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people. The surge in demand for recreation in recent years, including all

kinds of leisurc-time activitics, has all but overwhelmed the people who
mast allocate the necessary funds and resources, design and develop the appro-
priate equipment and facilities, and muaintain and manage the rccreation re-
source. This Symposium was designed to help meet these needs of the planner
and manager in both the public and private areas of the forest-recreation
community. :

Over the last several decades, forest-recreation rescarch results have appeared
in all types of publications from one-page how-to-do-it pamphlets to voluni-
nous works on theorctical approaches for an array of recreation-management
problems. The decision-maker nceds considerable time and money to scarch
through this literature before he finds an answer to his particular problem.

The papers that appear in these Proceedings were prepared in attempts to
consolidate and synthesize past rescarch cfforts over a wide range of recreation
subject-matter arcas, At the same time, cach paper includes a wealth of refer-
ence material that should be helpful to anyone who wishes to pursuc a given
subject in morc depth. But, most important, the authors have written their
papers so that planners and managers can understand the important aspects of
cach subject without having to fight their way through complicated formulas,
theoretical concepts, or detailed cxplanations. Wherever feasible, the authors
have simplified the so-called complicated aspects of specific concepts by pro-
viding practical examples of how the planning and managing_thcory works, or
docs not work, for various levels of recreation activitics and resource
conditions.

When this Symposium was being developed, almost a ycar and a half ago,
many of the rescarchers who were asked to participate remarked that if we
waited a few more years they would have more research results to reinforce
ot cxpand their present data.” Such is the lament of every rescarcher. Forest-
recreation planners and managers cannot wait a “few more years”; they want
answers now, cven though the answers may be subject to a certain degree of
cerror. To paraphrase an old saying, “It is better to have had a few answers to
improve the decision-making process than never to have had any answers at
all.” So we hope that the information presented here, although far trom perfect,
will result in better forest-recreation decision-making.

And if that is the end result, our ultimate objective for conducting the
Symposium will have been accomplished. Furthermore, we hope this %ym-
posium will serve as a catalyst for future surmarizations of recreation research
results for planning and managing purposes.

—W. T. DOOLITTLE and R. E. GETTY

FOREST RECREATION RESOURCE planners and managers arce bue
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THE RECREATION-RESOURCE
INVENTORY PROCESS FOR STATE
AND REGIONAL PLANS

by HUGH C. DAVIS, dssociate Professor of Resource Planning,
Department of Landscape Architecture, University of Massachusetts,

Amberst, Mass.

ABSTRACT. The establishment of guidelines for identifying recrea-

tion resources in the inventoryin

process should be limitea to

conditions and characteristics of the natural resources themselves.
This requires not only that we define recreation, but also that we
prescribe the combination of resources necessary to carry on 2

variety of recreational activities.

’ I HIS PAPER deals with concepts
rather than techniques. The traditional
approach to the topic is how to make

an inventory of recreation resources. This
has been discussed in several government
publications and new approaches have been
reported in a variety of professional jour-
nals. Rather than summarize what we now
know about inventorying recreation re-
sources, 1 have chosen to explore several
relevant topics that we do not know so
much about, and to suggest a few areas
that need study.

Perhaps the greatest problem in making
an inventory arises from the physical re-
uirements for outdoor recreation activi-
ties. Collectively these are so broad as to
be almost without bounds. Compare, for ex-
ample, the task of identifying potential new
dam siws in the Northeastern United States
with the task of identifying potential new
campgrounds. Realistic minimum physical
requirements for dam sites can be easily
established. Air photos and topo maps can
be studied and tentative locations can be
placed on maps. A great (Auantity of
necessary backulp geological and hydrolog-
ical data are a

ready available, and these

can be collated with the specific sites iden-
tified. Coupled with on-site investigations,
a strong economic, social, and physical
case can be presented for the desirability
of one site over another.

But what are the realistic minimum re-
quirements for a public campground? Cer-
tainly by now we have all developed some
sort of administrative and managerial
“standards.” But the real pertinent question
is: Are these minimum requirements based
on physical resource requirements neces-
sary for camping?; or arc they more-or-less
arbitrary factors based on agency philos-
ophy and personal values? Clearly the latter
is most often the case. This is so because
one can, from the resource-requirement

oint of view, “camp” almost anywhere.
%nlike a dam site, natural-resource con-
straints on camping are few indeed.

A BASIC PROBLEM

Herein lies a basic problem in making an
inventory of potentiar recreation resources.
For we cannot in fact make an inventory
without at one and the same time evalu-
ating. Regardless of the techniques adopted
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to locate new areas for recreation activities,
we must first establish some guidelines that
permit a rational and more-or-less con-
sistent mears of selecting one area and re-
jecting another.

We generally refer to such guidelines as
“standards,” and they are in fact a partial
evaluation process, because they dictate
th~t a particular combination of natural re-
sources is suitable for a camping area while
another set is not. In almost all cases, how-
ever, these standards are not based exclu-
sively on resources capabilities, but rather
are a combination of economic, social, and
administrative factors coupled with re-
source characteristics.

To express this same point in another
way: the identification of new areas for
potential state parks will sec some mini-
mum total size, say 600 acres. This is
largely an economic and administrative
standard apart from ‘the natural-resource
capability, and it reflects the cost and man-
agement difficulties encountered in run-
ning a multitude of 50- or 100-acre parks
scattered throughout a state. Social and
political constraints are reflected in these
standards by attention paid to the distance
from centers of population and Proximity
to other already existing recreation areas.

All this is by way of saying that the
broad basic guidelines used for identifying
and making an inventory of recreation re-
sources are not founded strictly on the
characteristics of the resources themselves,
but rather on a mixture of several kinds of
constraints. Though it is clear why this is
done, there are benefits to be derived if this
were not always the case.

Consider the situation of a state begin-
ning an inventory as a nccessary early step
in the revision of its statc-wide recreation

lan. Previous so called “demand” studies
indicate a need for additional campground.
We know that recreators do not just go
camping, but that they engage in other
recreational activities, and that the tent or
trailer is often just home base. Thus the
new campgrounds should be near water,
and in association with woodland or forest
for hiking and so on. We also know that
certain parts of the state are currently
better serviced with recreation areas than

other sections. Money for campground de-
velopment is limited, and the dollar must
be stretched. And finally we are well aware
that funding agencies in Washington are
more receptive to the creation of new areas
close to urban centers.

THE SHORTCOMING

All these considerations and many others
will be given attention in preparing the
specifications or guidelines to assist in
identifying potential campgrounds. The
more specific the standards can be made,
the easier and more efficient will be the job
of identifying all arcas meeting the criteria.

The inventory is then made, using what-
ever techniques are most appropriate. As-
suming it has been done properly, when
the inventory is completed, alP areas meet-
ing all the established standards will have
been located and recorded. And perhaps
more important, a/l areas that do not meet
all standards will 2ot be recorded.

In this greatly oversimplified example,
what has actually happened? What is the
difficulty with this rather standard ap-
proach?” I suggest that too much of the
total planning process has been made an
integral part of what really should be only
a data-gathering process. Too many plan-
ning considerations have been built into
the “selection” process of identifying recre-
ation resources. For, in fact, a vast num-
ber of resource complexes suitable ‘for
camping have not been identified because
they lacked the non-resource characteris-
tics that were built into the standards. In
reality what hanens in these situations. is
that, in terms of the recreation resource, a
kind of development priority system be-
came a major and inseparable part of the
inventory process.

I believe this is undesirable for several
reasons. First, it is not a complete inven-
tory of areas physically suited for camp-
grounds. Second, and closely tied to the
first, it greatly reduces the planners’ ability
to consider alternative development pro-
grams. Third, and by far the most im-
portant, while natural-resource complexes
do change over time, they change at a
much slower rate than do political, eco-
nomic, social, and administrative: condi-
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tions. Thus, when any or all of these latter
constraints change, the inventory will ‘have
to be repeated in light of the new situation
and its effect on the standards and guide-
lines.

Finally, by placing so many different
kinds of constraints on the data-gathering
ogieration, economic and decision-making
efficiency is increased but at the expense of
planning flexibility. And an inflexible plan
is almost always an extremely poor plan.

THE ALTERNATIVE

The alternative to this, it seems to me, is

uite clear. The establishment of guidelines
?or the identification of recreation re-
sources in the inventory process should be
limited to conditions and characteristics
of the natural resources themselves. This,
as most of us know, is not as. easy as it
sounds. It not only requires that we define
recreation (no small task initself), but also
that we prescribe the combination of re-
sources necessary to carry on a variety of
activities. It.-may perhaps be helpful to ex-
plore this task a bit further, and to con-
sider some of the things involved.

First, as part of the definition process, a
list of basic outdoor activities must be com-
iled. This list itself is a kind of definition
in that what it includes is considered out-
door recreation and what is left out is not.
The list is of prime importance, as only
data pertinent to it will become part of the
inventory; thus the list forms the limits of
recreation content of 2 subsequent plan, It
is my belief that initially this list should
attempt to be all-inclusive and cover as
complete an array as possible of those
recreation activities that are dependent
upon an identifiable nature resource base.

This activity list, I believe, is so impor-
tant that if it Is the responsibility of a pub-
lic agencK to make an inventory, that
agency should involve citizen advisory
groups in the task of its compilation to
assure as many different kinds of activities
as possible.

The second part of the task centers
around the fact mentioned earlier: that
there are certain kinds of outdoor recrea-

‘tion activities that are non-speciﬁc in their

resource requirements. This of course

.. 9

means that some specifications for identifi-
cation must be established. The -develop-
ment of these speciﬁcations is extreme{)y
significant, for they in fact begin to attach
a quality to the recreation experience.

Using again the simple example of a po-
tential campground, if the identifying
guidelines include such things as size of
potential areas, presence of flat water, and
percent of tree canopy cover, some degree
of a quality environment for the camping
experience is being established. Obviously
additional increments of quality m;y be
added or subtracted through area design
and management techniques. But neverthe-
less the basic resource combinations looked
for inthe inventory are, or .can be, a first
stage in some sort of quality measurement
for recreation experiences.

This concept is useful in another way as
well. If the guidelines for identifying rec-
reation resources include these sorts of
things, as determinants of a “good or bad”
environment for the list of activities, I sug-
gest they may also be useful as one com-
ponent in the actual planning task of
.establishing a series of priorities for de-
velopment.

This is not contradictory to what I have
suggested above, for it is only one of many
factors in the planning process that must
enter into a priority schedule. It is strictly
limited to the character of the resource.
It offers no assistance in regard to politi-
cal, economic, social, and: administrative
priority considerations, which are, and
should be kept, separate from natural re-
source capabilities.

IMPLICATIONS

This rather brief description of the iden-
tification and inventoring of recreation re-
sources suggests several things. First, that
the process be limited to natural resources.
Second, -that an activity list be developed
that suggests the kinds of recreation one is
seeking to provide, Third, that iuidelines
must be established that define the -neces-
sary characteristics of the resources needed
to provide the recreation activity. Fourth,

that the previous three steps can provide

data that are useful in the planning job for




suggesting a set of alternative development

riorities. Finally, it implies that additional
information must be collected relating to
other factors that enter in the recreation

lanning procedures. This material can per-

aps be gathered at the same time as the
resource data, but it should be a totally
separate and distinct tabulation. Only after
thel inventory is made are these various sets
of material combined and final plans
established.

It is clear that in the identification of
recreation resources the most critical ele-
ment is to establish the guidelines or stand-
ards. Research in this area continues to be
important. The studies on this broad t(:ric
have made some headway. But more stu ies
of user responses to various resource con-

ditions will be most heipful. For example,
how do people react to different sizes of
beaches? Does length of siay on a beach
change as density of users changes. Is there
a preference for campgrounds etc. in con-
iferous stands over hardwood areas? What
sorts of recreation can be combined in one
area without diminishing the quality of a
user’s experience? How do these activity
combinations shift, if at all, as resource
characteristics change?

Finally I suggest that perhaps the single
most important study needed, and one of
the most difficult, is of how people per-
ceive their environment. Were we to have
this information at hand, it might well
chanfgc many of the arbitrary standards we
are forced to use at present.

ek




PREDICTING QUANTITATIVE |
AND QUALTATIVE VALUES :
OF RECREATION PARTICIPATION

by ELWOOD L. SHAFER, JR., and GEORGE MOELLER,
respectively Director, Pinchot Institute, Northeastern Forest Experi-
ment Station, Forest Service, U. S. Department of Agriculture,
Upper Darby, Pa.; and Project Leader, Recreation Research, North-
eastern Forest Experiment Station, Syracuse, N. Y.

ABSTRACT. If future recreation consumption and associated in-
tangible values can be predicted, the problem of rapid decision-
making in recreation-resource management can be reduced, and the
problems of implementing those decisions can be anticipated. Man-
agement and research responsibilities for meeting recreation demand
are discussed, and proved methods for forecasting recreation use
and associated qualitative values are presented. The best approach
for developing recreation-participation rate equations may be to
include a distance factor, recreation-supply variables, socio-economic
measurements of users and non-users, and qualitative measures of
recreation environments —all in the same model. The effects of
technological progress on values and behavior patternsare described,;
and methods for forecasting relevant technological advances are
outlined.

MERICANS, with more time on their
hands and more money to spend
than ever before, boomed leisure into

an 83-billion-dollar business in 1969. (U. S.
News and World Report 1969). That
figure tops the total outlay for national de-
fense during the same year. The money
going into outdoor recreation activities and
e uigment reaches into almost every aspect

the Nation’s economy. Today, pleasure
is business. And it's the fastest-growing
business in the land.

Behind the scenes, serving the ever-
increasing demand for the trappings of
leisure, are the muscle and sinew of Amer-
ican technology. But the responsibilities of
meeting the quantitative and qualitative as-

cts of outdoor recreation demand for

orests, mountains, lakes, and streams on

public and private lands rests squarely on
the shoulders of recreation resource plan-
ners and managers.

This paper deals with the problems of
forecasting the quantitative and qualitative
aspects of outdoor recreation participation.
At times this objective seems almost in-
solvable, for this is a dangerous corner in
the research arena where natural sciences
and social philosophies collide with a re-
sounding crash.

In America, the dominant school of
thought in resource management has been
preoccupied ‘with the quantity of things—
volume of output, reduction of costs, crea-
tion of plenty. This is the trademark of
our industrial-technological system: “the
ability to produce large %uantitws for large
numbers of consumers. But the pendulum

1




is swinging back. Today, many foresters
are deeply concerned with matters of
quality — especially quality of forest en-
vironments as they relate to the leisure-
time enjoyment of our society.

However, it is one thing to point out the
need for forest-recreation resource plan-
ning and management to include both the
tangible and intangible values of outdoor
recreation. It is quite another thing to
make profound institutional changes that
pervade all society, in order to ¢
through such recommendations. It's sull
another thing—the most difficult of all-to
make those changes fast.

Institutional changes and related changes
in political and social values become even
more important if resource managers try
to meet recreation demand over the next
decade. This means that institutional
changes must happen rapidly if they are to
be effective during the next decade, and
they will have to occur pervasively.

In many cases, forecasts of quantitative
and qualitative aspects of recreation use
will need to be conducted guickly, before
managers have the knowledge needed to
act. Otherwise predicting recreation con-
sumption and relating it to supply will
continue to be what Chubb (1967) called
“the Achilles heel” of recreation planners
and managers. Thus there is an urgent need
to analyze the problems of forecasting
quantitative and qualitative values of forest-
recreation participation, and to recommend
the necessary research studies and costs re-
quired to solve those problems.

The major reasons for forecasting the
3uantitative and qualitative values of out-
oor-recreation consumption are:

* To recognize possible implications of
long-term recreation-management com-
mitments made today:.

® To prepare now for related commit-
ments that will have to be made rapidly,
economically, and with minimum dis-
ruption sometime in the future (War-
ren 1966).

If future recreation consumption can be

predicted, the problem of rapid decision-

making can be reduced, and the problems
of implementing those decisions can be
anticipated.

12
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PRELIMINARY CONSIDERATIONS

Management Responsibilities

Recreation-resource managers are almost
certain to face disaster as a profession if
they do not plan for quantitative and quali-
tative recreation values of outdoor recrea-
tion in carrying out their management
responsibilities. On the other hand, man-
agers are most certain to increase the
likelihood of having a more respected pro-
fession if they plan for these values. Even
if managers increase their understanding of
the recreation - consumption phenomena,
they are likely to face deep trouble be-
cause even the best plans will be developed
and fostered by people with limited knowl-
edge, sometimes unaware of the extent of
their own limitations.

To better understand the relationships
among recreation-consumption patterns,
gecreation-supply variables, user character-
istics, management procedures, technologi-
cal advances, and intangible recreation
values, recreation-resource managers 2nd
researchers must be willing to change some
of their present attitudes and research ap-
proaches.

The resource manager will have to ac-
cept and use research results or models that
involve many variables. These variables will
be related probabilistically and will describe
cause-and-effect demand-relationships over
long time periods (5 to 10 years). f:xs some
circles, this suggestion may be a difficult

ill for managers (and researchers) to swal-
ow. It is not unfair to say that a minority
of managers will absolutely refuse to accept
this premise; consequently, some future re-
search will be designed according to the
way these tame managers perceive the

roblem of forecasting recreation values.

uch research will undoubtedly produce
nothing more than sugar pills to cope with
the problems of forecasting recreation
values.

In recent years some managers have re-
marked, “Give me a method for forecasting
recreation consumption ,that’s fast, inex-
pensive,. easy to apply, and easy to under-
stand.” Given adequate funding, research
can provide max;agement with equations, or
formulas, or models that predict tangible




and intangible values of recreation partici-
pation. These models can be quick, easy,
and inexpensive to use. However, there is
no guarantee that management or research-
ers will fully understand why these equa-
tions work. Herein lies one of the most
difficult problems in the use of formulas
for forecasting recreation demand and in-
tangible values—accepting prediction pro-
cedures that are not fully understood.

With the responsibility for making rec-
reation-management decisions that involve
thousands, and sometimes millions of dol-
lars, recreation-resource decision-makers
usually want answers—not estimates—about
recreation consumption. To be sure, these
same decision-makers recognize that rec-
reation-consumption forecasts are statistical
estimates that sometimes may be nothing
more than carefully formulated guesses. At
the same time, managers may rebel at the
idea of receiving these guesses in a form
that emphasizes uncertainty. For example,
a researcher may publish the statement:
“On the average, a certain recreation ac-
tivity will increase by X percent by the
year Y, with 95 percent probability”.
There does not seem to be any easy way to
work around the problem of uncertainty or

robability, or to directly relate the “aver-
age"” results of a recreation-user survey to
a particular recreation-management situa-
tion that usually is not “average”.

If this problem of uncertainty and varia-
bility is to be met, it must be met head-on.
One way of doing this is to develop fore-
casts in light of what may be expected un-
der best, worst, and most likely future
recreation-behavior and supply conditions.
Forecasts from such an approach reflect the
impossibility of precise prediction, and
should logically lead to the development of
management plans designed to co with
alternative future conditions arren

1966).

Research Responsibilities

Many of today'’s recreation researchers
need to reorient their thinking in forecast-
ing recreation demand and 1n measuring
associated intangible values. Rescarchers
must realize that to apply common sensc
what is visible on the surface concerning
man’s social enjoyment of the forest may

T T T

not always be correct, and may lead to
about as good an idea of true causes and
effects as that afforded by the Prolemaic
system that proclaimed that the universe
rotated around the earth. A true grasp of
even the simplest interaction of man and
nature requires special knowledge and the
ability to use abstractions, which like the
Copernican system is at odds with common-
sense impressions as one gazes at the uni-
verse on a starry night.

Today's recreation-resource planners and
managers do not have the time or inclina-
tion to delve into the many details of fore-
casting quantitative and qualitative values
of recreation use. Therefore the research-
er’s responsibility is to eventually produce
results that are meaningful to the recreation-
management process.

At the same time, researchers need to
help recreation-resource managers €merge
from a stage of conventional wisdom to a
state where managers understand how rec-
reation consumption will occur. For in-
stance, if researchers do not explain the
process by which recreation consumption
occurs, such an explanation is as meaningful
to management as the Apparition’s procla-
mation in Shakespeare, that Macbeth would
“never be vanquished until Great Birnam
wood” came to “Dunsinane Hill”, or that
Macbeth would not be harmed “by man
born of woman” (Clark 1936). Unfortu-
nately Macbeth never heard of camouflage
or cesarean birth.

Similarly, recreation researchers should
not be content to proclaim, for example,
that, as family income dr?s, recreation
consumption also dr(H)s. A decrease in in-
come could be caused by reduction in the
work force (which may have a negative
effect on recreation consumption); or 2
decrease in income could be caused b
workers taking longer vacation pcriocﬁ
(which may very likely have a sitive
effect on recreation consumption). Methods
developed to forecast recreation consump-
tion are most likely to be accepted if re-
search shows management how recreation
consumption takes place, rather than just

rovide management with an equation that

orecasts consumption based on past or
present data. -

Furthermore, sufficient time should be
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available in the research schedule to allow
for updating research communications be-
tween management and research. This can
be accomplished once or twice a year by
researchers and interested recreation re-
source managers hibernating in some se-
cluded spot and asking each other such
unaskable questions and rethinking such
overall problems as: Are we really con-
ducting relevant research in this area? For
whom? What changes are needed to more
effectively provide the necessary demand
models? What are managers going to. do
with the research results when they have
them? Why do we want to know the an-
swer to that question regarding intangible
values? If I could give you the answer to
that question right now, how would it
change management operations? Are we
really askinf the right questions? In what
form would research results be most use-
ful? Are there better ways to get the an-
swers you want? Are you willing to pay
the cost required to obtain the information?

These kinds of discussions will be hard
work, but more needed research changes
and reorientation of key problems will
come out of such meetings than out of a
group of year-round recreation researchers
working behind closed doors.

Prediction Model Characteristics

Forecasting was once an honorable occu-
Fation for scers and magicians. Over the
ast 10 to 20 years science has attempted to
take forecasting of recreation-use and in-
tangible values out of the area of conjec-
ture, and to develop equations that make
accurate prediction })ossible (Dubl 1967).
In fact, equations for predicting certain
types of recreation values have already been
develo;;ed for specific management pur-
poses. In most cases, research is needed to
improve the reliability of these equations,
but the toughest part of the problem—
methodology—has aﬁ-eady been solved. Sur-
prisingly, very few managers have adopted
these methodologies to their particular rec-
reation-management a‘.Eroblo:ms. Why? For
some of the reasons already discussed under
the professional responsibilities of manage-
ment and research. Therefore, before re-
viewing various equations that predict

-~

quantitative and qualitative values of out-
door recreation, we must discuss certain
general features of these equations (or
models).

The equation to determine the area of a
circle is

A ==zR2 (1)

To find A, one simply measures the radius
of any given circle, squares it, and muld-
plies it by the constant .

Here is another equation:

U = 3409 — 0.0183 X,
+ 01757 X: (Xs ¢ Xi") )

which is as simple to use as A = = R? ex-
cept that it forecasts quite accurately the
average annual use intensity (U) a manager
can expect at any given campground in the
Adirondacks (Shafer and Thompson 1968).
The numbers in the equaticn, such as 3409
or 0.0183, are constants, just like = in the
first equation. Except now, instead of meas-
uring the radius of any circle to find its
area, one measures the 1tems (or variables)
designated as X, Xz, and X; for any given
or planned campground:

X, is the total square feet of land and
water area at the campground’s swim-
ming beach.

