980-90 using the
estimated regression equati~ns J' J p.ojected input data (from a
macroeconometric model) provided by Data Resources Inc. The
values for the input data are given on page 37 in the text and
are rtferred to as the base case. We performed sensitivity analy
sis to assess the effects of lowering or raising gasoline prices.
We also performed two additional analyses: first, an overall
pessimistic case where traveling capacity was reduced by lowering
income by 10 percent, lowering number of households by 2 percent,
lowering fuel efficiency by 10 percent, and raising gasoline
prices by 30 percent; and secondly, an overall optimistic case
where the economic travel capacity was similarily increased.

Regional parks

The same general approach was
the regional parks. The final
P x B3 S x B4 D

used for developing the formula
formula is: V z DO x 01 M x

V z Total number of visits in any a given year to a given
park

where M z Index of individual automobile traveling capacity for
the given year using regional per capita income
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P = Regional or local population

S a Presence or not of a gas shortage during the given
year (a binary)

D = Presence or not of a shift in the data series (a
binary variable used only for Oahe Dam)

It differs from the previous national park equation as follows:

1. Traveling capacity M is linear not log and represents
individual not national capacity.

2. Regional or local population is used rather than total
national households and is separated from the index of
traveling capacity.

3. It includes a binary variable for Oahe Dam, which had an
unusual upward shift in visits from the year 1965.

Table 2 shows the regression coefficients and statistical indi
cators of how well the formula measures visits. These results in
general are not as good as the results shown in table 1 for the
national parks. Travel capaci~y for Lewisville Lake and regional
population for Oahe Dam were eliminated because they gave a
negative sign, which seems inconsistent.

The coefficient of the gasoline shortage variable has a
positive sign in three of the four local parks and a negative
sign for Lewisville Lake. The positive sign for the gasoline
shortage variable indicates that visits to these local parks
1ncrease if a gasoline shortage exists. This result seems logi
cal because people may reduce long distance travel and increase
short distance travel for recreation when the gasoline shortage
exists. However, the coefficient of the gasoline shortage
variable is not significant.

Table 3 compares actual with estimated visits for Grand
Canyon, the total for six national parks and Denison Dam. In
general, the formula for Denison Dam is not as adequate as visits
estimated by any of the national park formulas.

(148630)
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Indepf!ndenc
Variable
or statistical
He.,,,yr,,,

TABLE Z

REGRESSION EQUATION RES~~~~-SEL£CTED RECIONAL PAllS

Name of tbs "lk
Lewisville Lake
close to Dallu
in TeX811

APPENDIX V

Lake SLdne, Lanler
cl0.' to Atl'ne'
in Cear.ia

Bo Constant

BI Travel capacity

82 Regional populat~on

8) Gasoline shortage

84 Vadable ior substantial
shift in the d~ra series

R'

Durbin-YaclIon statistic

NUl:lber of observations

-10481.8
(-1.168)

5839.12
(5.009)

-66.0117
(-0.0807)*

0.6597

0.42l0

15

-7999.9)
(-2,6S3)

)8.9082
<J.lOn

4915.81
0,935)

268.526
(0.6285)·

0.9329

1.0882

21

-111.583 ..
(-0.5032)

4.11609
0.94)

118.311
(0.9758)*

1438.47
(12.26)

0.9640

2.0608

21

-21325.1
(-6.405)

81.1101
(3.541)

12553.4
elt.6S)

945.291
(0.9430)""

0.8891

2.0464

"

Numbers in parenthesis are t values
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TABLE 3

A COMPARISOM OF ACTUAL VISITS WITH VISITS
ESTIMATED BY REGRESS 1011 FOIlIl11LAS FOR

THREE PABICS
(in .il1ior. visits)

Total of lix Selected D.en180n Dam !
Year Grand Canyon National Parke in Oklahoma

Actual Eati••ted Actual E.timated Actual E.timated

1941 0.437 3.785 0.200
1942 0.133 1.813 0.542
1943 0.072 0.055 0.782 1. 752
1944 0.065 0.141 1.054 2.404
1945 0.170 0.168 1.825 2.602
1946 0.487 0.569 4.098 5.093
1947 0.622 0.537 4.792 4.852
1948 0.618 0.591 5.160 5.259
1949 0.601 0.558 5.710 5.015
1950 0.665 0.725 6.198 6.275
1951 0.682 0.891 6.313 7.535
1952 0.737 0.916 7.398 7.726
1953 0.837 0.935 7.438 7.866
1954 0.814 0.920 7.712 7.751
1955 0.892 1.006 7.954" 8.401
1956 1.033 1.040 8.798 8.662
1957 1.102 1.101 9.048 9.121
1958 1.064 1.164 8.999 9.603
1959 1.169 1.238 8.983 10.161 6.736 6.534
1960 1.187 1.272 10.566 10.420 6.624 6.786
1961 1.252 1.405 11.044 11.426 6.448 7.113
1962 1.447 1.467 12.827 11.898 6.743 7.439
1963 1.539 1.534 12.809 12.402 7.333 7.607
1964 1.576 1. 746 12.901 14.011 8.197 8.062
1965 1.689 1. 757 l-3.809 14.090 8.905 8.037
1966 1.806 1.838 14.993 14.708 8.287 8.244
1967 1.805 1.895 15.763 15.137 8.790 8.567
1968 1.986 2.010 16.316 16.004 8.793 8.844
1969 2.193 2.086 16.277 16.579 9.073 9.135
1970 2.258 2.215 17 .211 17.562 9.715 9.563
1971 2.426 2.331 17.908 18.441 10.299 9.887
1972 2.501 2.493 18.868 19.668 10.293 10.540
1973 2.698 2.560 18.506 20.172 10.432 10.746
1974 1.875 1.957 17.781 16.152 10.693 10.270
1975 2.625 2.338 20.356 18.488 10.906 10.201
1976 2.792 2.480 21.374 19.570 11.046 10.773
1977 2.627 2.599 21.212 20.468 11.322 11.364
1978 2.749 2.774 21. 239 21. 795 11.615 12.117
1979 2.132 2.229 18.410 18.212 11.455 11.878

!/ Fi 6ures are 1n recreation days.

(148630)
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