X, is the total number of campsites in
the campground.

X, is the total number of islands acces-
sible by motorboat from the camp-
ground.

Insert these three values in the equation,
perform the necessary calculations, and you
can determine the total average annual
visitor-days that can be expected at a
particular Adirondack campground. The
time required to measure the three X values
from topography maps, or site-design lay-
outs, is approximately 5 minutes.

Predictive recreation-consumption for-
mulas have also been developed that involve
other kinds of variables (X values). How-
ever, the ovenll approach to forecasting
tangible, and even intangible, values of
outdoor recreation is the same. The major
problem is to define the variables that you
think are important in influencing demand,
and then to mathematically find the rela-
tionship between those variables and some
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measure of behavior, or attitude, or par-
ticipation in a given recreation activity.
But how does one decide what equation
or methodology to use when forecasting
recreation values? If a recreation-resource
manager adapts results of previous research
to solve his particular forecasting problem,
such researcﬁ should be closely related to
the scope of the problem at hand; other-
wise, a new forecasting equation should be
developed through. additional research.

In evaluating an equation that forecasts
recreation participation or amenity values,
an important consideration is the R>*~multi-
ple correlation coefficient squared. An R
value, which can vary from 0 to 1, de-
scribes what percent of variation for the
value being predicted is explained by the
equation. The closer R?z comes to 1, the
better the equation. Based on past research
efforts, one way to evaluate how useful an
equation may be for forecasting recreation
use or amenity values is as follows:

Usefulness of the
If the R# value of an equation for management
equation is —— purposes — —
0-0.20 Poor
0021 - -40 ’
41- .60 Pretty good
61- 80 Vee_:ﬁ' good
81-100 Really great

Now we will examine how the R? value
of various predictive equations found in

t research change according to the types
of variables used, and the area or size 0 the
recreation asttraction involved. Results of
this literature review will help to justify
the selection of future research studies, ¢nd
to pinpoint the variables that should be
studied when forecasting future recreation
values.

EFFECTS OF QUANTITATIVE
VALUES ON PARTICIPATION

Economic Demand
and Distance Measurements

Attempts to use economic-demand curves
for assigning monetary values to recreation
benefits are in response to a need fele by
administrators who want to justify recrea-
tion-facility developments. At the same
time, considerable opposition to the eco-
nomic approach has arisen. Wilderness

usels, Ssportsmen, welfare workers, and
others have argued that intangible recrea-
tion benefits cannot be valued quantita-
tively, and that any attempt to do so misses
the qualitative essence of such experiences.
Economic-demand curves for recreation
Participation do not measure the diminish-
ing marginal utility of recreation facilities.
Statistical economic-demand curves are
simply a convenient way of summarizing a
set of empirical observations in a functional
statement. Any attempt to squeeze conno-
tations regarding utilig' or welfare out of
such data is at best a dubious practice, and
at worst simpl{y a non sequitor. The slope
and position 0 statistical economic-demand
curves is largely a function of income dis-
tribution (Seckler 1966). In estimating
recreation benefits, we are dealing with a
vague utility function. We are attempting
to estimate marginal utilities in a context
where we cannot quantify prices, and can-
not operate within the rules of the market.
Some of the first research attempts to
forecast recreation participation involved
ravity models, as (K:velo d by Clawson
(1959) and later descri ed by Cesario
(1969). A gravity model stipulates that as
distance from a recreation facility increases,
the use of that facility decreases according
to some mathematical function (fig. 1).
Going one step further, some researchers
suggest that the expenditures incurred in
traveling to and from a facility, plus on-site
expenditures, reflect the value of the rec-
reation experience. Therefore, travel and
on-site costs incurred throughout a range
of distances from a facili rovide an esti-
mate of economic deman? }t))r that facility.
Thus the gravity model is nothing more
than the first step of a two-step procedure

Figure 1.
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for developing an economic-demand curve
for a recreation complex or region.

Using this method, Allen and Whaley
(1968) developed a model that predicted
overnight occupancy of campgrounds in
the Cache National Forest in northern
Utah. The gravity-model phase of the ex-
periment predicted use of a total camping
complex on the Forest per 100,000 popula-
tion residing as various origins from the
complex. The number of competing camp-
ing alternatives within a 75-mile drive of
each population origin was also included as
a variable in the model. The resulting
equation explained 57 percent of the varia-
tion (R* = 0.57) in camping use within the
camping region studied. In the same study,
74 percent of the variation in fishing-use
intensity of two streams in the Uintah
Mountains of Utah was explained by using
round-trip distance (in miles) berween a
stream and a given county of residence,
plus two additional socio-economic varia-
bles.

A study by Smith and Kavanagh (1969)
in England showed how the number of
visits per 10,000 population from urban
areas within an 80-mile radius of a 1,570-
acre reservoir were estimated quite reliably
(R* = 0.69) by knowing the distance of a
given urban pwulation-density zone from
the reservoir. When population density in
both urban and rural areas around the reser-
voir was included, the resulting model
explained 90 percent of the variation in
reservoir use.

Wennergren and Nielsen (1968) deter-
mined the relationship between the number
of boating trips taken by a sample of 9.2
percent of the boaters in two northern
Utah counties, and the travel distance be-
tween a respondent’s residence and a given
lake. The resulting equation explained 80
percent of the variation in the grobability
that a given rzcreationist would visit any
one of 22 alternative water-recreation sites.

Influence of On-Site Characteristics

Methodologies have been devised that
depend largely on the physical site charac-
teristics of a icular recreation area, such
as lake size, size of swimming area, miles of
ski trails, number of campsites, number of

parking places, amount of money th-~ man-
agement spends on advertising, or aistance
from population centers (the gravity-model
effect) to determine the amount of recrea-
tion use to expect at a specific recreation
area.

For example, average annual visitor-days
per campground, for 24 Adirondack camp-
grounds, was described by a model that
used four on-site variables. The model had
an R? of 0.98. A visitor-day was defined as
one camping party using one tent or trailer
site at a campsite in a given campground
for one day (Shafer and Thompson 1968).

In another study, total recreation visits
at any one of 154 outdoor recreation sites
in the Appalachian Region throughout six
Northeastern States was forecast with a
model that contained four supply variables
and one management-procedure variable
(fee vs. no fee). The R? was 0.74 (Seneca
and Cicchetti (1969).

An equation that explained 71 percent of
the vanation in total visitor-days per ski
area for 26 ski resorts in nortKem New
England and New York used three site
variables plus a distance measurement (a
gravity-model feature) from major north-
eastern metropolitan areas. One visitor-day
was defined as one skier visiting a ski resort
during an of one day. The same
study described how, during a winter sea-
son of comparatively poor snow accumula-
tion, money spent on various tnys of ad-
vertisinﬁ _significantly described (R* =
0.83) the number of visitors a ski-lodge
manager could expect (Echelberger and
Shafer 1970).

The essential point of these and similar
studies has been to show how supply-
oriented variables can be used to estimate
quite reliably (based on R?) the amount of
use an outdoor-recreation facility may re-
ceive. However, there are several important
underlying assumptions that need to be
considered in ju “Fu? the usefulness of
equations that result from this type of re-
search approach. S

For instance Seneca et al (1968) argued
that supply variables, rather than socio-
economic characteristics of recreationists,
should be used in the development of rec-
reation-consumption models because the
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growth in income and leisure time, together
with changing attitudes of the population,
have reduced the relative importance of the
traditional constraints of travel cost and
distance. Seneca et al. (1968) pointed out:

The “costs” of a 200-mile trip to the
head of a family who owns his car, a
two-week paid vacation, and a desire to
get out of the city, are not nearly as im-
portant in his decision to travel as is his
knowledge that when he arrives at the
site both the natural enviromment and the
physical facilitics he desires to use are in
fact present and obtainable.

The inference here is reinforced later
when we discuss the influences of user
characteristics on recreation participation
and examine how R? values resulting from
prediction models generally are much lower
than for supply-oriented prediction models.

Also, some sites used in the development
of supply-oriented equations will be over-
used—as indicated by the use-intensity at
overflow areas—while other sites will be at
or below capacity (regardless of quality of
the recreation experience). Accordingly,
the resulting estimated user-response equa-
tion implicitly will reflect an average quality
of a recreation-day based on the actual use
conditions at the number of sites examined
at a particular point in time. Seneca and
Cicchetti (1970) explain that estimated use
from a supPly-oriented efﬂuation does not
necessarily imply the actua capacity of the
sitcs. Capacity cannot be determined with-
~ut defining explicit quality criteria. Obvi-
ousiy there is a research need for better
understanding of recreation capacity in re-
lation to the problem of a quality experi-
ence. More about this later. :

When using an equation that relates rec-
reation use-intensity to recreation-supply
variables, one should not confuse the pre-
dicted recreaton use with economic de-
mand; and also, one should not assume that
supply of facilities will generate the associ-
ated economic demand. More explicitly, a
use-prediction uation that involves sup-
ply variables wil yield quantitative indica-
tions of the number of recreation visits that
could be accommodated within the bounds
of present supply conditions. Such an equa-
tion can also provide some knowledge of
the substitution possibilities among the vari-

s
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ous recreation-supply alternatives available
to the recreation planner.

Furthermore, in an equation that relates
use intensity to on-site supply character-
istics, the amount of user-days generated by
r+ = equation is conditional on the presence
ot demand. Therefore a model that predicts
use on the basis of supply variables is not
equivalent to an economic-demand func-
tion. When supply-oriented prediction
models are developed, the question remains
as to whether economic conditions are such
that the predicted amount of recreation
will still occur if additional supply condi-
tions are developed according to the com-
bination of supply variables specified in the
model. In this regard, perhaps an independ-
ent recreation-use-pattern study is needed
for the geographic area and user Fo ulation
being considered. The results of this kind
of study should then be combined with
results from supply models for the same
geographic region. (The supply model in-
dicates the availability of recreation oppor-
tunity, given certain supply conditions.)
An allocation of the projected future de-
mand can then be made to determine
whether and where shortages exist in rec-
reation supply.

A further difficulty remains, however, if
shortages in recreation opportunities are
detected for a given geographic area —
which is usually the case in this era of
increasing recreation demand. From an eco-
nomic standpoint, this crucial problem re-
quires the valuation of a recreation experi-
ence, and the subsequent justification of
increased recreation supply.

The valuation of a recreation experience
is an important but thorny problem. Valid
objections exist in the literature for a/l the
economic-valuation methods of recreation-
participation patterns. In this regard, rec-
reation-resource managers would be well
advised not to worry about the peculiarities
of an economic valuation approach to justi-
fying recreation expenditures, but rather
to concentrate on the more fundamental
problems of justifying their decisions on
the basis of how use-intensity is influenced
by the quantitative values of recreation
supply, consumer characteristics, and guah-
tative aspects of the recreation experience.
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Influence of User Characteristics

Another kind of equation for forecasting
recreation consumption utilizes socio-eco-
nomic characteristics of a given population.
These variables include such items as annual
family income, education of household
head, and occupation.

For instance, a recreation activity-scale
value) which reflects user participation in
11 different kinds of outdoor recreation
activities throughout the United States) can
be predicted by using nine socio-economic
variables. This model has an R? of 0.30
(Mueller and Gurin 1962).

In a comprehensive stud of socio-eco-
nomic data collected by the Outdoor Rec-
reation Resources Review Commission
(ORRRC), Kalter and Gosse (1969) de-
veloped recreation-participant demand func-
tions for residents of 12 planning regions in
New York State. Thirteen socio-economic
variables were involved in the models,
which examined overall participation, vaca-
tion trips, and outing participation in the
five recreation activities for 1960 and 1965.

The range of R? values for the 74 result-
ing recreation-demand models were:

Number of models with

R!range R* in this range
0.01-0.10 9

Jd1- .20 12

21- .30 13

31- 40 10

41- 50 11

S1- 60 10

61- .70 ]

J1- 80 4

Variables that did not explain a significant
proportion of total recreation participation
were retained in the models when the
authors considered such variables as im-
portant. This procedure may have ac-
counted for some improvement in R?
values.

Cicchetti et al. (1969), also using
ORRRC National Survey data, developed
recreation-use participation models for 24

of activities in 1960 and 1965. Most
of the independent variables used in the
models were socio-economic characteris-
tics of the American public, g:g: a few
supply variables (including landscape-clas-
sification standards). The e of R?
values for the 79 resulting models were:

Number of models with

R range R'in this range
0.01-0.10 27

d1- .20 20

21- .30 2

31- 40 1

One of the most successful recreation-
participation models involving socio-eco-
nomic characteristics was developed by
Gillespie and Brewer (1969). Using 17
socio-economic variables that can be meas-
ured from United States Census data, their
model explained 62 percent of the variation
in annual water-oriented outdoor recrea-
tion-daK: per family for residents of St
Louis, Missouri.

What Prediction Method to Use

Gravity models seem most appropriate
for forecasting demand for relatively small
homogeneous regions where vegetation, ter-
rain, and water-recreation resources are
fairly uniform. The general form of this
kindy of equation is:

U = f (Distance)

and it is read, use (U) is a function (f) of
distance. That is, the number of people
(U) from a series of population centers
who will use a given recreation area can be
predicted by knowing the distance from
the recreation area to a population center.

The economic-demand model, a byprod-
uct of the gravity model, may be useful for
forecasting economic demand for recrea-
tion activites where a realistic entrance, or
particifation, fee is involved—such as com-
mercial campgrounds, ski resorts, snow-
mobile developments, or commercial
hunting-fishing enterprises. An economic-
demand model can also be useful for pre-
dicting the change in demand for public
facilities that may result from fee changes.
The general form of this model is:

U = f (Costs)

In other words, use at a specific facility is
related to costs incurred ir traveling to and
from the facility, plus on-site admission
costs.

Use-prediction equations that involve
measurements of on-site supply character-
istics at recreation facilities generally result
in higher R? values than gravity models
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(except when gravity models are limited
to small homogeneous recreation com-
plexes). Recreation-supply characteristics
used in such models should be contained
within the same physiographic area—such
as the Adirondacks or the Appalachian
Region. Including travel distance with on-
site characteristics in the same model seems
to increase the resulting R* value. The
general form of this equation is:

U = f (Supply)

Specifically, use of a recreation facility is
related to on-site characteristics of that
facility.

Equations that employ recreation-user
characteristics to predict recreation-use pat-
terns seem most useful for management and
planning purposes when a homogeneous
population of users and a fixed supply con-
dition are involved. When a travel distance
variable is included with the socio-eco-
nomic valuables, the R? value seems to im-
prove slightly. One distinct advantage of
the socio-economic model is that the data
necessary to develop the model may be
obtained quickly and inexpensively from
U. S. Census tracts; and future data for the
equation can be obtained periodically there-
after to determine any shifts in the values
of independent variables. For example, the
socio-economic model may be useful for
forecasting consumption of National For-
est recreation opportunities that surround
a given urban-suburban area. A separate
model can be developed for each city. The
general form for the model is:

U = f (User Characteristics)

In this case, use or participation in a given
activity for people living in a specific pop-
ulation center is related to their socio-
economic characteristics.

In summary, the best approach to de-
veloping predictive recreation-use models
may be to include distance, supply, and
socio-economic variables in the same equa-
tion: :

U = f (Distance, Supply, User Character-

istics, Qualitative Values of the
Environment)

The inference drawn from such an equa-
tion, if it works, would be that recreation
use (U) expected at any one of a number

of recreation environments, and emanating
from any one of several population centers,
is related to distance from the environment
to the population centers, supply charac-
teristics of the environments, and user
characteristics in the population centers
surrounding the environments. If the quali-
tative values of an environment are inserted
in this last equation, the predictability of
the equation may be improved. The prob-
lem here, of course, is to quantify these
so-called intangibles. That’s the next sub-
ject.

EFFECTS OF QUALITATIVE
VALUES ON PARTICIPATION

When considering qualitative values of
recreation participation, management is
playing in an unfamiliar ball park. Essen-
tially, the name of the game (meeting the
needs of outdoor recreationists) hasn’t
changed, but in this ball park the base lines
are not clearly marked, and managers need
to be extremely careful not to hit a foul
ball and think it’s a home run. One of the
most difficult problems in outdoor recrea-
tion management is not one of forecasting
and accommodating sheer quantities of
visitors, but of allocating resources and
funds that can accommodate recreational
experiences of varying qualities (Schoenfeld
1968). Qualitative recreation values involve
such intangibles as securi?', beauty, pleas-
ant feelings, health, freedom from stress,
and self satisfaction.

The Best Recreation Environment

Webb (1967) pointed out, when discuss-
ing the qualitative values of wildlife, that
“citizens are seeking ways to challenge
their intellectual curiosity and utilize their
creative energy” through recreational ex-
periences; and in this regard, resource man-
agers should “no longer be forced to play
the cost-benefit game” of providing the
intangible benefits of such experiences.
Webb's inferences seem appropriate to the
management and enjoyment of all natural
recreation resources.

But how can recreation environments be
developed to provide maximum intangible
benefits for man? In the case of amimals
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there are at least some guidelines. In an
optimal environment, a wildlife species
maintains its balance of births and deaths
and does not destroy its environment. Rec-
reation-resource managers cannot control
man’s birth rate, but they can obviously
exert pressures to insure that man does not
destroy his forest-recreation environments.

Determining the best forest-recreation
environment for man-such as stipulating
optimum tent-site spacing, defining how
many acres of water are needed to enjoy
a day’s fishing, or determining how large
an area of undisturbed wildland environ-
ment is required for one man to contem-
plate the values of nature—will not be an
easy task. These kinds of challenges call for
value judgments as to what is meant by an
environment being the best for man
(Osmond 1965 ).

The Need for Territory and Status

One might begin to exﬁlain what is best
for man by examining how the anthro-
pological nature of man relates to his leis-
ure behavior patterns. Certainly, a princiﬁ)al
cause of today’s recreation-demand explo-
sion is the affluent combination of more
money and more leisure time in which to
spendy it. But an even more basic factor
contributing to man’s search for a place in
the great outdoors probably is related to
his biological makeup.

From our ape ancestors on the African
veldt, Ardrey (1966) suggests, man has
acquired an imperative need for “territory”.
Man, Ardrey proclaims, is as much a terri-
torial animal as a “mockingbird singing in
the clear California night”. Ardrey implies
that man acts as he does for reasons of his
evolutionary past—not his cultural present
—and that his behavior (including, leistire)
is as much a mark of his species as “the
shape of a human thigh bone or the config-
uration of nerves in a corner of the human
brain”.

For instance, if certain segments of the
?ublic defend the aesthetic quality of a
orest environment against development be-
cause they feel the forest is of their
heritage; or vice versa, if public or private
managers claim the right to develop that
same forest in the manner of their choosing

because they own or manage it, individuals
in each instance react the way they do,
Ardrey argues, for reasons no different, no
less innate, no less ineradicable, than do
lower animals. As Ardrey points out, “the
dog barking at you from behind his mas-
ter's fence acts for a motive indistinguish-
able from that of his master when the fence
was built”. Ring-tailed lemurs, prairie dogs,
robins, tigers, and Atlantic salmon, fence
lizards, herring gulls, monkeys, and man—
all of us will give everything we have for
a place of our own, or to maintain what we
already have. This theory applies particu-
larly to the territory man uses for leisure-
time enjoyment; including the shade from
a tree in his own back yard to the majestic
snow-capped peak of a distant mountain.

Thus the clamor of certain groups for
preservation of forest environments, the
ringing condemnation of resource managers
by cother recreationists for not building
more recreation areas, or reciprocal re-
actions from some forest owners or man-
agers to defend their vights to develop their
forest as they please, involves a force far
greater than a mere social reaction of our
times.

Territory in the evolving world of ani-
mals, whether that territory be one’s fav-
orite hiking train, camPground, boating
area, fishing spot, or one’s silvicultural re-
sponsibili‘?', is “a force perhars older than
sex” (Ardrey 1966). It is well to keep this
point in mind when weighing the pros and
cons of management and research efforts
designed to help solve the almost over-
whelming problem of meeting the qualita-
tive aspects of recreation demands and
values.

The Need for Recognition

Considerations other than an imperative
territorial need may influence man’s intan-
gible outdoor-recreation values. For in-
stance, Morris (1969) described how the
need to be recognized as a member of the
leisure class also influences behavior pat-
terns and value systems of recreationists.

In relating how man inevitably tries to
establish a status among his fellow man that
is somewhat above the average, particularly
where leisure behavior patterns are con-

)
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cerned, Morris (1969) uses an analogy be-
tween man and insects. For example, Morris
points out that many kinds of insects are
poisonous; so larger animals learn to avoid
eating them. It is in the interests of poison-
ous insects to show a warning flag of some
kind, such as the way a wasp displays black
and yellow bands on its body. Predators
know these markings and avoid wasps.
Other harmless and unrelated nonpoisonous
insect species “have taken advantage of this
system by developing color patterns similar
to those of the warning club” and . . .“by
becoming fake members of the warning
club they reap the benefits (underlining

ours) without having to possess any real
poison” (Morris 1969).

This insect example can be used as a
crude analogy to help us understand what
has happened to the human status seeker.
Simply by “wearing the flag” of domi-
nance, certain individuals say they could
be in a certain status level if they wanted
to. It follows, naturally enough, that harm-
less subordinates can join the “dominance
club” and enjoy its benefits if only they
can display the same flags, or at least create
an illusion of dominance.

The system works like this in outdoor
recreation. At any particular moment in
recent history there has always been a
highly functional costume to go with the
high-status sport of the day. To wear ski
a}?ﬁparel, for example, indicates that you can
afford the time and money to indulge in
this expensive sport. This status display
can be enhanced by wearing stretch pants
and a ski jacket—with several life-tickets
stapled to the collar—as ordinary day
clothes—even when not actively participat-
ing in the sport. The wearer is emanating
signals that say, “I am very leisured”; and
such signals can say this almost as well for
a non-skier.. However, when the attire is
accepted as everyday wear, it loses its im-
pact, Then a new sport, preferably a
dangerous one, has to be raided for its
unusual costume. ,

The illusion of dominance is not con-
strained to wearing apparel. Some other
obvious examples in outdoor recreation be-
havior patterns include: the sportsman who
has a variety of decals on his field jacket;
the fisherman who simply must have a fly

for every occasion; the camera buff who
must have a variety of cameras dangling
around his neck; the hunter who has a
series of rifles or stuffed big-game heads
hanging in his den; the camper who has a
mirage of decals sticking on his trailer; or
the wilderness hiker who simply must have
the 2% ounce (rather than the 3% ounce)
sub-zero sleeping bag in his pack. Such
examples are almost endless.

These are some of the intangible values
that are an important part of recreation be-
havior, but that are very difficult to exam-
ine, let alone measure. Nonetheless, such
values pley an important role in man'’s
leisure-time behavior and participation pat-
terns. Herein lies an exciting challenge to
research, in terms of basic methodology
and comprehensive experimental design,
that can lead to improved understanding of
intangible recreation values. These values
are key elements in understanding man’s
relation to his recreation resource. A few
examples of recent research that sheuld be
helpful in formulating new methods of
measuring intangible values include studies
by Lansing and Morans ( 1969), Kasmar
(1970), Neulinger and Breit (1969), and
Bultena and Klessig (1969). A thorough
literature review—an important prerequi-
site to any research—undoubtedly will un-
cover many more important references.

Amenities

As yet, research has not really predicted
with any reasonable accuracy the effects of
different recreation use-intensities on the
qualitative values of a given recreation ex-
perience—although it is now possible to
begin to observe and measure certain kinds
of recreation amenity values, or at least
some indicators of those values.

As more and more people cluster into
outdoor recreation facilities and environ-
ments—in much the same way that they are
zlustering into urban regions—their effect
on the natural environment becomes an
increasingly important factor to consider
in forecasting future recreation-participa-
tion patterns. In a sense, the most important
recreation values that forest resources can
provide for society, and the individual, are
virtually being loved to death in some of




this Nation’s most scenic areas. Recreation-
ists inadvertently are destroying, through
overuse, some of the most scenic resources
they seek to enjoy. In these kinds of re-
source-management environments the ma-
jor problem is not to forecast future
increases in use, but rather to predict how
certain management regulations and pro-
cedures can limit, or even decrease, recrea-
tion use-intensity. Much of the concern for
predictions of this type are centered around
the idea of amenity resources, a concept
that requires clarification and better under-
standing.

In discussing amenity resources for urban
living, Atkinson and Robinson (7969 )
defined amenities as ‘‘those stimuli which
lead to feelings of comfort, pleasure, or
joy”, a description that can also apply to
amenities in outdoor-recreation participa-
tion. Atkinson and Robinson (1969) went
on to explain that amenities ‘‘make up one
of the outputs derived from man’s environ-
mental system; that these outputs can be
managed; and that decision criteria and
management systems can be developed to
accomplish this task in a rational and
socially responsible manner”. Although
Atkisson ang Robinson used an urban ex-
ample to show the several components in-
volved in any amenity-response system, the
components of their system can just as
easily be used to describe outdoor-recrea-
tion amenity values:

Component in  Example of Output

the system

Amenity stimu- Lake shoreline in undis-

lus generator  tributed wildland area.
(or participant)

Respondent Hiker walking along the

shoreline.

Amenity values The pleasure of the view
evoked by the lake and the
surrounding mountains.
Cool breezes.

Sound of waves breaking
on the shore.
Seclusion,
Response to Support for maintaining
amenity values environment in natural
state.

Frequent walks along the

shore.

Motorboat noise.

Recreational development of

shoreline.

Logging on surrounding

hillsides,

Pot_ential .
disamenities

But a problem arises when applying such
amenity-response systems to management
problens; the system does not describe
human response to resource amenities in
quantitative terms. In this regard, however,
research techniques are already available
that may prove useful in approaching this
sticky problem.

Relevant Past Research Efforts

A few examples of quantitative-measure-
ment techniques for assessing the value of
environmental amenities include (Craik
1968):

1. Adjective checklists for respondents to
record their impressions.

2. Activity or mood checklists to be used
by unobtrusive observers.

3. Q-sort decks, consisting of 50 or 100
statements, each on a separate card and
each expressing an important charac-
teristic, which are sorted by an observer
into piles of specified numbers along a
dimension ranging from “most charac-
teristic” to “least characteristic” of the
item being evaluated.

4. Rating scales, including preference rat-

ings and semantic differential scales used

l‘);' respondents.

i

5. Viewing time, or participation time.

A few recreation-research studies have
used some of these techniques to quantify
amenity values, and have resulted in equa-
tions somewhat like those discussed previ-
ously under the effects of quantitative
values on recreation participation. In a
study aimed at developing a quantitative

reference score for visual characteristics
in natural environments, Shafer et al.
(1969) explained 66 percent of the varia-
tion in preference scores for a wide range
of natural-resource environments d;picted
by black and white photographs. Prefer-
ence scores for individual photos were
obtained by having respondents rank the
photographs. Six ~ variables representing
different quantitative features in the pic-
tures were used in the final scenic-prefer-
ence model developed from the field-
interview data.

- Ina similar study, Peterson and Neumann
(1969) determined preference weights for

.y
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black and white photographs of a variety
of swimming beaches in the Chicago area.
A significant 94 to 98 percent of the varia-
tion in preference scores was explained by
quantitative values derived from semantic-
differential scale ratings that were obtained
in personal interviews of beach users.

In examining preferences for visual ap-
pearance of residential neighborhoods in
the northern half of the Chicago metropoli-
tan area, Peterson (1967) used 23 projected
color photographs of residential neighbor-
hoods, and asked respondents to rate an
appropriate scale for each of 10 variables.
A ‘resulting preference model included nine
variables that explained 99 percent of the
variance in preferer.ce scores for the scenes.

Shafer and Mietz (1969) computed an
attitude scale that showed the relative quan-
titative value of each of five qualitative
wilderness values. The scalar values com-
puted in the study are a basic first step in
quantitatively defining, for management
decisions, the relative importance of “in-
tangible” wilderness values.

The Right Units of Measure

In many respects, studying qualitative
recreation values involves walking where
angels fear to tread. There are many people
who shudder at the thought of bringing a
guantitative measuring instrument into the

omain of intangible recreation values, such
as aesthetics for example. It is necessary to
draw a sharp distinc:ion here between a
study of the process of aesthetics as a kind
of human reaction, and the creation of
aesthetic environments. Whereas the latter
should, and undoubtedly will, remain in
the domain of the artist and landscape
architect, the former is a perfectly legiti-
mate area of scientific study, and any in-

otherwise) that facilitate this type of re-
search should be welcomed (Osgood et al.
1957). The same reasoning applies to the
quantification of other intangible recreation
values as well.

But even among those who agree that
research on this subject is necessary, some
will argue that any description of qualita-
tive values should be done with qualitative
measurement devices, but there are inherent

-difficulties in this approach. Consider an

experiment, for instance, where three re-
spondents are asked which of two activities
—fishing (F) or mountain climbing (C)—

rovides more pleasure. (The amenity value
involved in this experiment could just as
well be sclf-reliance, aesthetic enjoyment,
excrcise, or some other intangible value
other than pleasure). Suppose the results
of this inquiry were as follows:

Fishing (F) or

Individual Mountain Climbing (C)
1 F>C
2 F>C
3 C>F

Conclusion: F >C
Note: The symbol (>) here means “is liked
better than.

One concludes from the results that two
out of three, or the majority of the re-
spondents, derive more p{easure from fish-
ing than from mountain climbing; that is
F> C. But now suppose we introduce an
additional activity into the experiment, such
as swimming (S), and ask each respondent
to rank the three activities—from the one
that gives him the most pleasure to the one
that gives him the least pleasure. Further-
more, in this second phase of the ex(reri-
ment, suppose none of the respondents
changes their initial response. Now the re-

Note: The preferences in the first experiment

struments or equations (quantitative or sults might look like this:
Second experiment
in so faras — —
, The remain-
First Climbing is Fishing is ing possibilit
Individual experiment concerned . concerned is concerne.
1 F>C CD S mmmmanp F D C ol F>S
2 F>C F D C > S > F ey s>C
c>S S>F
Conclusion: F > C C>F ,

are underlined in the second experiment.

2



The problem that we now encounter is
that we directly contradict the conclusion
of the first experiment involving a choice
between C and F alone. (Obvious, isn’t it?)
Now C> F. Yet, none of the respondents
changed his mind in the second experiment
concerning C and F. The reason for this
contradiction is easily given: the two state-
ments “F> C” in the first experiment were
split in the second experiment. This kind
of paradox can result from almost any ex-
periment where qualitative value scales are
used to evaluate people’s feelings, and the
preferences are summarized for any one
activity. In experiments of this type, it is
important to use an appropriate measure-
ment technique (or even invent a new
one), and to include a control for all those
variables that account for significant
amounts of variation in whatever is being
measured. Obviously the procedure pre-
sented in this example is not the best way
to summarize the data.

The most critical research challenge lies
not only in developing hypothetical models
of human response to amenity stimuli as
typified in Wagar (1967)—which is a step
in the right direction—but more important,
in quantifying the satisfaction values of
those amenities.

In the real world of recreation participa-
tion, the number of variables that should
be examined is probably much more com-
plicated than (Ezscribed in the followin
example, but a simplified example will suf-
fice to explain the necessary relationship
that should exist between models that fore-
cast expected quantities of recreation users,
and models that describe associated qualita-
tive values. Both types of modgls should
predict results that relate to the same units
of measure. Otherwise managers will be
faced with the same old dilemma of trying
to mix apples and oranges and come up
with a decision. For instance, suppose re-
search developed the equation:

Total maximum number of boats on a lake

= f (lake size in acres).

But presumably, recreation-resource man-
agers should not make a tneaningful deci-
sion about how many boats to allow on an
given lake until they know the effect, if
any, of varying degrees of boat-use in-

-

I '

tensity on user-satisfaction. In this respect,
suppose research provides management with
an additional equation that relates user-
satisfaction to number of boats/acre on any
given lake:

Degree of user-satisfaction =
f (number of boats/acre of lake).

Now the manager has the information to
make a tentative decision. Assuming that
total boat-use increases with lake size, a
level of demand can be predicted for boat-
ing on a certain size lake. Using this con-
sumption curve, the manager can calculate
a boar/acre value for any projected total
boat-use value (fig. 2). Now, assuming
that user satisfaction decreases as boat-use
intensity increases (fig. 3) the manager can
determine the influence of any given level
of boats/acre on user satisfaction; and the
tradeoffs between boat density and user
satisfaction can be evaluated in arriving at
the final decision. about how many boats
per acre to allow on the lake.

This simplified example underscores the
reason why research on amenity values and
user-Farticipation rates should proceed
simultaneously in the same researc study
whenever possible.

It is imperative to mention here that in

Figure 2.
| "\ BoATS / ACRES
LAKE SIZE |
(ACRES) i
|
TOTAL BOAT USE PROJECTED
Figure 3.
LEVEL OF
USER SATISFACTION

SATISFACTION

BOAT USE / ACRE
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addition to amenity values and participa-
tion-rate models, other information such as
a. forecast of technological advances that
create new types of boating equipment, is
needed in the previous example before man-
agement can make the best decision.

TECHNOLOGICAL IMPACTS ON
ALL RECREATION. VALUES

The quality of recreation experience de-
pends largely on the quality of the recrea-
tion environment; but the quality of both
the experience and the environment can be
significantly affected by technology. A key
management challenge is to predict poten-
tial management problems associated with
technological developments as they relate
to amenity values and use patterns of rec-
reation resources.

In forecasting future demand. patterns
and their effect on the environment, rec-
reation-resource decision-makers must
inevitably be concerned with future tech-
nologica{developmenm in recreation-equip-

ment design and environmental control.

Current breakthroughs in technology are
conditioning the quantitative participation
rates and qualitative values of today’s rec-
reationists. Management's reactions to tech-
nological breakthroughs comprise one of
the major problems in recreation-resource
management—not just today or tomorrow,
but continually.

Breakthroughs in Recreation Equipment

A simple and fairly typical example may
help to illustrate the point by referring to
a full-page advertisement that appeared in
LOOK magazine a few years ago (10
October 1965: p. 12). On the upper half

of the :page was a picture of a moonlit

evening in a campground, with a family
happily watching a TV set outside their
modern trailer. Under the picture was the
caption:
“Today, abundant electric service brings
conveniences to the campsite . . . Wher-

ever you look today, electric service
makes good -things happen.”

The lower half of the page .contained a
picture of majestic mountains and lakes,
with the same family as before, but this

g

time they were zooming across the sky in
a vehicle of the future. The caption read:

“Flying mobile camper of the future may
be electrically powered—plugging into
any outlet for recharging . . . Imagine
what (electric power will) do for your
tomorrow ... It's your desires.and dreams
that spur us on ... You'll never outdream
your possibilities.”

Fascinating! Considering the fact that
man just began to fly at the turn of the
century and is now walking on the moon,
such developments as a flying mobile
camper are just around the corner in rec-
reation-resource management.

When this type of equipment is sold
commercially, who is going to be responsi-

ble for deciding where and how these fly-
ing mobile campers will be wused in

wildland areas? 'Who is going to provide
the electric outlet for recharging it? Who

is going to have to decide how 'many of

these vehicles can be safely used in a given
area at one time?

The recreation-resource manager, that’s
who—you better believe it!

But the manager cannot wait to start
thinking about how to answer these ques-
tions until flying mobile campers, or other
fascinating types of recreation equipment,
are on the commercial market. There are
too many other things to think about at
one time when that occurs. We had better
start thinking about such technological de-
velopments before they happen, so that the
resulting problems can be solved in the
light of recreation-activity mixes that sat-
isfy demands for a multiplicity of recrea-
tion activities. ’

Breakthroughs in Other Fields

An example of how technology, even in
a non-recreation field, may ultimately affect
recreation travel patterns is illustrated by
the present state of research development
of the picture phone (McHale 1969).
Much of the airline business today is busi-
ness travel that provides needed face-to-
face contact between seller and buyer. In
the not-too-distant future, airlines will
compete with the picture phone for con-
ducting business transactions. Present tech-
nological forecasts suggest that the cost of

2
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conducting business by picture phone will
be much less expensive and just as effective
as present air travel to accomplish the same
purpose. As a result, airlines mar appeal to
the recreation market with all sorts of
charter flights and special-rate flights to
favorite recreation spots throx:ighout the
country and around the world. Imagine
what effect this technological breakthrough
in the picture phone will have on recrea-
tion-demand patterns!

Predicting the Future

How can technological progress that
affects recreation demand be predicted?
Several procedures have been compiled by
Bright (1968), Helmer (1966), Stover
(1969) and North and Pyke (1969). Most
of these techniques are based largely on
trend extrapolation, on studying tne effects
of technical breakthroughs in one field of
study on important changes in a seemingly
unrelated area of management or science,
or on the Delphi method—-a survey pro-
cedure for obtaining a consensus of expert
opinion.

From a recreation manager's standpoint,
it would be ideal to have an estimate as io
when relevant future technological events
are likely to occur. Timber-production
plans extend 50 to 60 years into the future,
so why not probe 30 to 40 years into the
future for possible shifts in recreation-
demand patterns for the same resource
environments? Some managers feel that
“there are¢ too many of today’s recreation-
management problems that need to be
solved first”. In recreation management,
that type of philosophy is like having a
chance to go on the maiden voyage of the
Titanic, knowing the consequences, and
then booking first-class passage. Today’s
revolution in recreation-equipment use and
resulting changes in behavior patterns is
merely the sputtering of a fuse of a much
larger explosion that is about fo come.

Technology will shape the future of
recreation demand; it will create new pos-
sibilities for management to solve demand
problems; it will alter the mix of choices
available to meet recreation demand; it will
influence individual and social values of

recreation; and it will undoubtedly alter
the conditions and patterns of present man-
agement practices. For these reasons, any
overall approach to forecasting future rec-
reation demand should include research on
the effects of relevant technology.

A FEW LAST WORDS

The primary objectives of any study in
this area of research should be:

® To develop a conceptual model (hope-
fully a mathematical equation) that per-
mits estimates of probable tangible or
intangible values 0}) recreation use for a
given facility, site, or piece of equipment.

® To apply the model to empirical data for
the purpose of comparing actual and pre-
dicted values for one or more types of
recreation activities.

e To illustrate the application of the prob-
abilistic analysis in the development of
statistical use estimates for outdoor rec-
reation (Wennergren and Nielsen 1968 ).

The central task lies in the exploration
and methodological investigation of several
ways to forecast recreation values. These
aﬁproaches may range from evaluation of
the past; to the study of human trends and
needs in the present; to the projection, fore-
casting, and imaginative construction of
several future individual and social patterns
of recreation consumption.

There is no good answer to the question
of how far recreation values should be pro-
jected into the future. It depends. The
magnitude of any future projection is most
often influenced by the reliability of the
data, how far it extends intc *he past, the
associated variation in the data, and the
expected time interval between the begin-
ning and the end of any research study. It
makes little sense, for example, to do a 5-

ear recreation-demand forecast with data
if the research study itself takes 3 years to
complete. :

Lenz (1968) offered a word of caution
to those who attempt to forecast the future
when he paraphrased Dante’s waming in
the Divine Comedy: “All forecasters must
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circle endlessly about the bottomless pit in  will flow down the cleft of their buttocks,
Hell, with their heads turned backway on because they tried to look too far ahead.”
their shoulders, so that their copious tears So we must be careful!
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DESIGN & LAYOUT
OF RECREATION FACILITIES

by HOWARD R. ORR, Regional Landscape Architect, Diwvision
of Recreation and Watershed, Southern Region, USDA Forest

Service, Atlanta, Ga.

ABSTRACT. Design and layout of recreation facilities is a problem-
solving process that must be divorced from the emotionalism that
has shrouded outdoor recreation and must deal deliberately with
the growing information concerning people and natural resources.

ESIGN AND LAYOUT of recrea-

tion facilities is the last major step in

a long chain of events leading to
public enjoyment of basic resources. It is
in this stage where environments are modi-
fied or created after many hours of research
and planning aimed at solving the myster-
ies of man and his needs and the site and
its capabilities.

Design, like any other roblem-solving
rro-cess, requires that you know the prob-
em before you can hope to solve it. The
more you know the better your solution is
apt to be.

The results of poor solution range from
no use of the sité to failure of the site. No
use usually indicates lack of know!edlgf
about the market—people. Site failure is the
result of lack of knowledge about the site.
Of course there-is always the possibility
that the designer does not know what to
do with the information he does. have.

Though it is very rare that no use will
result, this is not because we have known
much about people. More likely it is -the

Total social cost + safe interest
over the amortization period

Total social value of one visitor day

Visitor day-use necessary to justify

Total possible visitor days in amortization period

result of overdemand, and that people will
use very poor facilities when there is rela-
tively little choice.

Site failure has caused some rather
strange reactions: a turning to cure-all
plant materials that are both beautiful to
behold and will withstand the trampling of
thousands of visitors, and frantic poring
over fertilizer lists to find something to
strengthen vegetative growth.

What causes site failure? Too many
people. Too much use.

ow many people should a site be able
to stand?

If you own or operate a campground or
recreational development of some kind, ycu
know very well how many people must
stay how many days for you to break even.

hat about public agencies? The public
should be able to expect—no it’s even
stronger than that: they have a right to
cow—that our investment of their money
realizes values for them that are at least
equal to cost plus the going safe rate of
return. In other words: we should make
some calculations also.

Number of visitor-day use necessary to
justify the development. ..

— Percent of theoretical capacity use needed to
justify the development.
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You will find that it takes 50 to 60 per-
cent of capacity use totjustify the cost on
a 50-unit campground. If your campground
is receiving less use than this, and the site
is deteriorating, you are really in trouble.
And obviously constructing more of the
same to “relieve the pressure” is not the
answer.

IMPACT OF USE

The disease producing the symptoms is
not just too much use or too few develop-
ments. The site is receiving more impact
per visit than it can stand.

A site has a built-in capacity to with-
stand impacts. You can exceed this limit by
applying the full impact of a few visits or
the reduced impact of many visits. Differ-
ent designs produce different impacts.

We can squander the carrying capacity
of the site or we can use it wisely. Most of
the impact problems we all have are due to
poor “utilization of the recreation resource.

We have not thought of recreation as a
product. Because it involves the psychologi-
cal well-being of man and is closely tied to
freedom of choice and esthetics, we hesi-
tate to put dollar signs on it. We have
feared and rejected with righteous indigna-
tion the obviously evil intentions of anyone
speaking of economic justification.

This particular stand has done much to
retard progress.

The fact is, outdoor recreation is a prod-
uct, a commodity that our society finds
essential, one t‘hat vast numbers of people
pay for, one so!important that it is govern-
ment-subsidized. It is my belief that sig-
nificant progress depends on recognizing
this and beginning to mamage production
of recreation as scientifically and as eco-
nomically as other natural-resource-based
commodities. ‘

At least partially because of this “esthetic
detachment” from reality, it was thought
until recently that facility placement in
recreation development was not important
as a variable in site deterioration. In actu-
ality it turned out to be second in impor-
tance among 38 variables tested in a Forest

Service administrative study. Measuring
the design potential for creating pedestrian
impact was an important problem. A sys-
tem developed for determining this is
known as PPI or Potential Pedestrian
Impact.

It was built on the following analysis.
Recreation falls under the broad category
of an activity of choice and is less subject
to control than one of necessity, such as
living and work activities; but within the
broad category of the activity, recreation,
there are subcategories or subsets of activi-
ties—knowns, predictables, and unknowns.

Knowns are activities or movements of
necessity, those that we know must take
place for people to use the site or develop-
ment. They must be solved for in the de-
sign and require definite recognizable
design statements. Predictables are activities
of choice involving predictable patterns of
movement. They are solved for in the de-
sign by both definite design statements and
the application of design psychology. Un-
knowns are activities or movements subject
to random selection and the whims of the
users. They involve design Fsychology and
overdesign (built-in safety factors).

&

oo

Figure 1.—Patterns of movement. A1 and A2
show actual pedestrian travel from a camp-
ing unit to known points of use. B1 and B2

show the travel as straight lines.
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Since activities of necessity or knowns
are usually repeated in the same pattern of
movement, thus creating repeated impact,
they are of vital concern when considering
impacts on the ecological balance being
disturbed by site design, construction, and
use. It is also the portion of site impact
resulting from use that is most controllable
through design and is thus an indication of
the “quality” of the design.

For example, how a pedestrian might
actually travel from his camping unit to

oints of known circulation is shown in

gure 1, Al and A2. The problem here is
that if 12 different people made diagrams
on a particular site, you would get 12 sep-
arate answers, all different.

The use of straight lines between these
same known points of circulation is shown
in figure 1, Bl and B2. Though people do
not actually travel in straight lines, a
straight line between two points will be
drawn the same, no matter who does it.
The relative difference in potential impact
between Al and A2 is the same as that
between B1 and B2.

In actual practice, the lines are drawn
on an accurate scale drawing of the design,
such as the 50 scale %cncral plan (fig. 2).
The portions of the

ines that do not fall

Figure 2.—Detail of PPl diagramming in fam-
ily camping units. )

on facilities or reinforced points of the site
such as tent pads, parking spurs, roads, and
surfaced paths are measured to scale,
totaled, multiplied by 3, and divided by the
total area within 50 feet of all units.

This method measures potential only, but
actual pedestrian impact will vary in pro-
portion with the measured potential.

Measuring this potential impact was only
part of the problem. How this fits in with
other variables in determining site carrying
capacity was still unknown.

What hap{ens when a recreation site
deteriorates? Like a 10-ton bridge, when its
load exceeds the limit, it falls down. The
site falls down physically when it loses its
vegetative cover and invites erosion. It also
falls down esthetically when it loses its
vegetative cover. Bare ground and erosion
are not visually pleasing.

It was concluded that we could measure
the loss of vegetative cover, and therefore
measure the amount of site deterioration by
measuring the amount of ground cover on
the site. We call this the ground-cover
index and define it as:

The percent of that portion of the site,
which is not surfaced or reinforced, and
which is covered by ground-level veg-'
etation, litter, moss, or rock.

This definition does not mean that site
carrying capacity is reached when: (1) use
reaches a certain amount; (2) certain soil
characteristics are present; (3) slope is so
much; and (4) site design is such and such.

This allowed all these factors to be
tossed into a pot and stirred together so the
answer that eventually surfaces and is
skimmed off the top reflects the interaction
of all these factors at each individual site.

The objective of the study was to meas-
ure the ecological factors, use, and design
factors at cacﬁ site and to see which com-
bination of these factors resulted in the
best correlation with ground-cover index.

DEVELOPMENT .

All together, 38 factors or variables were
measured. A multiple regression was run,
using ground-cover index as the dependent
variable and the remaining 37 variables as
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the independent variables. The multiple
regression indicated that:

1. Six independent variables made a highly
significant contribution to the correla-
tion with ground-cover index.

2. Six variables explained 85 percent of the
variation in the correlation.

3. The addition of more variables to the
correlation did not make a significant
contribution to the correlation.

The six independent variables, in order of
their importance, were:

1. Subsurface depth (thickness of B hori-
zon, in inches).

2. PPI (the percent of the total area of the
site that i1s not surfaced or reinforced
and covered by anticipated pedestrian
circulation).

3. Percent surface rock.

4. Substratum silt (percent silt in C hori-
zon).

5. Percent slope.

6. Depth to water table, in inches.

The multiple regression also resulted in
an equation using the six independent vari-
ables for estimating ground-cover index.

Ground-Cover Index = 81.28 +
(— 0.71A) + 021B + (— 11.73C) +
(— 0.24D) + 0.82E — 0.19F

Where:

A = PPl

B = Depth of subsurface, in inches
C = Percent surface rock

D = Percent silt in substratum

E = Percent slope

F = Depth to water table, in inches

This equation has a standard error of esti-
mate of 4.7, which means that the calcu-
lated ground-cover index will be witnin
+ 4.7 of the actual ground-cover index 68
percent of the time.

In other words, by plugging the values
for the five soils and slope variables and the
PPI (or site design variable) into the equa-
tion, the amount of site deterioration can
be predicted. This can be done for existinf
sites, or it can be used to predict what w:ll
happen on new sites planned for develop-
ment or on sites being redesigned and re-

constructed.

Obviously the dependent variable is im-

rtant. How was a 75 ground-cover index
selected? The key is the question, “What
is unacceptable site deterioration?” Another
way of stating it may be, “At what point
does the balance between sité conditions
and use get out of control or beyond
repair?”’

After studying many sites and conferring
with soils people, range people, timber
people, everyon. available, it was deter-
mined that the critical point is the set of
conditions that allows significant soil move-
ment. Very simply: if the ground is less
than 75 percent covered with dead or living
vegetative material, whether due to lack of
moisture, compaction, or slope, you will
have significant soil movement under use.

If you are starting with only 75 percent
ground cover, you know that that particu-
lar set of conditions will not stand any
additional impact.

So far, with only an administrative study
as a foundation, we have a fairly crude tool.
Even in its crude stage, its use is extremely

important in design, and the future—with

thorough research—may hold the key to
enlightened recreation-resource manage-
ment. We are using this tool now in the
review of site selection, in the planning
stage, and in design review in the site-
design stages.

We required detailed soil surveys and
reports on all development sites. We deter-
mine the PPI that these soils will support
and then check for PPI on all design studies
under . consideration. Designs having ex-
cessive PPI ratings are not approved.

LOOKING AHEAD

What of the future? We know that
these results were produced with limited
study and should be used intelligently.

We know that we can increase carrying
capacity by manipulating the key variables
and even some variables that at this time
are not indicated as being key. Crown
closure of the overstory is one factor.
Thinning to a point produces more ground-
cover growth. We need to know how
much this chanfes carrying capacity and
at what point loss of litter from falling




leaves overtakes gain in growing ground
cover.

All the variables can be discussed simi-
larly. We need to know how much ma-
nipulation of variables is economically
feasible.

Another factor of extreme importance
for more detailed investigation is use. Any
recreation use, no matter how slight, starts
the ecological situation into a process of
adjustment. We nced to know how much
use produces adjustment that is critical to
the recreation product: how rapidly it will
adjust under what conditions. It would, for
instance, make a great deal of difference
whether $10/unit/year in the manipulation
of variables would hold adjustment to an
acceptable stage, or $100/unit.

We may choose to accept $10/year but
could not normally accept $100/year.

Since design was the number 2 variable
in correlation importance and can be
affected most easily, look to it first. Deter-

bt

mine what PPI rating your design has and
what PPI's your soils can stand. Find out
how much you must reduce PPI in order
to maintain the development.

If a minor adjustment is involved, you
can probably handle it by minor design
changes such as modification of trail sys-
tem. Major adjustments may require re-
design and a totally new development. It
may be the cheapest thing you can do in
the long run.

Let me repeat, design is the number 2
variable in site deterioration. As such, its
relative success will have much effect on
how well a development provides for the
desired uses within the capabilit of the
site to withstand them. It must then be as
accurate a solution to the development
problem as possible. It will not happen by
accident. Design and layout of facilities
must be a problem-solving process—and one
that requires highly analytical and creative
capabilities.
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THE ECONOMIC IMPACT
OF RECREATION DEVELOPMENT:
A SYNOPSIS

by WENDELL G. BEARDSLEY, Economist, Intermountain Forest
and Range Experiment Station, Forest Service, U. S. Department of

Agriculture, Ogden, Utah.

ABSTRACT. Economic impacts per dollar of tourist expenditure
have generally been found to be low compared to other economic
sectors in local less-developed areas where recreation development
is often proposed as a stmulus for economic growth. Tourism,
however, can be economically important where potential or existing

recreation attractions can encourage tourist spendin

in amounts

large enough to offset these lower per-dollar impacts. In addition to
definitions useful in interpreting the results of impact studies,
findings from several investigations of local effects of recreation

spending are discussed.

SPECULATION continues to best de-
scribe the process known as “estimating
the economic impact” of recreation-
area development. Local chambers of com-
merce and certain government public
works agencies are noted for their optimis-
tic views though some economists have
been more cautious about the economic
benefits of recreation development.

What is meant by “economic impact”?
How large is the impact associated with
recreation-area development and use? And
where will such impacts be felt in the
economy?

The answers are not all clear. However,
we have the results of a few studies, com-
pleted in recent years, which provide clues
to some of our questions. I will briefly out-
line the results of some of these studies and
the factors that are relevant to the general
problem of measuring economic impacts
stemming from recreation.

Generally, such impacts have been found
to be relatively small compared to impacts

<.
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from other economic sectors. Their magni-
tude and some of the reasons given to ex-
?lain their smallness are developed in the
ollowing pages. The scope of this paper is
limited to exclude the literature dealing
with the more general questions of local
economic growth and the impact of public
investments.

DEFINING IMPACT

To provide a base for further discussion,
a few underlying concepts deserve mention.
First, economic impact can be defined in at
least two different ways, and it should be
made clear which we are referring to.
Often “impact” is used to mean “total
spending,” or “total business activi(tiy”
created by the spending of new (outside)
dollars in a particular area. Alternatively,
it can refer to personal income that accrues
to the area’s residents in the form of wages,
profits, rents, etc., because of the new
spending. Obviously personal income is

NI
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only a portion of total business activity
generated when new money is attracted to
a particular local area,

Local communities, counties, states, and
even whole regions of the Nation view
recreation development as inducing eco-
nomic growth of their area when visitors
from outside bring new money into the
area to purchase a recreation commodity.
Critical elements in this concept are: (1)
the recreation commodity must be ex-
ported from the relevant area to bring in
new money, which can then recycle
through the area’s economy, producing em-
ployment, income, etc.; and (2) the rele-
vant area must be clearly delineated—the
persKective from which economic benefits
are being viewed is of crucial importance.

For instance, recreation spending in
Colorado by Nebraska tourists may result
in net economic gains to the “Western” or
“Mountain” region, to Colorado, to one or
more Colorado counties, and to a number
of Colorado communities. But it is a net
economic loss to the “Plains” region, to
Nebraska, and to certain Nebraska com-
munities, or to some other area where the
money would have been spent had Nebras-
kans not taken a Colorado vacation. The
implication is that one should use extreme
caution when interpreting the national
benefits of a new park or recreation devel-
opment (Beardsley 1970). What applies at
the local level may not apply if one assumes
a national perspective.

BENEFITS

The logic of this argument applies as well
to local economic benefits stemming from
investment in construction of recreation
facilities and the employment and income
it may create. Real benefits may accrue to
a local area or a region from public invest-
ment in a dam and recreation reservoir, for
instance.

But against these benefits, assuming a
national point of view, we mith: inquire
what benefits are foregone in all other po-
tential uses of the fu:i. The capital, labor,
and resources expended in creating the
reservoir might ﬁve found alternative
(and, possibly, more productive) employ-
ment in recreation developments of other

kinds or in other places or in provision of
totally different public goods and services.
Therefore real benefits of the reservoir to
the Nation may be substantially less than
those as viewedy by the local area. From the
larger point of view, the most important
effect of the investment may be a redistri-
bution of income favoring the local area in
question—but possibly at the expense of
other areas. Whether such redistribution
is desirable or not is a socio-political ques-
tion, beyond the scope of economic
analysis.

This introduces some closely allied con-
siderations—visitors’ origins, spending habits,
and length of stay at the study area. For
example, certain kinds of recreation devel-
opments attract visitors from nearby metro-
politan areas who visit the area on single-
day trips and purchase in their home com-
munity nearly all of the equipment, food,
etc. required for use of the area. Economic
impacts in the local area (assuminf it
excludes the metropolitan areas) will be
very slight compared to other kinds of
recreation developments that might attract
visitors who stay several days and make
relatively high expenditures at or near the
area in question. :

WHERE THE MONEY GOES

Finally, it should be obvious that total
expenditures by recreationists are not all
net personal income to residents of the area
or region. Some of the money reccived by
local businesses leaves the area immediately
as payment for imported goods and services
(commonly referred to as ‘“leakages”);
some is respent within the area for local

oods and services; and some accrues as
income in the form of wages, profits, rents,
and interest. A similar second round of
spending for imports, local spending, and
creation of local-area income is started
from those original dollars respent in the
local area.

This circular tpattem of expenditures is,
of course, the familiar multiplier process,
begun by an original expenditure of new
money in the local area, continued until all
of it has leaked away. And, in general, the

reater the proportion of g and serv-
ices for local consumption that 2re pro-
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duced locally, as opposed to those that
must be imported from outside the area
(the more often basic dollars turn over
before they leak away), the greater the
multiplier effect is in increasing local
income.

One counter-effect on leakage stemming
from recreation development in the local
area may be that residents reduce recrea-
tional visits to other areas in favor of visits
to the development in their area. In effect,
less recreation may be imported by area
residents because it is being produced
locally.

A rather peculiar aspect of economic im-
pacts from recreation-related spending is
their highl{ seasonal nature. Often, sus-
tained local economic growth is hindered
because nearly all spending is concentrated
into a 2- or 3-month season; capital invest-
ments remain idle much of the year, and
the seasonal labor force may leave the area,
taking with it much of its wage and salary
income for spending elsewhere. However,
because of this seasonal pattern of out-
migration of much of the labor force,
school facilities, public utilities, and many
costly public services are not required at
the per-capita levels necessary for year-
round residents.

What industries or sectors of the economy
share the primary impact of recreation-
related spending, and what is the magnitude
of secondary impacts resulting from the
respending process? Some insight can be
obtained from studies of recreation expendi-
ture effects on local communities.

Many of these studies have utilized input-
output analysis to study the inverrelations
of the various “sectors” (businesses, gov-
ernments, and households) of an area.
Input-output analrses provide a means of
estimating the dollar turnover resulting in
all other sectors of the economy from addi-
tional expenditures in one or more particu-
lar sectors. However, in ut-output analysis
is expensive in terms of the cost of data
collection; if only a few broad sectors are
used, collection and analysis of income and
expenditure data will be less expensive than
if many narrowly defined sectors are used.
But if the “sectors” are not defined nar-
rowly enough, the analysis may not be

sensitive enough to accurately reflect the
impact of a small additional expenditure in
one sector.

Because of the rural and generally less-
developed character of many local areas
where recreation developments have been
made or proposed, the impact on local
business and associated creation of income
from recreationists’ spending has been rela-
tively small, compared to other kinds of
?ending. As noted above, this is generally
ue to the high proportions of goods, serv-
ices, capital, etc. that are imported to these
areas. And again, an important source of
leakage of money from the local area re-
sults when seasonal kelps’ summer earnings
are saved and later spent outside the area.

SOME STUDIES
An excellent example is provided in a
study of Teton County, Wyoming

(Rajender et al. 1967). There the total
business activity stimulated by a dollar of
expenditure in grocery and food stores
(one of the main components of tourist
spending, characterized by a high rate of
leakage), was $1.12, including the original
dollar, while for agricultural sales the figure
was $1.70 (table I). Personal income gen-
erated by a dollar in overall sales to tourists
was $0.56 and in agriculture was $0.68.

Several industries were affected directly
b{ tourist spending. These included eating
places, auto services, food and retail stores,
guest ranches, and lodging places. In these
industries, indirect or secondary spending
generated in the “multiplier process” was
only 34 percent of total spending by tour-
ists; the turnover of dollars from these in-
dustries in the local economy was ve
poor. However, in Teton County, the dis-
advantage of relative smallness of multi-
plier efgects of tourists’ sgending is easily
overcome by the large absolute levels of
tourist expenditures. Fully two-thirds’ of
all basic spending in the county was from
tourists’ expenditures, and this accounted
for 59 percent of the $12.8 million in per-
sonal income received by local residents in
1964.

Because of the uniqueness of the county’s
recreational resources and the relative lack
of opportunities for economic growth in
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Table 1.—Local impacts from sales in various economic sectors

Total business activity

Personal income generated

generated per dollar per dollar
of sales of sales
Area
Grocery Grocery Timber
Touristt Agriculure and food Tourist! Agriculture and food  production

Teton

County,

Wyoming . $1.46 $1.70 $1.12 $0.56 $0.68 $0.20 —
S. W.

Wyoming 2.07 2.32 1.84 31 82 42 —_
Irasca

County,

Minn. 2.232 2.04 1.18 452 61 A3 $1.01
Reserve,

New

Mexico — 1.66 1.13 — — — —_

1Average for all sales to tourists except as noted.
2Sales by resorts only.

other sectors, improvement of the economy
may depend in large measure on further
recreation development. For instance, it
would be very interesting to know the
economic effect on the county of the de-
velopment, over the past several years, of a
major ski resort near Jackson. The extreme
seasonal fluctuation of employment and
income may have been reduced, leading to
greater integration of the economy.

Similar multipliers for total business ac-
tivity were found in the Reserve New
Mexico area (Gray and Carruthers 1966).
A dollar expended for food and groceries
stimulated a total of only $1.13 in business
activity in the local area—again including
the first dollar. The corresponding figure
for agriculture was $1.66.

The impact of spending by visitors to
Flaming Gorge Reservoir on the economy
of four soul;%\w&stem Wyoming counties
was likewise not large (Kite and Schutz
1967). There, althou;%\ a dullar of spending
for food and groceries generated $1.84 in
total business activity in the area, a dollar
spent for agricultural products generated
$2.32. Personal income generated by a dol-
lar.in sales to tourists was $0.31 and in
agriculture was $0.82. The three sectors of
the economy most affected by recreation-
st expenditures were gasoline service
stations, other retail businesses, and food
and beverage establishments.

Total business activity generated in Irasca
County, Minnesota, by a dollar in sales of
groceries was $1.18 (Hughes 1970). A
dollar in sales of agricultural products
created $2.04 in total spending. A dollar of
spending in the resort sector created $2.23
in total business activity, but resulted in
only $0.45 in personal income compared to
$0.61 for agriculture and $1.01 in timber
Eroduction, an activity using relatively

igh amounts of labor and low amounts of
the products of other regions.

A similar figure, $0.49, was found for
personal income generated per dollar of
tourist spending in the Canyonlands Na-
tional Park area of southeastern Utah
(Edminster and Harline 1962).

Even the establishment of Cape Cod
National Seashore in 1961 was found in
1968 to have made lirtle difference to jobs,
population, and taxation. “The impact of
the Seashore on major components of the
economy has been small,” except for land
values, which have risen more steeply than

- could have been cxpccted in the absence

of the Seashore (Herr 1969). Nearby ?ri-
vate land values were found to have risen
at 10.7 percent per year from 1960 to 1968,
nearly triple that expected, based upon
values on the rest of the Cape.

Similar largcr-than-cxpccted increases in
private land values were reported around
three reservoirs in Colorado (Milliken and




Mew 1969). Nearby private lands gained a  other kinds of expenditures as illustrated
net value increase of $5.16 million between by the Teton County study.

1946 and 1968, compared to that expected The résults of studies such as these have

without the reservoirs. important implications for recreation plan-

ning and local economic-development or-

anizations. Development of the kinds of

IMPLICATIONS gecreation attractiogs that will encourage

Except for increases in land values near visits year-round, longer visits, and higher
recreational developments, most evidence levels of spending by tourists will increase
indicates relatively small effects on rural the flow of basic expenditures and will
local economies (}"om spending by recrea- result in economic improvement for such
tionists. This is reflected in relatively low  areas as these. ,
levels of secondary business activity and Recent trends toward integrated year-
small income multipliers that result from round resort communities offering a wide
the existing less-developed structure of range of activities, accommodations, and
these economies (Hughes 1970). Unless attractions illustrate this concept. Jackson,
secondary supporting businesses already Wyo., has added a major ski resort and
exist or can be establiSth, dollars from side attractions such as several art ga"eries,
sales to recreationists leave the area rela- tending to make it a year-long vacation
tively quickly us payment for imrom of spot as opposed to its past role in merely
the products being sold; and local econo-  catering to summer visitors to Grand
mies receive little benefit. Teton National Park. Ketchum-Sun Valley,
Idaho, on the other hand, has broadened
its past image of a winter ski-resort com-
munity and has added a golf course and
many summer homes in addition to more
services for summer vacationers.

However, it should be recognized that
recreation development may be the best
possible means of stimulating the economy
of certain local areas. If opportunities for
industrial or agricultural development are
lacking or limited, a recreation develop- All of these trends should attract more
ment attracting large amounts of tourist spending the year round. The positive
expenditures may easily overcome the dis- effects on the economies of these areas
advantage of the relative smaliness of the will be of considerable interest and may
associated multiplier effects, compared to serve as a guide for development elsewhere.
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PRIVATE RECREATION
ENTERPRISE ECONOMICS

by MALCOLM 1. BEVINS, Associate Resource Economist, Agri-
cultural Experiment Station, University of V ermont, Burlington, vt

ABSTRACT. Cash returns to recreation enterprise labor and man-
agement arc low. Low returns are associated with poor location,
small size, and short season. Land-value appreciation may offset low
returns for some operators and explain why they stay in business.
Profit maximization is not always the prime entrepreneurial goal:
personal and honeconomic considerations or long-run capital gain
may have an overriding effect. This situation could change if low
returns were coupled with high property taxation over a prolonged
riod. Recreation researchers could add to existing knowledge by
classifying all firms according to entreprencurial goals.

UBLIC LAW 88-29, passed by the

U.S. Congress in 1963, called for a

coordinated effort among all levels of
government and private interests to assure
adequate outdoor recreation resousces for
present and future generations. This law
stimulated numerous studies of the eco-
nomics of the private recreation firm. As a
rule, these studies indicaved relatively
limited opportunity for financial success in
the outdoor recreation business.

This report reviews a number of these
studies and analyzes those factors associ-
ated with poor returns. Some of the goals
of recreation entreprencurs are revicwed,
and the appropriateness of current finan-
cial-analysis techniques is evaluated.

PROFITABILITY
OF THE RECREATION FRM

Most economists agree on procedures for
determining annual returns to labor and
management. In simple terms, the com-
monl{ accepted procedure is to deduct
actual cash ex from gross income,
and subtract from this amount an allow-

ance for depreciation and return on capital
investment. The residual is the return to
labor and management. Further deduction
of an allowance for un{)aid family labor
yields a residual that is called “return to the
operator for his labor and management.”

In general, returns to labor and manage-
ment have been extremely low for firms
engaged in providing outdoor recreation.
Addressing a recreation worksho? in Penn-
sylvania, %ohnson (1966) said, “Probabl
three out of five recreation enterprises Wi
fail financially, or go out of business for
some other reason, within § years after
they start. And, probably not more than
half of the remainder will ever be really
financially successful.”

In a study of rural recreation enterprises
in New England, Moore (1964) found that
low returns to labor and management char-
acterized a wide varicty of recreational
firms. His report was based on detailed
case studies of 30 operations. The specific
findings shed important light on enterprise
profitability.

In a study of the private campground
industry in Vermont, | found that 47 per-
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cent of the c‘amp%found operators were
operating at a loss. To make matters worse,
they had no return on their equity (Bevins
1967). In another study of campground
businesses in New York, Loomis and
Wilkins (1970) concluded, “Incomes de-
rived from the campground operations
studied were extremely modest.” Actually,
net cash income less depreciation averaged
only $83 for the season (before any allow-
ance was made for interest on investment).
The authors suggested that many camp-
ground operators need to look for non-
monetary returns to derive satisfaction
from such operations.

Several factors are associated with in-
come level in the outdoor recreation field.
Among the more important are location of
enterprise, scale o operation, business
volume, length of season, and price level.

LOCATION OF ENTERPRISE

Johnson (1962) emphasized the impor-
tance of a good location: “Awesome sce-
nex(‘iy. salubrious climate, spectacular fishing,
and other natural resources are economi-
cally sterile without the well-beaten path
along which the necessary services can
afford to cluster.”

Location is critical when one is estimat-
ing demand for outdoor recreation. Any
good text in business management stresses
the importance of studying the business
site in great detail before making a final
selection. But many recreation entrepre-
neurs never take critical step. They
commonly start with a specific location and
then attempt to select a recreation enter-

rise to fit it. In some cases, the property
ﬁas been in the family for years. gn other
cases, it is purchased for persomal pleasure
rather than business potential. Quite possi-
bly the owner has fond memories of the
area as a boy and desires to “retumn home™
to relive these memories. This is' fine for
personal satisfaction but makes poor busi-
ness sense.

SCALE OF OPERATYIONS
AND BUSINESS VOLUME

Johnson (1966) concluded that two ma-
jor causes for low returns from recreational
ventures were small size of enterprise and

too few customers. Citing a report pre-
pared for the Appalachian Regional Com-
mission by Robert R. Nathan Associates,
Johnson (1968) noted that fewer than 6
percent of all recreation enterprises employ
five or more persons on a year-round basis.
Even during the peak of the season, fewer
than 16 percent have five or more em-
ployees.

According to Loomis and Wilkins
(1970), “lt 1s difficult to operate businesses
profitably without sufficient volume over
which to spread fixed costs.” A camp-
ground swimming pool with the necessary
filtration and cleaning equipment may cost
$6,000. The cost for provicﬁng this type of
recreation service is excessive for the o
erator who is small or fails to reach fair{;
high occupancy rates. Loomis and Wilkins
correlated campground size with net cash
income less depreciation. They found that,
for the campgrounds studied, those with
fewer than 100 sites averaged a minus
$1,043; those with 100 to 199 sites, a minus
$451; and those with 200 or more sites, a

* plus $1,818.

On the basis of occupancy, the New
York study indicated that those firms with
less than 40 percent occupancy had a net
return of minus $2,273; those with 40 to
60 percent occupancy had a positive return
of $758; and those with occupancy exceed-
ing 60 percent had a positive return averag-
ing $4,289.

LENGTH OF SEASON

The Burcau of Outdoor Recreation
(1966) surveyed more than 2,000 financial
institutions in a nationwide attitude study
of lending practices. Bankers and lenders
were asked if outdoor recreation enterprises
were more risky than other business ven-
tures and, if so, why. Nearly two-thirds of
the respondents answered yes, and cited
the limited length of season.

The major recreation market is the
family unit. The family travels when chil-
dren are on vacation from school, so most
family recrex ‘on trips are limited to the
summer months. One might legitimately
question how a business firm can succeed
when full-scale operations are restricted to
10 weeks of the year.
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RECREATIONAL SERVICE PRICING

Loomis and Wilkins (1970) indicated
that fees currently charged in New York
campgrounds may be inadequate in terms
of generating realistic levels of income. The
entrepreneur who establishes price levels
on the basis of operational cost is a rare
person indeed. Observation indicates that

ricing is more typically based on prevail-
ing rates in the area than on operating costs.

Recreation is a service that the customer
expects to receive at a minimal price. This
attitude has been conditioned over the
years where public facilities have been
made available at less than full-cost pricing.
At a recent congressional hearing to restore
the Golden Eagle program (U.S. Congress
1970), testimony revealed that 73 percent
of the resrondents in a general population
survey felt entrance fees at public areas
should cover half or less of the total opera-
tional cost. Only 8 percent of the respond-
ents felt that all costs should be borne by
the recreationist.

Recreational services available at a sub-
sidized rate impose serious restrictions on
the private sector to price according to
actual cost of operation. Recreation is a
service for which the consumer will do
comparison shopping if significant price
differentials are apparent.

With low returns so prevalent in the out-
door recreation industry, we must question
how the industry stays alive. The answer
lies in an analysis of entrepreneurial goals.

ENTREPRENEURIAL FINANCIAL GOALS

Johnson (1968) classified recreation en-
terprises into three groups: the windfall or
social operation, the supplemental opera-
tion, and the major enterprise.

He describes the windfall or social op-
eration as a business in which the operator
does not necessarily want to maximize cash
returns from recreation. He will operate
his facilities if returns cover cash costs
because he believes in conservation, because
members of the family want to paruke in
recreation, or because this is one way for
a gregarious, retired person to keep active
and have people around.
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Johnson describes the supplemental en-
terprise as a business that provides work for
unemployed or underemployed family
labor. Cash returns usually are more im-
portant than in the first instance, but non-
cash benefits still can be of major impor-
tance. Where recreation is a major enter-
prise, all cash costs and most fixed costs
associated with the operation must be
covered.

Few data are available to indicate the
relative importance of each of these classes
of recreation business. However, it is ap-
parent, after reviewing studies of enter-
rise net returns, that many firms may not
ook upon profit maximization as the pri-
mary enterprise goal. This creates a real
problem for the operator who is vitall_l{
concerned with maximum net returns. He
cannot use economic logic to predict the
action of his competitors—a far different
situation than exists in other commercial
areas.

Uvacek and Schmedemann (1968) noted
a similar situation in an analysis of Texas
cattle operations. They divide cattlemen
into three categories — traditional, transi-
tional, and contemporary.

The traditional cattleman receives most
of his income from livestock production.
His actions are based llxs)on rational farm
management thinking. He buys and sells
according to market conditions. His pri-
mary goal is profit maximization.

The transitional cattleman is primarily a
“land stocker.” His primary goa? is to hold
land. Grazing is really a side consideration.
Profits may not be: large; but to this person
a cattle operaticn provides an enjoyable
use of free time and makes some contribu-
tion to total family income.

The third type, the contemporary cattle-
man, owns a ranch for many reasons—rec-
reation, prestige, health, a basic desire for
land ownership, land value appreciation, or
tax benefits.

The Texas study concluded that most
transitional cattlemen and practically all
contemporary cattlemen fail to increase or
decrease business operations in response to
price changes. Paradoxically, these cattle-
men have an important effect on catde
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prices, yet their buy-and-sell decisions are
not greatly affected by price. The tradi-
tional cattleman who attempts to analyze
local market conditions and follow rational
economic thinking in predicting market
changes is frustrated when faced with such
competition.

In analyzing these three types of cattle-
men, Uvacek and Schmedemann main-
tained that under these circumstances it is
unreasonable to assess all land costs against
the cattle operation. Some value must be
placed on the indirect benefits associated
with the operation. Only bK some revision
of management-analysis techniques can we
realistically project future growth of these
types of operations.

Traditional labor income analysis rarely
considers changing land values. Increases
in land values are apparent only through a
year-by-year com arative balance sheet,
and then only if land values are adjusted
annually.

In the Northeast, values of land with
high recreational attributes are increasing
phenomenally. Sinclair (1969) reports more
than a ﬁvez)'ld increase in the weighted
average price per acre of unimprove land
sold in 31 typical Vermont towns between
1958 and 1968. Such an appreciation in
land value can offset many years of low
labor returns whether it be from farming,
recreation, or other activity.

A smaller, though signiﬁcant. increase in
land vaiues was noted in the Bureau of
Outdoor Recreation report, Recreation
Land Price Escalation (1967). This report
showed that land values are rising from §
to 10 percent per year throughout the
Nation.

RESEARCH IMPLICATIONS

If entreprencurial goals are distinctly dif-
ferent, then the researcher who groups all
firms together in an analysis oF business
glpcmtions is presenting a confused picture.

his problem goes back to the initial collec-
tion of research data. At that time, he must
ask the right questions so that each firm
can be properly classified according to the
operator’s truc goals. Firms must be so
classified in any descriptive amlysis of
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business operations if these analyses are to
be meaningful. Following this procedure
makes possible more realistic projections of
recreational industry growth.

Negative returns to labor and manage-
ment might be expected for the social en-
trepreneur (described by Johnson), or the
contemporary entrepreneur (described by
Uvacek and Schmedemann). A prolonged
period of low returns might be possible
where recreation is only a supplementary
enterprise. Separation of these groups, in
any analysis, permits a more direct focus on
enterprises where recreation is the primary
business activity or where profit maximiza-
tion is the desired goal.

Extension workers and others who advise
the recreation firm would benefit immeas-
urably from such a business analysis. Lend-
ers would get a more realistic appraisal,
and loan applications might be more fav-
orably received. Lenders freely admit ig-
norance of the economics of the outdoor
recreation enterprise (Bureau of Outdoor
Recreation 1967). And this ignorance is
magnified when researchers group firms
with unlike goals together for analytical
purposes.

And if we are to gain insight into the
likely tenure of recreation business opera-
tions, we must look beyond returns to
labor and management. We must build
into our analytical framework considera-
tion for increasing land values. This may
have as much or more bearing on tenure
than actual business profits.

IMPLICATIONS
FOR EXTENSION WORK

The recreation firm adviser should first
determine the true nal and business
goals of the landowner before making spe-
cific recommendations. Johnson (1956) said,
“If profits are not the major concem, we
have no business trying to justify their
success or flay their failure by use of eco-
nomic measures.”

Perhaps this means that we, as educators,
should establish some values to reflect these
noneconomic considerations and incorpo-
rate these values into formulas used to
judge business decisions. Time-tested de-
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cision-making procedures should not be
dropped. Every business operator, regard-
less of his motivation, should at least be
aware of how his operation deviates from
the optimum situation dictated by rigid
economic analysis. Ideas that might be dis-
carded for the entrepreneur whose primary
goal is groﬁt maximization might not be
discarded for the entrepreneur with other
goals.

Consider, for example, the retired
plumber who fondly remembers bobsled-
ding as a boy and wishes to establish a
commercial bobsled run on his property.
His prime motivation is personal recreation.
Perhaps he should not be discouraged from
such an operation even though market
analysis indicates that the odds for success
are f;w. He must mentally equate his total

rsonal gains and financial losses in arriv-
ing at a final decision.

All business operators should be made
aware of the break-even concept and its
application. Campground operators m(ith
use this tool to project cost-revenue data
and to determine the occupancy level at
which revenue from campsites will cover
specific expenses. From such an analysis,

roper decisions might be made concern-
ing an economically sound rate structure.
If an operator chooses to deviate from such
a rate structure, he does so in full recogni-
tion of the economic consequences.

Capital budgeting should become com-
mon practice in evaluating alternatives.
Recognition cof the time value and oppor-
tunity cost of money must be impressed
upon individuals making financial decisions,
whether they be personal- or business-
motivated. We should not fear the use of
sophisticated and complex tools in educa-
tional programs even though some of our
clients may hold other values higher than
profit maximization.

Time and motion study and work simpli-
fication techniques are needed in the rec-
reation field. Every effort should be made
to reduce labor requirements associated
with daily operations. This of analysis
would be appropriate for all classes of en-
trepreneurs, irrespective of motivation. No
one likes to work harder than is absolutely

necessary. Substantial improvements in
work methods have been accomplished
through time and motion studies in agricul-
ture and forestry. These same techniques
need to be applied in the recreation field—
in both public and private sectors.

PROPERTY TAXATION
A MAJOR PROBLEM

In the Northeast, property taxation is a
major emerging problem that could have
a pronounced impact on all Frivate recrea-
tion development. The problem is acute in
areas where the fair market value of land is
rising unchecked in response to an urban
interest in a rural retreat.

In Vermont I studied taxation of youth
camps and attitudes of operators (Bevins
1970). In 1966 only 15 percent of the
youth-camp operators felt that they might
be taxed out of business. By 1969 the num-
ber had risen to 38 percent. The youth-
camp industry is a victim of circumstances.
Land and water resources, which are ab-
solutely necessary to effectively operate a
{outh camp, carry a high value for seasonal-

ome development. The camp operator
will receive a significant capital gain if and
when property is sold for seasonal homes.
But some operators would prefer to con-
tinue a camp operation and would do so if
property taxes were realistically alined with
camp revenue.

A parallel situation may be emerging
with other recreational firms. It would in-
deed be unfortunate to see all types of

rivate outdoor recreation resources sold
?or seasonal-home development. Yet such
a situation could be triggered by unchecked
increases in property taxation.

THE SHORTER WORK WEEK
A MAJOR OPPORTUNITY

On the brighter side of the picture, the
recent movement toward the 10-hour work
day and 4-day work week is cncouraginlg
for the outdoor recreation enterprise. If
this transition should become widespread,
recreation enterprises located relatively
near Northeastern urban population cen-
ters might be greatly affected. The extra
day off might provide a much-needed addi-
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tion to weekday business volume—currently
a severely limiting factor to business suc-
cess. Moore (196¢4) noted that in New
England, except for summer camps and
vacation farms, weekend business accounted
for 70 to 90 percent of total weekly re-
ceipts.

If the 10-hour day becomes acceptable,
we might very logically move to a situation
where each of two crews works 3 days a
week, 10 hours a day, This would make
economic sense, as industrial firms could
use their equipment far more efficiently.

Consider the impact that this might have
upon the recreation industry. WEat does
this mean in terms of primary residence?
Is it not conceivable that the seasonal home
might become the permanent home if the
urban apartment is needed only two nights

a week? Recreation planners should seri-

ously consider this possibility if urban
ressures continue to increase and more
industries reduce the length of the work
week.

PROFITS
TO THE INNOVATOR

The innovator in American industry is
usually well rewarded. In the recreation
field, this opportunity is not diminished in
the least. An innovator must have imagina-
tion, a superior knowledge of people, their
interests and attitudes, and a constant
awareness of changing technology.

Accurate prediction of changing recrea-
tion interests is not easy. People change,
and their interests change over time. Con-
sider the gross inaccuracy had we pro-
jected 1930 recreation interests into the
1970's on the basis of population increases
alone. Our failure to recognize man’s in-
creasing mobility would have led to the
construction of an oversupply of ¢
country inns, many of which would
abandoned today. A similar overbuildin
would have occurred had we dcvclopeg
youth camps on the basis of population
projections alone.

One cannot project recreation demand
too far with any degree of relisbility. Spe-
cific activity interest may come, go, and
later recurn again. Witness the changi

interest in cross-country skiing. At one
time this was a highly popular activity.
Later it was overshadowed by downhill
skiing, and now it is again an expanding
activity.

The innovating entrepreneur is a gambler
in a sense. He won't be satisfied adhering to
the security of a currently acceptable rec-
reation mode. He will question his cus-
tomers thoroughly to determine their true
recreation interests and their unsatisfied
goals. He will critically observe their ac-
tions to determine how he might modify
his operation to yield greater customer
satisfaction. He wi{; experiment with new
ideas. Some of these ideas will prove worth-
less, but his ultimate success- may hinge
upon the early development of just one in-

enious idea. The lightweight boat was

eveloped in response to man’s interest in
mobility. The quick-release ski binding was
the outcome of man's interest in increased
safety.

The aggressive entrepreneur will study
our mathematical projections of demo-
graphic data and apply his personal knowl-
edge of people, their interests, and attitudes.
He will conceive a development program
that will yield far greater returns than the
operation J)lanncd in accordance with a
stereotyped set of recommendations. En-
treprencurial gain is still very much a
matter of individual initiative and per-
severance.

SUMMARY
& DISCUSSION

As a rule the returns to the labor and
management input in ;])rivatc outdoor rec-
reation enterprises are low. Improper loca-
tion is a major factor associated with low
returns. Other factors include insufficient
size of operation and too short a business
season.

We cannot assume that these limiting
factors and low returns will discourage
landowners from entering and continuing
in the private outdoor recreation field. In
many instances the decision to cperace an
outdoor recreation enterprise is more re-
laced to personal and noneconomic conm-
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siderations than to profit maximization. If,
however, low returns are couped with
high roper?' taxation over a prolonged
period, the ultimate effect may be an over-
balancing of these personal and noneco-
nomic considerations and an end to recrea-
tion business activities.

The traditional methods of measuring
enterprise proﬁtabili?' are unrealistic unless
we consider land-value appreciation. This
factor may be a far greater determinant of
enterprise tenure than actual cash returns
to labor and management.

Any 'realistic projection of the role of
private enterprise in outdoor recreation
must consider (1) cash enterprise returns,
(2) land value appreciation, (3) land taxa-
tion, and (4) noneconomic entrepreneurial
' oals. Failure to consider any one of these

%actors could lead to a grossly inaccurate
projection.

Outdoor recreation researchers can clear
some muddy waters if they will properly
classify outdoor recreation enterprises ac-
cording to entrepreneurial goals. Research
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results so classified will be far more useful
to field advisers, bankers, and others than
any information now available. Recreation
field advisers must tailor their advice to the
product of rational economic analysis
coupled with full consideration of personal
landowner desires. !

A major problem of the: recreation firm
is underutilization of facilities on "veekdays.
Improvement may be on the horizon if the
4-day work week should become common.
At some point in the future, a 3-day work
week with two crews may become com-
mon. Such action would have a profound
impact le the outdoor recreation industry.

The private outdoor recreation firm has
an important role to play in the years
ahead. The highest degree of success will
accrue to the entrepreneur who uses in-
enuity and imagination and becomes an
innovator among recreation firms. Re-
searchers and field advisers are challenged
to help guide the private sector to mini-
mize mistakes in judgment and to maximize
benefits, both monetary and nonmonetary.
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AN ANALYSIS OF ENVIRONMENTAL
QUALITY RANKING SYSTEMS

by JULIUS GY. FABOS, Department of Landscape Architecture
and Regional Planning, University of Massachusetts, Amberst, Mass.
This paper was prepared while the author served as National
Science Faculty Fellow in the School of Natural Resources, Uni-
versity of Michigan, 1970-71. The author acknowledges the helpful
advice and encouragemen. of Dr. Gunter Schramm.

ABSTRACT. A review and analysis of the quantitative ranking
systems that have been developed during the past decade for

messuring environmental quality.

URING THE PAST dccade many

quantitative ranking systems have

been developed for measuring envi-
ronmental quality. This upsurge of quality
quantification has paralleled the rencwed
interest in environmental quality. Most of
the systems were designed to estimate the
qualitative values of the natural or cultural
landscapes.! Others were designed to test
cultural preferences of people or their be-
havior in relation to complexity in the
environment. Many disciplines have con-
tributed to the development of the S{Stems,
ranging from landscape architects through
geographers, psychologists, and econormists
to engineers. Some systems have been de-
signed by interdisciplinary teams.

In this paper I aim to bring together
information about the art of environmental
quality-ranking systems; to analyze them
against an appropriate set’ of criteria; and
to identify areas where improvement and
further research are needed.

Some personal biases and value judg-
ments are inherent in such a study, and a
completely objective evaluation would be
impossible because the available literature
on the systems is incomplete. 1 will not try
to provide a detailed analysis of all systems

reviewed, rather to provide only brief ab-
stract interpretations of them.

This study focuses on the analysis of
those ranking systems that deal -vith land-
scape qualiies, but it does not exclude
urban scapes such as residential neighbor-
hoods. Analysis of this kind is not available
at this time; however, the upsurge of the
numerous Systems warrants a continuing
analysis and evaluation of them. Their
values ought to be questioned, and the
techniques must be improved, if we aim to
estimate landscape qualities and predict
changes resulting from the activities of
men.

GENERAL BACKGROUND

The norms used in evaluating environ-
mental qualities arc believed to be influ-
enced by two sets of factors: The first is
cultural and has long historical roots. This
can be analyzed with relative certainty.
The second is psychological. For instance,
human beings react to complex physical
environments differently than to simple,
monotone surroundings; and often there
are large deviations between individuals.?
Research on these factors is very limited at
present.
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Historical Factors

The 19th century concern for romantic
landscape quality has had a major influence
on present landscape values in the United
States. Coming mainly from England, the
interest in romantic landscape spread rap-
idly sometime aftcr 1830. Tree-planting
socicties were beautifying and laying out
village commons, cemeteries, and local
academies in thc picturesque romantic
style.? Today the fenceless suburbias with
winding roads and large setbacks provide
the same parklike quality developed during
the 19th century romantic-landscape move-
ment.

Thoreau, Olmsted, and their contempo-
rarics have grcat!lxh influenced our wvalues
towards nature. They preached the need
for harmony between man and nature, and
they later had great impact on the 1%th
century movement to protect the *“monu-
mental beauty” of the West.* Olmsted and
others helped to bring about the preserva-
tion of some unique landscapes in several

rts of the U.S. and their values have
influenced the attitudes of the National
Park Service.?

Charles Eliot articulated well the land-
scape values at the turn of the century. In
his plan for the Boston metropolitan area,
he proposed the protection of estuaries,
spaces on thc ocean front, island and l;?'
areas, and wild forests on the outskirts. l;

roposed squares, playgrounds, and
?hmplfsgﬁouiq the cng"yg The sum of g;resc
amenities meant environmental quality to
him.

Conventionol Non-quantitative
Evaluation of Landscapes

In addition to natural and cultural fac-
tors, landscape architects and land planners
traditionally have evaluated and map
the visual qualitics of landscapes and urban
scapes. Through drawings and writi
they have described the attributes of suc
variables as spatial enclosure, form, edge
configurations (shoreline), dominant fes-
tures, views, vistas, and contrast.

During the past two decades, descrip-
tions of the sequential experiences have
intensified.” In a recent study, Burton
Litton® described in detail the visual vari-

ables generally accepted as norms by the
design  profession. According to Litton,
the quality of the scenic resource depends
on distance of view, the observer's position,
form, spatial definition, light, and sequence.
The landscape composition is based on the
panoramic quality type and quality of fea-
tures in the landscape, enclosurc on the
side and or by canopy. In addition, he
described the detail and ephemeral compo-
nents of the landscape.

The variables used in conventional land-
scape evaluations are the basis for most of
the qualitative ranking systems. The major
difference between conventional evaluation
and ranking systems scems to be that the
latter quantify areas with various charac-
teristics and often place number values on
the variables.

Recent Factors in the Upsurge
of Quantitative Environmental
Ranking Systems:

The first factors arc the increased wealth
and mobility Jduring the post World War
Il era, which escalated the demand on the
natural resources. Fr: instance, Wyckoff*®
compared the urban land demand per per-
son before and after 1950 and found that
the 18 percent ulation wth in the
Springﬁflcd, Masl:p area ingcrr:scd urban
land use by 136 percent between 1951 and
1965. The recreation demand escalated
similarly, though detailed study is not
available on recreation land use increase per
person. By the 1960's recreation demand
was so significant that it created national
attention. The Outdoor Recreation Review
Commission' was set up to precrare a
nationwide study of the recreation demand
and problems.

The need for natural stock resonrces
(coal, oil, gas, etc.) escalated in the same
manner. The problems of strip-mining have
received wide attention, and evaluation of
their effect on the landscape has begun.™
Our society is incmsir?ly aware of envi-
ronmental concerns and the costs of re-
source utilization and has recently under-
taken surveys of the combined effects of
resource uses such as electric power, which
is dependent on both stock resources and
land for power lines and stations, and flow
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resources (water for hydroclectric power).
Abrahamson'? estimated a twelvetold in-
crease of clectric consumption between
1950 and 2000. The impact of such an in-
creasc on the Nation's landscape might be
cxtremely significant.

Another factor for ranking systems de-
sign is the increasing role of the U.S. and
other industrialized nations in land-use
through large-scale planning, management,
and policy formulation.’* These govern-
mental activities are dircctly responsible
for several ranking systems discussed in this
study.'*

A third factor is the availability of so-
phisticated  data-analysis  techniques  and
hardware. For instance Steinitz ct. al. de-
vecloped computer graphic techniques ap-
propriate for regional landscape analysis."
The symap version of that technique has
been adopted by the State of New York
to make an inventory of the natural re-
sources of the cntire State. Disciplines in-
tercsted in the environment are discovering
statistical and other mathematical tools
essential for quantitative evaluations.™

A fourth factor is that the number of
disciplines making cnvironmental quality
oriented studies and research have sky-
rocketed during the past decade. e
directory of Bebavior & Enmvironmental
Design by the Resecarch & Design Institute
lists 34 disciplines and 290 professionals
and organizations conducting behavior and
environmental research. The directory list-
ing increased by over 70 percent in 4
years.'” Furthermore, several students of
environmental quality concems are inter-
ested in ranking systems that can be used
to predict consequences of urbanization of
the landscape.” Predictive models are
widely used by physical and social scien-
tists, who often use normative variables and
measures for evaluation, such as the G.N.P,
to predict the change of life standards.”

The last factor is described by Michael
Novak? in his recent book The Expetience
of Nothingness. He that our cul-
tural norms are such that the demand for
“objectivity” and “pragmatism” becomes
more and more important and that we
ought to have the “hard facts and figures”

to influence successfully the decision-mak-
ing. The planning and design professions,

42

through designing quality ranking systems,
arc able to provide the facts and ﬁ{urcs
our culture demands for decision-making.

ANALYSIS PROCEDURE

The ranking systems analyzed here were
grouped into three major categorics based
on their scale characteristics and overall
purposc. Each of the systems within cach
category is described bricfly, and the cate-
gorics arc analyzed against cach of the
cight criteria.

Major Categories of Environmental
Quality-Raniing Systems

I. Quality-ranking systems to cvaluate
resources for policy: planning. These
systems arc providing gross apprecia-
tion of the cavironmental quality of a
large region such as the North Atlantic
region of the United States. The cate-
gory is further subdivided into the
following groups:

A. Systems on profcssional planning
and design norms to evaluate land-
scape qualities.

B. Systems to cvaluate peoples’ prefet-
ences towards regional landscape
characteristics and complexities.

II. Quality-ranking systems to evaluate
resources for the purpose of planning
and action on ingie_hrsgcte, state, and
subregional scaie. systems can
be used to influence physical decisions
on the land; for instance, the selection
and allocation of land for various kinds
of recreation and conservation uses of
a region. The subcategories are:

A. Systems evaluating landscape quali-
ties (1) for landscape development

and g‘rottction decisions; (2)

for highway i decisiors.
This subgroup s different, because
highway oriented landscapes are
mostly viewed mluate motion .Ies .

B. Systems to eva ’ pref-
crences of landscape c‘;:?;ctergncs.

1. Quality-ranking systems for the pur-
pok'?f evaluating the Jandscape for a

ingle use such as camp.ng or boating.
s"l?“tgcsetechniqncsm used mainly to




cvaluare sites from among which the
morc appropriate sites arc sclected for
development.

Format for the Description
of the Ranking Systems

Where information is available, the rank-
ing system is abstracted as follows. The
agencies and disciplines who conducted
the study are identified. The situation that
provided the impetus for the study is de-
scribed. Then the factors and variables
used in the study arc summarized, and
finally the procedure of the study is briefly
presented.

Criteria for Anolysis

The major categorics are analyzed against
cach of the cight criteria described below.
In instances, reference is made to the in-
dividual ranking systems to emphasize
optimumn wse or negligence of the criteria
under analysis. It is not however,
that cach ranking system ought to satisfy
cach of the criteria developed here.

1. The system is designed to evaluate the
entire landscape continuum. — The land-
scape continaum has three ents.
First is the unique landscape. It mcludes
those natural or cultural landscapes that
have the characteristics of one of a kind
within a study area such as a region, or it
has some superb quality characteristics of
one kind or another. A about
what constituted the unique landscape was
not too diffictlt in the past. No one refutes
the unique quality of the Grand Canyon,
for instance. The evaluation of uniquencss,
however, is getting more difficult in places
where the unique attribute serves only a
special interest group; for example, wilder-
ness areas for wild river canoeing.

The second component of the landscape
continuum is the oppositc of un

often referred to as misfit.” Mg ts are
results of human activity, and they can
have a significant regional impact. The
problem remains, however, how to define
“misfit” or “bad quality.” For instance,
billboards are eyesotes to conservationists
and beautiful - to the graphic artists.

The third component of the landscape
is the largest and the most difficule to deal

with. It includes all landscapes that are
ncither unique nor misfits. Several of the
ranking systems reviewed here are devel-
oped to  evaluate exclusively thesc in-
between landsca which have the attri-
butes of what Ervin Zube? describes as
“ubiquitics or regionally pervasive values.”
He suggests for this type of landscape
assessments and measurements to focus on
the “critical landscape attributes.”

2. The permanent or inmmtable and the
changeable or mrutable landscape attributes
are evaluated scparately—The permanent
landscape attributes are those that cannot
be changed easily or significantly by man.
They include fand form characteristics.
major water bodics, and climatic character-
istics. The changeable landscape attributes
arc all those that arc influenced or deter-
mincd by human activity or the lack of it
such as farm, urban, or wilderness land-
scape characteristics.

3. The factors and wvariables used are
appropriate to the scale and purpose of the
ranking system.—A ranking systemn de-
signed to evaluate a large region for the
purpose of formulating a land-use policy
may necessitate an cntirely different set of
factors and variables than a system pre-
pared to evaluate a camping site. For in-
stance, the evaluation of the shoreline
quality of a small lake within a campsite
atea is essential for the latter, but would be
totally useless for a land-use policy formu-

lation for a state or a large regron.

4. The system is designed to be used
aniversally, given that scale and purpose
are basically constant.—The design of a

demands skills and time. Once a

is developed, it should be applicable
anywhere where similar conditions and
needs for evaluation arise. For instance, 2
shoreline quality for swimming is equally
important in Europe and in America.

§. The ranking sysiem can be reproduced
by others.—Scientists have 2 this
criteria for a long time and for good rea-
sons. People having similar skills or coming
from the same discipline as those who
developed a system should be able to re-
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produce and cvaluate it. Several of the
ranking systems published to date are ex-
tremely inadequate when analyzed against
this criteria.

6. The system can be used to predict
changes of quality as result of buman ac-
tivity.—Two kinds of changes need to be
predicted. Finst is the decreased amount or
degree in the environmental quality. Sec-
ond is the increase of it. In some instances
a study might indicate that certain ﬂpro-
poscd changes would have neutral cfiects
on the existing quality.

7. The quantitative tools and techniques
used arc appropriatc for the ranking sys-
tem.—Several systems usc statistical tech-
niques, computers, and other tools such as
a photometer to measure tonal values.
There may be instances where the ranking
system could be improved by using appro-
priate tools and techniques. In other cascs,
tools and techniques are used unnecessarily
or the process 1s poorly documented so
that objective evaluation by others is im-

ible. Mark Twain®* once commented,
“He uses statistics as 2 drunk uses a lamp-

; not for light but for support.” Similar
g:tblcms ofttng occur with Egg use of the
computer.

8. The system bas the ability to reduce
or eliminate conflicts in the decision-mak-
ing process.—~The maost obvious factors that
influence environmental quality are politi-
cal, economic, technical, or technological.
Special-interest groups might constitute an
added factor in the decision making proc-
ess. The designers of the should be
aware of these factors at the outset and
should develop the ranking system in such
a way that it communicates the measured
values effectively, thus reducing the con-
flicts and boundaries between the influenc-
ing factors. For instance, alternative route
proposals of clectric power lines or high-
ways might have very different effects on
a given landscape. A’ quality ranking sys-
tem might clarify the degrees of negative
changes for each of the possible alternative
routes.

DESCRIPTION AND ANALYSIS
OF EXISTING OR PROPOSED SYSTEMS

1. For Policy Planning

Nine systems have been classified. Five
of them were designed to evaluate national
or regional landscape qualitics, and four
deal with peoples’ preferences.

A. Systems to evaluete landscape gualities.
~The first attempt to rank regional land-
scape resource qualitics was made in the
1930's by the staff of the National Park
Service.* The purpose of the study was to
cvaluate the Nation’s vacation resources.
Natual factors provided the dominant de-
terminants for the ranking. The quality of
topography, water, climate, (immutable
resources) and the plant life (mutable re-
source) were described. Criteria were de-
veloped for summer, winter, and .round
vacation lands. The three types of vacation
regions were identified and mapped.

The second national effort to rank rec-
reational resources was made by the
Outdoor Recreation Resource  Review
Commission (ORRRC)# as part of their
assessment of the Nation’s outdoor recrea-
tion needs, around 1960. ORRRC proposed
a system for classifying recreation resources
info six use classes: high-density recreation
areas, general outdoor recreation Jress,
natural environmental areas, outstanding
natural areas, primitive areas, and historic
and cultural sites.

A set of natural-physical requirements,
in combination with proximity to popula-
tion, determines the use class. Landscape
attractiveness is a major factor for detet-
mining each class. l-}or instance, natural
environment class areas ought to have
“varied and interesting land forms, lakes,
streams, flora and fauna within attractive
natural settings.”

The outstanding natural class area in-
clades “individual areas of remarkable
natural wonder, high scenic splendor, or
features of scenic importance.” A ranking
system determining what constitutes these
qualities was not developed by the Com-
mission. '
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The ORRRC study could well be de-
veloped further and ‘could be applicd to
the three types of vacation land developed
by the National Park Service.

lan McHarg™ with his students at the
University of Pennsylvania, developed a
ranking system, on a river-basin scale. A
matrix was developed, in which the full
compatibility (as o d to incompati-
bilit)g; of a‘)given lar'\)m (indmtrial,Pfaor-
estry) was measured against the natural
determinants  (climate, slope). The use
conscquences range from good, fair, and
poor to bad. The matrix suggests that those
arcas where the use consequences arc good
arc the high-quality environments.

The devclopment of two other ranking
systems was made possihle by the Water
Resources Planning Act of 1965. Under the

idelines of the Water Resources Council
established by the Act, “framework”™ type
studies have been conducted for each of
the nineteen water resource regions of the
US. One of the four objectives of the
Council is to achicve environmental quality.
Planners in two of the regional study
froups, Upper Mississippi and North At-
antic, found it necessary to design ranking
systems for evaluating the existing environ-
mental qualities.

The Upper Mississippi system was de-
veloped bI;PePhilip H. ll.)cpwls, Jr., and Asso-
ciates, Landscape Architects,!” to provide
an assessment of the acsthetic and cultural
values for this region. A s was de-
veloped to evaluate 13 natural and cultural
factors. Each of the factors was further
subdivided into variables. A resource-value

int was assigned intuitively to
cach of the 120 variables, ranging from 1
to 20. The variables included such items as
high points, caves, virgin stands, and old
mills. inventory technique and criteria
for the point system were not described.
The environmental quality of an area was
assumed to be determined by the total
number of points it received. Application
of this ranking system to the huge Upper

Mississippi region is unclear.

The ranking system for the North At-
lantic Region was designed b Research
Planning & Design Associates, Inc., a con-
sulting firm in Amherst, Mass.,”* to evaluate
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the regionally pervasive™ visual and culturzl
environment of the 167,000 square miles of
the region. The permanent and changeable
landscapes were evaluated scparately.

The permanent landscape was classified
into five landscape serics, ranging from
mountains to flat lands. Each landscape
scrics was cvaluated for the quality of
contrast, spatial sequence, and water vari-
ables, and was ranked as high, medial, or
low quality.

The changeable landscapes were classi-
ficd into eight units, determined by intensity
of use, ranging from center-city unit to
forest wildland landscape unit. land-
scape units were evaluated on the same
threc-level ranking of high, medial, and
low. The major variables for the unit
evaluations were variety and diversity
within the usc patterns.

Finally a system was devised to combine
the permanent and changeable visual land-
scape values into one existing landscape
value, using the same three-level ranking.

B. Systems to eralnate people’s preferemces
towards regiomal lamdscape characteristics
and complexities—~Three landscape prefer-
ence systems for evaluation were developed
at the Department of Landscape Architec-
ture, University of Massachusetts,* to vali-
date the hypothesis of the ranking system
for the North Atlantic Region. The studies
were initiated and directed by Professor
Zube and were prepared by four landsca
architect students, Albert, Bumns, Runde
and Halverson.™

The hypothesis tested by the students
was that the quality of land form, water,
and contrast (the variables of the permanent
landscape) and variety, diversity (the vari-
ables of the changeable landscape) are
essential components and determinants of
ovenall landscape quality.

Albert used color slides of New land
landscapes and tested and evaluated the
mﬁom of university students, using
tachistoscopic projection.

Bums and Rundell used a set of 10
photo-montages. The pattem in the middle
ground was developed in five combinations
of field and forest. The horizon line was
cither mountains or rolling hills. A random
sample - test on the adult population of
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Amhent was conducted, using the paired
comparison format.

The study of Halverson was similar to
that of Burns and Rundecll, using line draw-
ings in place of photo-montages.

The studies showed that greater variety
of pattern and changes in topography were
preferred over little variety of pattern and
tlatter landscapes.

A unique study wa- made by Joachim
Wohlwill** on human rcaction to com-
plexity in the physical environment. Wohl-
will's pu was to “determine whether
rclationships between stimulus complexity
on the onc hand, and interest and prefer-
ence on the other, as previously determined
for artificial stimuli in the laboratory, could
be generalized to stimulus domains involv-
ing rcady made stimuli.” He used two
classes of stimuli—cnvironmental and artistic
—as examples of such domains.

A 7-point scale of complexity wa: estab-
lished by obtaining judges' ratings of
amount of variation presout in environ-
mental and art pictures. The exploratory
behavior, (the number of times the subject
chose to e each slide briefly) and the
subjects’ preference (evaluation mtin%s on
a 7-point scale), was tested and ana
through regression. The preference for
complexity increased from levels 1 to 4;
then, as complexity further increased to
level 7, the preference decreased. This type
of studies could have influence on planning
policy formulation.

Analysis of Category |

The manking of this category
deal with regionally pervasive landscapes
only, and do not rate the unique land-
scapes nor the misfit landscapes. Zube justi-
fies this zxclusion as follows: “The search
for uniqueness and to a lesser extent the
concern for misfits tends to focus on dis-
crete sites, on specific well defined seg-
ments of the landscape.”**

It is true in most cases, however, that a
unique quality might extend far beyond a
site. For instance, the wilderness type land-
scape of northern Maine or iiie embayed
rocY(ey cliffs of the Maine shoreline con-
stitute unique attributes on a subregional

scale within the North Atlantic Region.

Without much cffort, the highest and low-
cst values could be built into the ranking

systems on this scale. Hence the entire
landscape continuum could be cvaluated.

Permanent and  changeable landscape
attributes arc separated in the Potomac and
the North Atlantic Region systems. In
the matrix of the Potomac system, the
major cmphasis is based on the differcntia-
tion between natural determinants and
compatibility of land uses, while in the
North Atlantic Region study between the
landscape systems (permanent) and the
landscape units (changeable), landscape is
cmphasized. Both systems cvaluate success-
fully those resources that need protection
or preservation and those that arc modified
constantly by human activity and can be
improved at will.

The apmriatcncss of the factors and
vanables in these appears to be og‘
timum for this category, cxcept for the
Upper Mississippi . The evaluation
of 13 factors and 120 variables within a
region that consists of several hundred
squarc milcs scems to present a2 monumental
and unnccessary task. Variables such as an
old mill or a small waterfall might have
significance for a specific local planning

effort, but add little to the envitonmental
quality of a huge region.

Urfortunately, for neither of the three
systems—National Park Service, Potomac,
and Upper Mississippi—are the analytical
and rankinF procedures presented in suffi-
cient detail to permit wider adaption or
evaluation by others. Furthermore, they
could not easily be reproduced by students
of quality ranking syster:s.

An evaluation of the category I ranking
systemns against criterion six (predictability)
leads to the conclusion that no one system
in this group was designed for predicting
quality changes as a result of human ac-
tivity. Probably the m designed for
the North Atlantic Region could be de-
veloped further for such predictive pur-
roses because it evaluates the changeable
andscape attributes separately. If the vari
and diversity change of the proposed land-
scape pattern are known, the new com-
bined landscape quality could be estimated
becausc the value of the permanent land-
scape remains constant.
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Quantitative techniques for the purposc
of cvaluation were used only in the systems
that were dcsigned to cvaluate pcoplc pref-
crences. For cach of these systems, simple
statistical techniques were used to sct up
the cxperiment and to cvaluate them. The
explanations arc simple and adequate, and
the test could be made casily to validate
them.

The last criterion deals with the ability
of the systems to reduce conflicts in the
decision-making process. To satisfy this
criterion, the systems ought to be pre-
scnted in such 2 way that nonprofessionals
can understand them. No onc of the sys-

tems in category | was found to fully

satisfv this criterion. The ORRRC and the
NWAR studics are the most convincing,
while the Mississippi system is the most
complex. It is presented in a 600-page
rctﬂort. and it communicates poorly even to
other profssiomls.

I. For Physical Planning and Action

The greatest number of ranking systems
was found in this category. Seven of the
11 systems were designed to evaluate re-

¥|oml landscape qualities, and the other
our dealt with preferences and perceptions

of people.
A. Systems 10 evalnate landscape qualities

1. For landscape development and pro-
tection type decisions.—The state-wide rec-
reation study in Wisconsin gave the im-
petus for the development of an cnviron-
mental quality ranking system by Philip
H. Lewis, Jr.* This study was one of the
first efforts to rank environmental qualities
on a regional scale. The purpose was to
evaluate “the state wide pattern of re-
sources values” for recreation. Lewis in-
ventoried and evaluated on the basis of 11
natural and cultural factors, which were
further subdivided into 220 resource vari-
ables. The concentration of these resources
in so-called “environmental corridors” pro-
vided the high quality statewide pattern of
resource values. /

A landsca resource evaluation for
Nantucket Island, Massachusetts, was pre-
pared b Frvin Zube and the author in
1966.2* The landscape evaluation was a

portion o a comprehensive natural re-
sources inventory, donc in collaboration
with the University of Massachusetts Ex-
tension Service and the State [Department
of Nartural Resources, who gave tﬂc impe-
tus for the study. The tcam evaluated
three resource factors: biophysical re-
sources, natural factors, and landscape
types and values. Eight arcas were flagged
for protection where concentration  of
high-quality landscape resources occurred.
Furthcrmore, high-quality, fragile, or scarce
resources were ranked as unique for preser-
vation. The unique landscapes included the
heath, dunc, and salt-marsh landscapes, and
five areas of high points that provided
panoramic views of the island and the
ocean. In addition, the land-form attributes
were evaluated and ranked into four cate-
gories. This ranking system later influericed
the system developed for the North At-
lantic Region.

A resource cvaluation for the
Department of Parks of Staten Island, New
York, was designed by lan McHarg and
Juneja, landscape architects.** The pu
of the study was to evaluate potential land
uses for the island, based on the intrinsic
values. They described and interpreted 32
ecological f’a’ctors (land features, aquifers,
etc.). Ranking criteria were developed for
each of the ccological factors, ranging
from maximum to minimum. A system of
“phenomena ranking” placed 2 value on
each resource factor, having highest,
medium, low, or lowest value. Based on
this evaluation, each resource was assigned
for a compatible land use.

An environmental qluality-ranking sys-
tem was recently developed by Handlcy,
Jordan, and Patterson®’ of the Bureau of
Outdoor Recreation’s Northeast Regional
Office. The system was an attempt (o
quantify levels of environmental quality in
a segment of the total possible spectrum.
The primary pu of the m was to
provide a basis for environmental quality
evaluations of a single area under varying
conditions. The intent was to predict con-
sequences by varying the individual envi-
ronmental factors through different com-
binations of time, intensity, and input inter-
relationships.
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The portion of the environmental spec-
trum covered by the system is indiutcm'
the use of cight broad categorics: resident
population, community resources, water
resources, land forms, leisurc resources,
vegetative  resources,  wildlife resources,
and historical /archacological concerns. Each

of these categorics was further broken
down into thosc factors believed to con-
tribute the most to its meaning.** Numerical
values assigned to cach factor produced a
positive basc value. This basc value was
subsequently  modificd by application of
weighting factors (mulipliers) to reflect
incremental value not solely attributable to
the degree to which a category's factors
arc present. Negative factors—air, water,
visual, audio, an crowding—were used to
reflect the value limitations these sources
imrosc on the derivable benzfts of the base
values.

_The next system described here was de-
véloped in England. A landscape evaluation
research prc‘?'cct for East Susex County
was prc&rc by K. D. Fines® at the East
Sussex County Planning Depantment. The
aim of the study was to design 2 method
of landscape and townscape evaluation. At
the start, 2 world wide scale of the natural
and cultural values was devised, ranging
from unsightly, undistinguished, pleasant,
distinguished, and superb, to spectacular.
To climinate personal bias in landscape ap-
preciation, a representative group of 45
persons was selected to rank and evaluate
color photographs of landscape and town-
scape views of the entire landscape cc.-
tinuum. The result of the vicw evaluatiom
was converted to land-surface values of
landsca features, and viewpoints.
The Iangdesc?ﬁf East Sussex was cvmatrd
and measured against the landscape velue
profile of England. Application of the tech-
nique was briefly discussed. It was sug
gested to be used as a guide to the formu-
lation of urban expansion policy and in the
section of routes and sites in open country.
The report demonstrated the application of
the technique to predict the thange of
landscape values created by a2 400 kV
supergrid transmission line on alternative
routes. The evaluation system would also
be used for protecting valuable landscapes

a%ainst what Fines describes as “the process
of landscape crosion. ™

2. For bighway plaming decisions.~The
following two systems of catcgory 11
(evaluation of laniscape qualities) were
designed to measure  highway-oriented
landscapes. Before development of these
systems, scveral planners were interested
to describe the components of a quality
highway."" Others were interested to study
the driver's cxperience in motion and re-
cord the visual sequence.*

The first quantitative ranking system of
highway lan%su that is k'r‘igwn to the

author was developed by Frederic O.
Sargent*’ at the Vermont Resources Re-
scarch Center. Sargent, a resource ccono-
mist, evaluated highway scenery by ranking
two componcnts—distance and variety—and
then adjusting this roral rating with refer-
cnce to depth, breaaus, intermittency of
the view, and cycsores if any. Distance was
rated from | to §; the greater the distance,
the higher the rating. Variety wis also
rated from | to 5; the greater the variety,
the higher the rating. The distance and
varicty ratings were added to provide the
total rating at une obscrvation point. A
series of ratings every % mile characterized
the scenic quality of a2 road. The

was designed to (1) facilitate justfyi
scenic road designations, (2) facilitate lo-
cation of scenic turnouts on highways, and
(3) determine the need for scenic access
on a given road.

A highway aesthetics study fer the US.
rtment of Transportation was con-
ducted by Professor Hornbeck & Associ-
ates,* at the Department of Landsca
Architecture at l?:arvard since 1965. The
purpose of the study is to develop devices
to increase the planning of scenic qualities
of highways. 'lehe aesthetic factors were
identified as visual inputs in the study.
They included edge quality, degree and
quality of enclosure, object dominance by
contrast, size and neamess, the quality of
object diversity, and the attributes of the
visual alignment. The visual impacts of
each input (aesthetic factors) were rated
and measured against behavioral outputs
(speed control, orientation) of the driver.




B. Systems 1o evaluate peoples’ preferences.

—~Four studics dealt with peoples’ prefer-
cnces for natural and cultural landscape
characteristics. The first of them was done
la' George Peterson*® at the Department of
ivil Engincering at Northwestern Uni-
versity in 1965. The purposc of the study
was to amalyze quantitatively the perce
tion of the visual appearance of residential
ncighborhoods. Nine variables were asumed
to contribute to the visual appearance of
residential reighborhoods: preference,
greenery, open space, age, cxpensivencss,
safety, privacy, beauty, and closeness to
nature. A hypothesized model was con-
structed. Preference to variables was tested
and rated on a scale for cach variable by
rojecting 23 slides to 140 individuals.
inally the hypothesis was tested through
regression analysis. It was concluded that
the most significant dimension for prefer-
ence of visual appearance “appears to be
the general physical quality, which is
ly reflected by the perceived age of
the nerghborhood.”*

The next s‘ystem was an analysis of
landscape development by Peter Jacobs and
Douglas Way,”* landscape architects. The
pu of the study was to evaluate the
ability of various andscaﬁ to visually
absorb land-usc activities. The three van-
ables were vegetation density, topographic
closure, and visual complexity. A ranking
scale was devised, ranging from 0 to 9, “the
degree to which undeveloped landscapes
differed visually from the identical land-
scapes with selected activity uses intro-
duced into them.”* Thirty subjects were
tested, using the paired comparison format.
The authors concluded that greater vege-
tation density and topographic closure ab-
sorb visual complexity better than little
vegetation density and flat topography.

A predictive model for natural lindsca
preferences was prepared at The North-
eastern Forest riment Station, USDA
Forest Service, by Shafer, Hamilton, and
Schmide,” an inter-disciplinary research
team at the Station’s Syracuse unit. The
purpose of the study was “to identify what
quantitative variables in photogrzphs of
landscapes were significantly related to
public preference for those landscapes.”

Ten variables were identified to describe
landscape zones such as, sky zonc, vegeta-
tion zone, and stream zone in the photo-
fra Iis. Four additional variables identified
andscape zonc dimensions. They were
perimeter, interior, arca, and horizontal end
sluarcs of various items in the 8 x 10
photographs, overlayed by Y-inch grid for
analysis of picturcs. Landscape zone and
dimension variables were read into the
computer. Tonal variables were determined
by the use of photometer and were added.
A model was formulated by correlating
46 x 46 tonal possible variables, and a2 matrix
was computed to describe the landscapes
in the photograph.

The next step was the landscape preter-
ence test “to sce if there was a significant
relationship between quantitative items in
the photographs of a landscape and the
preference score of that landscape.”** To
evaluate preferences, 250 respondents cx-
amined 20 packets of 5 photographs each.
A landscape preference scure from 1 to §
was obtained from the sample interviews,
and a multiplc-regression analysis was used
to cvaluate the dependent variable prefer-
ence score. The model was quite successful.
“In five of the six field tests, the predicted
and observed ranks of the landscape pic-
tures showed agreement.”*?

The last study in this category dealt with
a system of landscape dimensions developed
by K. H. Craik;** a psychologist, as a con-
tinuation of the forest-landscape descrip-
tion study by Litton.* The aim of Cnaik’s
study w2. to improve landscape inventory
methods and landscape resource evaluation.
First Craik collaborated with Litton in
developing a landscape rating scale that
cortained 10 factors, including observer's

ition, extent of view, and enclosure; and
contained 34 dimensions such as the ob-
server is looking down upon or looking up
toward the scene. In addizion, he developed
a graphic landscape typology, consisting of
10 schematic landscape forms.

A series of test panels, consisting in total
of 250 people, were drawn from fo
and conservation students and faculty, land-
scape architecture students and faculty,
U.g!"orest Service personnel, and general
university students. To appraise the reli-
ability of the landscape rating scales and
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graphic landscape ty'pology, the obscrvers
judged 50 landscape scencs, rating the
scenes on cach landscape dimension and
assigning cach scene to the most appropri-
atc gr:’phic type. The result of the studf*
showed sulstantial consensus among pancls
and impressive agreement in the way they
cmploved the landscape rating scales. A
dctailed explanation of the statistics is
included in the report. Preliminary tests of
the relationship of the landscape dinensions
and types to acsthetic appeal served to
illustrate the scientific application of the
techniques.

Analysis of Category Il

In this category the ranking svstem by
Fincs, the studv of Fast Sussex, and in 2
lesser degree the svstems of the Burcau of
Outdoor Recreation and the Staten Island
Study, cvaluated the cntire landscape con-
tinuum. Onc as of Fines' svstem is
cspecially remarkable: he am)rcciatcd the
entire m of the world natural-cul-
tural qualitics, ranging from unsightly to

acular. Then he placed his region into
the context of a world-wide scale of values.

The Nantucket study placed great em-
phasis on unique qualities in addition to
pervasive landscape values. Parts of the
unique Nantucket landscapes are nationally
significant, such as the th ctation;
others, for, example the sand-dunc land-
scapes, have only island-vride significance.

The ranking system should indicate the
level of significance of uniqueness. Sargent
and especially the BOR ?’stems placed
great cmphasis on the evaluation of the
negative factors or misfits. The BOR listed
explicitly the components of negative fac-
tors, and the weighting of the values seemed
to cstimate the environmental problems
well.

The second criterion, the separation of

rmanent and changeable landscapes, was
not developed in any of the systems dis-
cussed in this category. The systems for
Staten Island, Wisconsin, Nantucket, and
Fast Sussex County recognized some of
these factors but did not go far enough in
separating them.

The factors and variables used in this
category are appropriate for the scale and
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purpusc of the systems. However, in some
cases the number of varnables sclected are
cither too few or too many.,

The two extreme cases were the Wiscon-
sin study, which decalt with 220 variables,
which scems to be unmanageable and
suggests too great an expenditure for in-
ventory. On the other hand, Sargent’s
classification svstem, usi only a few
variables, suggests an oversimplified rank-
ing svstem.

The more significant problem is that the
majority of the variables used were selected
intuitively, so that their scoring values
were arbitrary. This analysis suggests two
important actions to improve the state of
the art of the ranking systems: first, the
systems should include primanly those
variables that arc alrcady substantiated by
the cight preference ‘studies discussed;
second, the designers of preference studics
should review the factors and variables used
in the ranking systems discussed and should
evaluate peoples’ preferences to those land-
scape characteristics.

The universality and the reproducibility
of the mnking systems devel by the
BOR, Shafcr et. al., and Craik are well
cxplained and well described. The three
studics that do not fully satisfy the above
criteria arc: First, the Staten Island system,
which describes the omena ranking
through qualitative terms and also through
names of locatiors such as the phenomena
rank for the water features and scenic
values “the Narrows, Kill Van Kull, and
Arthur Kill.” The later ranking is meaning-
ful only for those who conducted the
study or know the island. . Second, the
study “highway esthetics.” The 1968 re-
port reviewed is extremely com lex and
difficult to understand. ird, the study
“visual analysis of landscape development,”
because it does not explain adequately the
testing method; hence it would be hard to
reproduce.

The criterion that the ranking system
should be useful for predicting changes was
included at the outset in 3 of the 11 sys-
tems. They were the ranking for
East Sussex, BOR, and Shafer’s predictive
model for natural landscape preferences.

These attempts are very encouraging. It is

06




B i d B i s R

hoped that they will set the example for
futurc ranking systems.

Computer and statistical tests were used
primarily in the systems for preference
tests. These tests  undoubtedly demand
statistical techniques. Among the nonpref-
crence systems only the East Sussex study
used statistics. Sha?cr uscd a photometer to
measurc tonal valucs in photographs. Tools
of this kind certainly have great potential,
but the analysis of their value is difficult,
because the testing of the technique is
limited at this time.

The last criterion deals with the systems’
ability to reduce conflict in the decision-
making process. It was suggested carlier
that complex studics and professional jar-
gons limit communication. One casc study
in this category, the Nantucket study, has
proved to be successful in communicating
the landscape values to the decision-makers.
As a result of that study, over 2§ percent
of the Island’s land has been permanently
protected, where the majority of the pro-
tected arcas consist of fragile landscapes.

Ni. For A Single Use

Four studics are grouped in this category,
each based on professional planning and
design norms to cvaluate qualities. Not onc
of these systems was designed to evaluate
the preferences of people.

A quality ranking was adopted
by Chubb® at the Michigan Recreation
Resource Planning Division, from a PhD
dissertation by Carlton Van Doren® at
Michigan State University. The purpose of
the system was to develop attraction and
capacity indices for boating and for other
recreational uses. A case study for boating
attraction was developed. Twelve variables
were identified, among them size, access,
fishing, and scenic qualities. A scoring
schedule with maximum score was estab-
lished for cach variable. The recreational
quality of the attributes of each variable
(e.g. size of lake: small 0, medium 10, large
20 points) determined the number of
points it received. The score numbers of
the variables were totaled to provide the
attraction index for the boating site.

An evaluation of forest campground sites
was done by Allison and Leighton,*’ for-
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esters at the University of New Hamp-
shire. The purpose of the study was to
develop a numerical rating system for
campground sitc sclection. %ight physical
factors were cvaluated: water, topography,
potable water, vegetation, natural attrac-
tions, vista, forest pests, wildlife, and
climate. These factors were further sub-
divided into 22 variables. (c.g. size and
?uality of water) Three socio-cconomic
actors — the location, cconomic-business
management, and proposed campground
facilities — were cxpressed by 20 variables
(c.g., access to major highway). The con-
dition of variables was ranked from ex-
ccllent to good, fair, and poor. A point
value was assigned to cach condition within
cach of the 42 variables. The point score of
the physical factors and socio-economic
factors were totaled separatcly for ratinf
the campground sites as exccllent, good,
fair, or poor.

An appraisal system for recreation
tentials was developed by the USDA Soil
Conservation Service (5CS).** The pur-
pose of the study was to develop a sys-
tematic approach to cvaluate the natural
resources of the area for potential future
outdoor recreation developments by SCS
and county recreation planners. Ten key
elements were used in evaluating recrea-
tional potential for cach of 12 standakd
kinds of outdoor recreation arcas (c,‘g.,
camping grounds, fishing waters, golf
courses). The key clements were climite,
scencry, natural areas, historic areas, sbils,
water, wildlifc, size and distributionj of
population, proximity and access owner-
ship, and land-use pattern. A rating system
was devised; and 2 number from 0 to 10
was assigned to each key clement to -indi-
cate the degree of excellence represented
by the key element for a particular kind
of recrcation development®® A multiplier
was assigned for each element within each
kind of recreation development to represent
the: weighted importance of a particular
key element. Then a score number was
obtained as the result of multiplying the
rating number of 2 Tarticular element with
the weighted multiplicr. Finally the sum of
the scores of all.the kev elements gave the
numerical score for a kind of recreational

development.
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A method for quantitative comparison
of some acsthetic factors among rivers was
developed by Luna Leopold.®® The purpose
of his study was to quantify the non-
monetary values of various potential hydro-
power dam sites in river valleys. Leopold
described 3 sets of factors; 14 physical
factors such as river width, depth, basin
area, deposition, and erosion; 14 biologic
and water-quality factors, among them
water color, amount and type of algac,
river fauna, and land flora; and finally 18
human use and interest factors, for instance
trash, accessibility, vistas, land use, and
misfits. An evaluation number from 1 to 5
was assigned to each of the 42 factors.
Then a uniqueness ratio was calculated,
which is the number of sites being evalu-
ated divided by a given number for a
given factor. For example “if a site factor
is one among twelve of the same category,
the site shares this characteristic with
eleven others. It is unique in the ratio 1 to
12 or its uniqueness ratio is 1 : 12 (.08). If
no other site shares the same category posi-
tion, then the site has a uniqueness ratio of
I : 1 (1.0). The uniqueness is thus defined
on a scale of 0 to 1.0.”% Finally the total
uniqueness ratio for a site was determined
by adding the ratios of all 46 factors.
Leopold applied this quantitative qualit
evaluation on 12 sites in Idaho. Hells Can-
yon of the Snake River was shown to be
unique and comparable only to Grand
Canyon of the Colorado River.

Analysis of Category ll

The landscape continuum, as defined in
this study, was recognized within this
category only by Leopold. He developed
the most sophisticated method to evaluate
the uniqueness qualiéy and the negative
components in the landscape. The Michigan
system for boating attraction by Chubb
dealt with one aspect of negative factors
by deducting points for water pollution.

The separation of permanent and change-
able landscape attributes was also well done
by Leopold. One set of factors he devel-
oped, the physical factors, represent clearly
the permanent attributes. The system for
evaluating forest campgrounds by Allison
and Leighton lists the biological factors

under the physical factors, which could be
easily separated; then the system would
satisfy this criterion.

The analysis of the appropriateness of
factors and variables used suggests that
some factors listed for the forest camp-
ground—for instance, distance from urban
population and climatic factors—should be
considered at a higher level, such as in the
systems discusscd in category 1l The num-
ber and the kind of variables evaluated in
the SCS study (10) and in the Michigan
boating attraction system (12) seem to be
limited to describing and evaluating the
quality of a site. The variables used by
Leopold seem better for sitc level evaluation.

Each of the four systems in this category
could be applied universally and repro-
duced easily. They all are well written and
explained. The Leopold system would
create some difﬁculty to reproduce because
it is somewhat complex.

Only Leopold’s system could be used to
predict outcome of changes, though it was
designed to measure the relative values of
sites as they exist today.

These systems of category III did not
demand any sophisticated tools or tech-
niques. Those that were used seem to be
appropriate for these systems.

The last criterion deals with the analysis
of the system’s ability to reduce or elimi-
nate conflicts in the decision-making proc-
ess. The purpose of the Leopold study was
exactly to deal with this problem—to quan-
tify the non-monetary values, which might
have great and long-range social values,
(the environmental quality uniqueness of
Hells Canyon) not yet recognized to the
sanie degree by contemporary economic
evaluation techniques.

DISCUSSION

During the 1960’s an impressive number
of environmental quality-ranking systems
have been designed. The ranking systems
appear to have several values for estimating
environmental qualities on various levels,
ranging from site level to regional and
national scale. Some aspects of the qualitfy
variables have been substantiated by pref-
erence studies, and psychological studies
have been used to explore the relationship
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between environmental complexity and
stimuli. Several of the systems have at-
tempted to predict outcome of proposed
actions.

The ability to predict has become ex-
tremely important because the cnviron-
mental uncertainties are rapidly being
increased by our technological actions.
Some of the systems have been useful for
limiting the conflicts in our complex public
decision-making process. The greatest po-
tential value of the ranking systems, how-
ever, is that they may be used to create
new social norms for greater appreciation
of environmental qualities. The systems can
be used to create a needed and useful myth
that emphasizes quality rather than quantity.

This analysis also suggests several prob-
lems and needs for making the existing
ranking systems more valuable. One of the
most significant problems is that the ma-
jority of the systems do not deal with the
entire landscape continuum from the large
to the small and from the unsightly to the
spectacular. The majority of the systems
are designed with single purpose to evalu-
ate a limited area, and they are not placed
into the context of the scale of landscape
and its values.

A system such as Fines’ should be ex-
panded, substantiated, and adopted inter-
nationally as a frame for all value systems.
The designers of quality—ranking systems
should evaluate those develope for the
sciences. For instance the classification sys-
tem of the plant kingdom is remarkable
as it proceeds with order, class downward,
providing more and more information and
detail down to plant species and varieties.
Fines' and the NAR® systems have some
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attributes that could serve as framework
for a similar system for landscape classifi-
cation and evaluation.

Another genecral problem with the pres-
ent systera is that the maiority of the values
placed on environmental factors and vari-
ables are intuitive. Many more preference
studics are needed to provide a base for a
set of normative values to be used in the
ranking systems in place of intuitive values.
In addition, the increase of preference
studies would give impetus to scientists to
conduct additional studies on environmental
complexity problems, and to develop social
indicators.

Furthermore, the separation of mutable
and immutable values is absolutely essential
in each ranking system. Evaluation of
changes or prediction as result of changes
by human activity is not ossible until the
permanent and changeable attributes and
their values zre separately recognized.

The selection of the proper number and
appropriate type of variables for qualitative
evaluations has been less than optimum in
several of the systems analyzed. One of the
reasons for this problem seems to be that
the designers of the systems do not alter
the variables while developing a ranking
system for a larger region.

These problems suggest at least two al-
ternative solutions: people who are design-
ing quantitative ranking systems without
sufficient training should collaborate with
people who already have the needed tools,
or should obtain the necessary tools. It is
also suspected that some quantitatively
trained people developing quality-ranking
systems are lacking the visual awareness of
d);signem such as those who are trained in
landscape architecture.
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PRESERVING NATURE |
IN FORESTED WILDERNESS AREAS
AND NATIONAL PARKS

by MIRON L. HEINSELMAN, Principal Plant Ecologist, North

Central Forest Experiment Station, USDA Forest Service, St. Paul,
Minn.

ABSTRACT. The natural forest ecosystems of some of our national
parks and wilderness areas are endangered by subtle ecological
changes, Frimarily because we have failed to understand the dynamic
nature of these ecosystems and because protection programs fre-
quently have excluded the very factors that produce natural plant
and animal communities. Maintaining natura{) ecosystems requires
that the elemental forces of the past, such as fire, must still prevail.

This paper is based on an article published in NATIONAL PARKS
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AND CONSERVATION MAGAZINE, September 1970, and is

r?rinted with permission from NATIONAL PARKS & CON-
SERVATION MAGAZINE, which assumes no responsibility for
its distribution other than through the magazine.

HE INSPIRATIONAL, scientific, and

educational values of our National

Parks and Wilderness Areas depend
heavily on our success in preserving nature.
But do you know that the natural forest
ecosystems of some of our most cherished
areas are endangered by subtle ecological
changes? This is so primarily because we
have failed to consider the dynamic char-
acter of primeval ecosystems, and because
“protection’ programs frequently exclude
the very factors that produce natural plant
and animal communities.

This problem is part of our present eco-
l(}gical crisis, but 1t is a special problem,
often unrecognized even by conservation-
ists and environmentalists. We have assumed
that preservation is assured by prohibiting
logging, grazing, mining, agriculture, hunt-
ing, or trapping, and by protecting the
forests from fire, insects, and disease. Some-

times this is so, where a climax ecosystem
exists. But as modern biology and ecology
reveal the life histories of plants and animals
and the intricate interactions between en-
vironmental factors and plant and animal
communities, we see more and more broken
links in natural ecosystems.

Fire is perhaps the single most important
environmental factor being altered—it was
essential in the reproduction of the prime-
val forests of many areas, for example the
lodgepole pine f}:)rests of Yellowstone
National Park and the Bob Marshail Wil-
derness; the jack, red, and white pine for-
ests, and the aspen-birch forests of the
Boundary Waters Canoe Area; and even
the giant Sequoia forests of Sequoia-Kings
Canyon National Parks.

What then does the “preservation of
nature” really mean for forested wilderness?
I think it means we must focus on restoring

63




the total natural environment — physical
factors as well as plant and animal com-
munitics. But let mc give you a more com-
plete picture of the ccological problems,
and possible new program directions.

ECOLOGICAL PROBLEMS

Natural forest communities exhibit a re-
markable adjustment to local geology, soils,
topography, and climate. Each plant specics
occurs on soils to which it is adapted, and
within altitudinal and latitudinal zones that
meet its temperature and moisture needs.
Many forests also exhibit a layered struc-
ture, in which certain species occupy the
upper canopy, while others form an under-
story. There is an adjustment of one plant
species to another in the competition for
moisture, nutricnts, heat, and light.

Yet scldom does a single forest com-
munity hold permancnt possession of any
given site. For if we look around we see
one community here, while not far away a
very different one may occupy an other-
wisc identical situation. Perhaps in one
situation the forest is an ancient and un-
even-aged assemblage of Englemann spruce
and subalpine fir, with scattered old lodge-
pole pines; next door is a dog-hair thicket
of young lodgepoles—with fire-blackened
snags standing in their midst. What we are
witnessing is proof of a dramatic vegetation
change related to a powerful natural envi-
ronmental factor—fire.

Studies in forest ecology in the last 60
years have taught us much about such
vegetation changes, and some of this knowl-
edge has already become part of the lore
of wilderness enthusiasts and amateur natu-
ralists. But even professional land managers
have more to learn before the full meaning
of this natural drama becomes recognized
in Wilderness and Park programs, because
we still ignore some of the implications.

Forests are born of change, and they die
through change as well. Plant and animal
communities are dynamic—ever-changing,
ever-growing, maturing, and dying—to be
succeeded by some other community
adapted to new circumstances. And yet
there i:: a fascinating order to these changes,
for similar sequences of events are repeated
again and again.

' The concepts of “pioneer™ and “late suc-
cessional” or . “climax”  communitics are
helpful in undentanding \'cgctntional his-
torv. A “pioneer” forest is composed of
trees and other plants capable of occupying
denuded terrain, such as recent glacial
moraines and exposed bedrock, or ground
laid bare by fires, windstorms, avalanches,
and crosion. The trees that form pioncer
stands arc sun-loving and well adapted to
growing in the open, but often poorly
adapted to growing beneath a forest canopy.

Pioncers also possess special adaptations
for reproducing on open lands, or following
forest fircs or other catastrophes. Some
have light secds casily transported b the
wind—such as the aspens, birches, wi lows,
and certain pines and spruces. Some are
capable of sprouting from the root collar,
or from underground stems or roots. The
oaks, aspens, birches, many other decidu-
ous trees, and coast redwood possess onc or
both of thesc abilities. Only under unusual
circumstances does fire destroy the ability
of such trees to quickly repopulate burned
land.

HOW FIRE HELPS

Onc of the most fascinating adaptations
of pionecr species to fire is the persistent
closed-cone habit of lodgepole pine, jack
pine, and certain other conifers. These
trees are readily killed by forest fires—
either crown fires or severe ground fires,
But their concs are borne high in the
crown, and remain attached and closed for
years, storing huge quantities of viable
seed.

When fires sweep through the forest,
they kill the trees and scorch both crowns
and cones. But temperatures inside the
cones usually do not reach lethal levels, and
the resins that seal the cone scales arc
melted. After the fire the cones open and
release the seeds, which fall upon ashes and
exposed soil, temporarily freed of com-
peting plants.

These are ideal conditions for the young
conifers, and most of our forests of lodge-
pole pine, jack pine, and black spruce
originated in this nanner. Next time you
admire the vast forests of lodgepole pine
in Yellowstone Park or the Bob Marshall
Wilderness, or tae jack pine and black
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spruce forests of the Supcrior-Quctico
canoc country, remember, these beautiful
forests are the products of past fires.

And these fires did not destroy the soil,
nor rob the land of its fertility. In fact, in
northern regions and cool mountains there
is a gradual accumulation of needles, leaves,
mosses, and rotting wood during the lifc
of a forest that actually ties up essential
plant nutrients and covers the soil with
such a thick layer of humus that tiny coni-
fer scedlings have difficulty getting estab-
lished. Fires consume this organic mantle,
bare the mineral-soil secedbeds, and relecase
the accumulated mineral elements.

Thus fires can actually rejuvenate a
forest by replacing an old decadent stand
with a new vigorous one. This is precisely
what has happened ever since the Ice Age
in the lodgepole forests of the Rockies, and
throughout the range of jack pine and black
spruce in the Lake States and the boreal
forests of Canada and Alaska.

Red (Norway) pine and white pine in
the Lake States and the Northeast, and
ponderosa pine, sugar pine, larch, western
white pine, Douglas-fir, and giant Sequoia
in the West also reproduce after fires, but
by a different mechanism. Because of their
thick bark and long branchless trunks, these
trees arc fire-resistant and can survive
severe ground fires. But they lack the
closed-cone habit, and shed their seed and
drop their cones soon after the cones ma-
ture. Furthermore, in several species good
secd years occur only at intervals of 2 to §
years or more.

CONDITIONS FOR REGENERATION

In presettlement times ground fires often
crept through forests of these species,
eliminating the undergrowth of competing
shade-tolerant trees and shrubs that would
otherwise invade such forests. Such ground
fires also retarded the accumulation of
organic matter and fuels. Eventually, how-
ever, a fire hot enough to kill many of the
old trees occurred, setting up conditions
for regeneration. The area was partially
freed of tree cover; standing snags and
scattered groves or individual trees pro-
vided partial shade; mineral-soil seedbeds
were available; and competition for nutri-

ents and moisture was greatly reduced. The
scattered veterans provided seed in good
seed vears, and the denuded area gradually
sccded in to the original species. A new and
nearly even-aged forest was formed, per-
haps interrupted by groves of unburned or
fire-scarred older trecs.

Thus arose the famous pineries of the old
North Woods, the great ponderosa pine,
larch, Douglas-fir, and Sequoia forests of
the West, and the pinerics of the Old South.
Fire scars or “catfaces” on old trees still
tell of this history. And the ages of many
of our present forests can still be related to
the trec-ring records of firc scars on these
veterans. Thus many of the most magnifi-
cent conifer forests in our National Parks
and Wilderness Areas owe their origin and
present composition to past fires.

In presettlement times, fires were caused
both by lightning and by the accidental or
deliberate firing of forests by the Indians.
Early man, in fact, is thought to have
burned the forests of North America in at
least some regions for perhaps 10,000 years.
But lightning was (and still is) a suﬂ'{cient
cause of fire in many regions; and if man
failed to ignite a flammable forest, sooner
or later lightning produced the same result.
This can be inferred from the evolutionary
adaptations to fire of many plants (for
example, the closed-cone habit of jack pine
and lodgepole pine), and from records of
ancient charcoal in peat bogs, lake sedi-
ments, and glacial deposits.

The number of years between major
fires in any one area must have varied
greatly. Our best record of this today is
the trec-ring record on fire-scarred trees,
and the ages of whole forests known to
have originated following fires. Research
in the Boundary Waters Canoe Area in
Minnesota indicates that severe fires re-
sulting in the destruction of the old forest
and regeneration of a new stand usuall
recurred on any one site at intervals of 50
to 300 years.

But occasionally the interval was as short
as 10 to 30 years, and in the West the inter-
vals in some areas may have been longer
than 300 years. The interval tends to be
characteristic of particular geographic re-
gions, and related to the typical age of
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st-fire forests at marurity. Light ground
fires also burned through many stands at
shorter intervals, but these fires usually
brought in little successful tree repro-
duction.

**SUCCESSION"

In the absence of fires, insect outbreaks,
or scvere windstorms, most pioncer forests
arc gradually replaced by shade-tolerant
species. This process is known as “succes-
sion.” We once thought its ultimate prod-
uct was a regional “climax” vegetation,
capable of reproducing itself indefinitcly on
the same site, without the intervention of
major disturbances such as fire or wind-
storms.

This view of forest succession is no
longer held by most ecologists, because the
actual history of forest stands is usually far
more complex, and often punctuated by
intermittent disturbances. Even the shade-
tolerant “climax” species are replaced under
some circumstances, and the environment
itself may change through peat accumula-
tion, climatic shifts, erosion, changes in
animal populations, and other events. Some
of the trees that are capable of growing
beneath the pines and other pioneers are
the maples, eastern and western hemlock,
northern white-cedar and western red-
cedar, red, white, and Englemann spruce,
and several true firs. They are character-
ized by an ability to grow under the condi-
tions associated with deep shade, and to
become established on thick layers of
humus.

As forests grow old, trees gradually die
and fall o the ground. The age at which
this occurs varies greatly by species, local
growing conditions, getgraphic region, and
many chance factors. Generally however,
jack pine, lodgepole pine, and aspen trees
are relatively short-lived—most do not live
more than 100 to 250 years, The white
pines, red pine, ponderosa Pine, Douglas-
fir, and western larch may live 300 to 500
years or more. And the Sequoia, redwood,
western hemlock, western redcedar, and
some other western conifers may live 800
to several thousand years. These differences
in longevity also influence stand composi-
tion.

Many forests contain mixtures of shade-
tolerant trees, some of which reproduce
successfully in small openings created by
the death of individuals. Forests of this kind
tend to develop a many-aged structure if
they persist for long periods without seri-
ous disturbance by fires, insects, or wind-
storms. Examples are the hemlock, cedar,
spruce, and true fir forests of the Cascades,

lympics, and Coast Range in the Pacific
Northwest; the Englemann spruce and sub-
alpine fir forests of the Rockies; the maple,
birch, beech, and hemlock forests of the
Lake States and the Northeast; and the
balsam-fir, spruce, and cedar forests of the
New England mountains, the Adirondacks,
and the northern Lake States.

But even these more stable forests are
often ravaged by windstorms or insect epi-
demics. The spruce budworm, for example,
has recently Eilled most of the balsam fir
and much of the white spruce over millions
of acres in eastern Canada, New England,
and Minnesota. Fortunately, these forests
also have a mechanism for replacing them-
selves. Thousands of tiny balsam seedlings
arc usually present on the ground, and
many are not killed by the budworm. Thus
when the budworm has consumed an old
forest, the next generation of young firs is
waiting to replace it.

In the Rockies, vast arcas of Englemann
spruce are sometimes decimated by bark
beetles. This has happened in some of our
Wilderness Areas in the past few decades.
But usually enough seed trees escape; and
these, together with a few small seedlirgs
not killed by the beetles, initiate a new
stand. Insect-ravaged forests such as these
may look desolate for a decade or more;
but then the new forest appears, and life
begins anew as it has for untold generations.

Fires can denude vast areas for long
periods if they entirely consume forests of
conifers lacking the closed-cone adaptation,
or if they reburn young stands before seed-
bearing ‘age is reached. Lodgepole pine,
jack pine, and black spruce begin to bear
seed between 10 and 20 years of age, but
many conifers begin much later—often age
50 or more. Such reburns are not too com-
mon, however; and usually scattered indi-
viduals or groves of mature trees escape.




But changes in forest composition are to be
expected after such fires, and the rebirth
process may take several decades.

WHAT IS “VIRGIN“

The foregoing discussion suggests that
the usual concept of a “virgin forest” is
misleading. Many people think of such
forests as only the old and venerable com-
munities of large trees, and regard them as
permanent legacies from the past, that
somehow escaped the ravages of fire, in-
sects, and disease. We also require, and
rightly so, that these forests ncver have
been logged or cleared by man. Forests
resulting from logging, clearing, burning,
or similar disturbances are called “second
growth,” and are considered inferior. But
the “virgin forest” must be redefined in the
light of modern ecology, because we know
that many of our finest examples are real}fr
the products of presettlement fires, wind-
storms, insect outbreaks, and similar natural
disturbances.

A better definition of a virgin forest is
that it simply be the product of natural
environmental factors and ecological proc-
esses, as opposed to a forest resulting from
logging, land-clearing, herbiciding, plant-
ing, or similar disturbances by man. By this
definition a virgin forest can be either

oung or old, composed of large species or
small, well-stocked or nearly open, and
magnificent or homely. This is a far more
ecologically defensible concept, for it ad-
mits all truly natural landscapes, whether
the forests originated centuries ago, or just
last year following a fire or insect epidemic.
We must then recognize that the “second
growth” on a new burn today may become
the ‘“venerable” old forest in our great-
grandchildren’s time!

Many species of wildlife are adapted to
early successional plant communities, while
others are characteristic of mature forests.
Both kinds have a place in Wilderness
Areas today if they were present in the
primeval ecosystems. Species characteristic
of burns, open areas, shrub communities,
and early successional stages include the
white-tailed and mule deer, elk, ruffed
grouse, sharptailed grouse, hares, foxes,
coyotes, bears, beaver, and many more.

Some of these animals were really more at
home on the edges of disturbed areas than
in the great open areas, but they neverthe-
less were associated with new successions.
Specics that seem to have been more abund-
ant in maturc conifer forests include the
pine marten, certain squirrcls. and several
birds. Other species, such as the moose,
timber wolf, cougar, and woodland caribou
ranged widely between mature forests and
new successional stages and are difficult to
pigeonhole.

THE ELEMENTAL FORCES

The implications of natural bistory for
wilderness and mational park preservation
programs are far-reaching. For if we are
scrious about maintaining the natural eco-
systems of these areas, then clearly the ele-
mental forces of the past must still preuvail.
And when we consider past and present
resource “protection” policies, we see im-
portant deficiencies.

“% What have we been doing? Perhaps most

significant, we have attempted to control
forest fires for 50 years or more; in most
areas we are now quite successful. Yet, by
so doing we have sometimes accelerated
successional changes over vast areas—caus-
ing the simultaneous agin of forests over
entire landscapes, preventing the establish-
ment of new pioneer plant and animal com-
munities, eliminating the diversity of nature,
and excluding the .ecological niches of
many forms of wildlife. The immediate
impact is far greater in certain even-aged
and short-lived pioneer forests such as jack
pine, lodgefpole pine, and aspen than in
long-lived forests such as Douglas-fir, red
pine, ponderosa pine, and Sequoia, or in
shade-tolerant forests of maple-beech birch,
or spruce and fir.

We have also “controlled” (mostly
eliminated) the large carnivores, such as
the timber wolf and cougar. Yet they were
the only effective predators of the large
herbivores—thc elk, moose, and deer. Ex-
cessive herbivore populations and the con-
sequent overbrowsing, overgrazing, starva-
tion losses, and necessary herd-reduction
programs are old stories now.

And we have also, until recently, tried
to control forest insect infestations with
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pesticides, or by felling and burning in-
fested trees. We sometimes “clean up”
wind-damaged forests, and exotic plants
have been introduced—even deliberately.

But our fire policies have the most
powerful and pervasive effects. In a sense
we are committing our parks and wilder-
ness areas to a grand ecological experiment,
by inadvertently trying to produce climax
forests over vast areas—on a scale that may
never have occurred before.

The consequences of this program are
not only unintended, but in most cascs un-
known, for ecologists can find few cx-
amples of such circumstances within
comparable ecosystems. This is simply not
the way it was in primeval nature. We
clearly have this situation in the Boundary
Waters Canoe Area, where my own re-
search is relevant, and also in Yellowstone
National Park, Sequoia-Kings Canyon Na-
tional Parks, and probably many other
areas. (I mention these examples because
the ecological background has recently
appeared in conservation journals. See re-
cent issues of National Parks Magazine and
Naturalist, for example.)

A SOUND POLICY

If past policies are not resulting in the
preservation of nature, then what is an
ecologically sound policy? First, we must
have clear, specific, and biologically attain-
able objectives for each area. Policy state-
ments should spell out the philosophy of
ecosystem management, and the biological
nature of the ecosystem to be maintained
or restored.

Philosophically, the focus should be on
restoring the primeval environment. What
we are interested in is preserving the total
system—~the ever-shifting mosaic of plant
and animal communities. We cannot freeze
nature into a static mold. What we must do
is simply offset the disturbances caused by
modern man.

Our concept of the ecosystem to be pre-
served or restored should be based on de-
tailed studies of vegetational and faunal
history, and on an inventory of present

lant and animal communities. Fortunately,
orests write their own history in tree
rings. And many forests in our Parks and

Wilderness Areas still date from the prime-
val period.

Sophisticated methods for reconstructing
the primeval scene are available where such
tree-ring records can be obtained. By using
ring counts on old fire-scarred trecs, it is
possible to determine the fire history for
hundreds of years. And by obtaining the
ages of forest stands over whole water-
sheds, it is possible to correlatc the age
structure of present forests with this fire
record.

Written records or old photographs and
drawings can also help, especially the early
U.S. Land Office survey records, explor-
ers’ diaries, old newspapers, and similar
sources. Preserved pollens, larger plant re-
mains, and charcoal in lake sediments or
peat bogs have recorded plant communities
over much longer periods. They can be
used to connect information about the
recent past with the situation hundreds or
even thousands of years ago. Indian and
early-man archacological sites are an im-
portant source of faunal records. And car-
bon-14 dating now makes it possible to
Flace firm dates on many organic sediments,
ossils, and archaeological finds.

Decisions must be made on ecosystem
objectives when this assessment of the
primeval ecosystem is complete, and when
an inventory of present communities is
available. The historical research and the
inventory will allow judgments about the
degree to which present ecosystems have
changed from the primeval. The objectives
should spell out the vegetational, faunal,
and environmental characteristics to be
achieved.

But they are not to be viewed as static
prescriptions for each landscape unit. They
should simply detail such things as the
vegetation types and successional stages to
be encouraged, the approximate propor-
tions of the area that might be occupied by
each type and stage at any one time, the
native fauna to he encouraged, and the
significant natural environmental factors
that may require attention.

GENERAL STRATEGY

The proportion of the area to be occu-
pied by various successional stages is a key
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decision. If possible, it should be based on
virgin-forest age classes or other solid

evidence of the frequency of new suc-
cessions.

Once ecosystem objectives have been
set, a stratefgy to achieve these goals is
needed. Unfortunately, strategics are not
yet available for many ecosystems, and in
such cases the initial focus must be or: sele-
vant ecological research and teciinique de-
velopment.

But the basic general strategy is clear. It
will simply be to replace missing vegeta-
tion types or faunal clements, and to see
that important natural environmental fac-
tors are present at vs};lproximately their
natural frequencies. en these require-
ments are met,  we accept as natural the
changes in plant and animal communities
that may occur in both place and time. We
are not really trying to manage nature or
control succession. We must not insist on
a given vegetation type or animal com-
munity for each site.

Fortunately, in the United States, many
Park and Wilderness ccosystems are still
close enough to the primeval that drastic
changes in flora and fauna will not be
needed over much of the area. It is mainly
the proportion of successional stages that
will require corrective action. In contrast,
in muc?l of Europe, the Middle East, and
the Far East, virtually all primeval eco-
systems have been destroyeg for so long
tKat the concept of the “natural” ecosystem
is hardly relevant.

ACTIONS NEEDED

What specific kinds of actions are needed
to implement this general strategy? I can
suggest several, and some of these are al-
ready endorsed by the National Park Serv-
ice, the Forest Service, and other agencies
that manage nature reserves:

1. Re-introduce missing members of the
animal communities wherever possible.
This includes both herbivores and carni-
vores.

2. Restore native vegetation where it has
been badly disrupted by gast logging,
grazing, agriculture, etc. (Soil prepara-
tion, seeding or planting, and mechani-

cal vegetation control may be necessary
where changes have been major.)

3. Avoid the introduction of exotic plants,
animals, and fish. Eradicate exotics al-
ready present where feasible.

4. Allow native insect and plant diseases
to reap their toll. Cease the application
of all pesticides, herbicides, and similar
chemical controls.

5. Do not clean up blowdowns, or insect-
and disease-killed forest stands.

6. Assurc a natural fire regime where fire
was a significant environmental factor
in the primeval ecosystem, by pre-
scribed-controlled burning if necessary.

Only natural environmental factors
should be employed, to the maximum ex-
tent feasible. Artificial seeding and plant-
ing, soil preparation, and mechaaical vgge-
tation control are justified only to offset
major disturbances by modern man. Where
seeding or planting are used, only local
seed sources should be used.

Fire policies and programs need discus-
sion, because fire is such a powerful envi-
ronmental factor, and because it is one of
the few major natural factors over which
we exert control. Today, we are greatly
reducing the area burned in many nature
reserves where fire was once the single
most important factor in generating new
successions. In such ecosystems we really
have at least six fire policy options, and a

decision cannot be avoided. These options
are:

1. Attempt fire exclusion, and accept the
slow but pervasive changes in plant and

animal communities that inevitably
follow.

2. Allow “safe” lightning-caused fires to
burn; allow also for some other wild-
fires that cannot be c¢o:.trolled, but
extinguish the rest. If this results in less
than the natural fire frequency and
burned area, so be it.

3. Allow “safe” lightning fires to burn,
allow for some other wildfires that can-
not be controlled, but prescribe enough
additional controlled fires to assure the
natural fire regime.




4. Suppress all wildfires to the extent feasi-
ble, and duplicate the natural fire regime
with prescribed-controlled fires.

5. Allow all wildfires to burn unchecked
unless life or property are directly
threatened, and hope that a natural
fire regime will result.

6. Abandon the ideal of natural ecosys-
tems, and turn to full-scale vegetation
and environmental manipulation b
mechanical and chemical means, sced-
ing, planting, ctc. Attempt to produce a
desired vegetation with the tools of
applied forestry.

THE OPTIONS

For most areas 1 favor either option
three or four, depending on the particular
fire control, human safety, and pro;Eerf:y-
safety considerations of the area. Either
would provide approximately the natural
fire regime, and avoid the risk of letting
wildfires get out of hand before control is
attempted.

The second option, allowing for “safe”
lightning fires and some escapes, but not
using prescribed fires, may also be accept-
able where it would yield close to the
natural fire regime. In isolated mountain
areas this may be a valid policy if there is
little possibility of fires escaping to lands
outside the wilderness or park.

The last option, mechanized forestry,
seems to me to be inconsistent with the
basic philosophy and objectives of our
National Parks and Wilderness Areas. It is,
however, urged as the only realistic and
practical choice by some foresters and by
many of the forest industries, who point
out that a commercial harvest of timber
could be obtained as a byproduct. Timber
cutting is now practiced in parts of the
Boundary Waters Canoe Area, in Algon-
quin and Quetico Provincial Parks in On-
tario, and in several other large Parks in
Canada and other countries. But in none of
the cases with which I am familiar is there
a serious attempt to duplicate primeval
vegetation conditions after cutting. Un-
fortunately, this option, without commer-
cial incentives, will have to be resorted to

in some auto campgrounds and other high-
use sites.

I reject the fifth option, allowing all
wildfires to burn, both because it endangers
life and propcrtfr, and because with recrea-
tional use the location and frequency of
fires would be unnatural. We cannot en-
danger human lives either inside or outside
wilderness areas, and we cannot risk dam-
age to commercial forests or to structures
outside.

Itis clear also that I do not favor the first
option—attempted fire exclusion. This is
the present practice in many areas, but as
pointed out before, the ecological conse-
quences_are great and uncertain.

A further problem, which we may al-
ready be facing in many areas, concerns
the accumulation of forest fuels with fire
exclusion. In cool coniferous forests there
is a gradual accumulation of litter and
humus on the forest floor. And in severe
drought this organic matter can become a
major fuel. Also, as forests mature, the
total standing volume of flammable ma-
terial increases, and often there is more dry
dead wood in old stands.

Some forests certainly reached these
stages under primeval conditions, and I do
not mean to imply that old forests are un-
natural. But if we attempt fire exclusion in
an ecosystem consisting of maturing even-
aged forests, we may force a totally un-
natural preponderance of old stands upon
the landscape. If a wildfire does then csc:}pe
during severe fire weather, the potential for
a real conflagration is present. Its ecological
consequences ma‘y be most unfortunate, to
say nothing of satety problems.

RESEARCH NEEDED

But it must be emphasized that in most
areas we are not yet ready to introduce
rescribed fires of the kinds re%uired eco-
ogically, or on the scale needed to dupli-
cate the natural refime. Much experimenta-
tion will be needed to achieve technical
expertise in firing and control methods, in
gaging weather and fuel factors, and in
understanding the fire prescriptions neces-
sary to achieve the ecological effects of the
natural wildfire regime. The size of areas

0

ri




.
]

to be burned, the frequency of burning,
and the burning techniques are all matters
of choice that require research. There is no
nced, and indeed it may be impossible, to
burn every ycar. Onc might allow major
burns only once every 10 to 20 years. This
will depend on the natural fire frequency
as well as on burning weather.

There has already been much research in
prescribed burning, and many applications
are being made. But for ccosystem applica-
tions in the virgin wilderness, we are talk-
ing about the introduction of severe ground
fircs or even running crown fires in maturc
forests. These fircs must in some cascs be
severe enough to kill most or all of the
trces within the burn. Of course, only a
very small percentage of the park or wil-
derness would be burned at any one time.
The aim would be to slowly re-establish the
primeval distribution of f)olrest age classes
and vegctation stages, We have little rele-
vant experience with prescribed burning to
achieve this.

Research to develop the needed expertise
in both prescribed burning and fire ecology
is now under way adjacent to the Boundary
Waters Canoc Krea and in Sequoia-Kings
Canyon National Parks. These studies are
new, and much more work is needed.
Meanwhile, as we await the development
and acceptance of prescribed burning,
ccologists and managers can proceed with
inventories of present Klant and animal
communities, and with historical research
to document the primeval ecosystems. For-
tunately, we do have some time yet, be-
cause most successional changes in vegeta-
tion are slow.

And meanwhile the public must con-
tinue to exercise great care with fire in our
Parks and Wilderness Areas. Smokey Bear
has perhaps oversold his message—he should
be telling us that some fires can help the
forest and create new homes for wildlife.
But we must leave prescribed burning to
the experts, and prevent all man-caused
wildfires.

Air and water pollution and soil erosion
are being suggested as obstacles to the use
of fire in ecosystem preservation programs.
Fire opponents Suggest that intolerable
smoke would result, and that there would

be cxcessive inputs of soil nutrients and
sediment into lakes and streams.

SMOKE NOT SMOG

Let me give a few reasons why I think
these fears are unfounded. First, studies
show that forest fire smoke is chemically
different from urban or industrial smogs.
Smogs contain large amounts of sulfur and
nitrogen oxides, carbon monoxide, ozone,
and peroxyacetyl nitrate (PAN). Forest-
fire smoke contains far less of these injuri-
ous compounds. It is composed mainly of
carbon dioxide, water vapor, smaller
amounts of carbon monoxide, small quanti-
tics of olefins and cthylene, and particulate
matter. It does add some pollutants, but it
simply does not posc the same threats to
human health or vegetation.

Furthermore, urban and industrial smogs
arc emitted continuously, and in the areas
of our densest populations. But fires in
Wilderness would occur only on a few
suitable burning days, and then only in
years when burning was feasible and
necded, and in remote wildlands. The most
scrious urban smogs occur where the local
atmospheric circulation permits accumula-
tion of toxic gases. Fires in wilderness
would contribute to these local problems
only where a Wilderness occurs within the
same “airshed”. This is not common.

Most of the mincral elements released in
the burning of forests are not lost through
runoff. They are simply recycled back into
the plant and animal ecosystem. If this were
not so, fires would have depleted the for-
ests of North America long ago. The truth
is that many northern conifer forests owe
their vigor to this periodic recycling of
nutrients—it is part of nature, and it has
occurred countless times in the past.

Although some past studies have pro-
vided data on this question, we are just
now really getting the facts. The available
studies suggest that there are some nutrient
releases to streams following fires, but these
releases may be no larger than those ac-
companying commercial timber harvests.
Furthermore, fires in nature do not remove
large volumes of nutrient-containing wood,
bark, and foliage from the ecosystem as
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does commercial tree harvesting. And fires
in nature or prescribed fires generally
would occur on any one watershed only at
long intervals.

EROSION RARE

The popular notion is that massive soil
crosion usually follows forest fires. But
personal observations over many ycars in
manr regions have convinced me that this
rarcly occurs in natural forests. (A dramatic
cxcetption is the chaparral type in Southern
California.) On very steep terrain it may
occasionally happen for short eriods, but
ecven there prompt revegetation of the
burns usually stops soil movement within
a year or two. On stcep slopes, the combi-
nation of clearcutting, careless road con-
struction during logging, and slash-burning
after logging smay cause scrious crosion.
(And this is poor forestry, too!) But this
should not be equated with the cffect of
fires in the virgin wilderness. Again, if
disastrous crosion had followed most fires
in nature, the virgin wilderness of North
Amcrica would not have contained the
beautiful conifer forests still present in
many firc-dependent ccosystems.

Onc may also ask whether fires in Parks
and Wilderness Arcas would not deplete
atmospheric oxygen. But this argument is
invalid, too. A trec will consume just as
much oxygen when it dies and decays from
causes such as wind breakage, diseases, or
insects, as when it is consumed by fire. The
rates of oxygen consumption are much
different, but the amounts arc identical.
Since all trees are mortal, it really matters
little to the carth’s oxygen balance whether
trees dic gradually in an aging forest, or
suddenly in a fire that covers a limited
region. The new forest on the burned area
will again be producing a large nct output
of oxygen within a few seasons, while the
old climax forest may not produce any
more than it consumes.

But regardless of these arguments, one
thing is clear. Fire was part of the natural
environment in many of our most cher-
ished nature reserves. If we are to truly

reserve natural ecosystems, we must allow
gre to be part of the system. And if such
natural cvents in the past produced accept-

able conditions, we can cxpect them to
continue to do so in the future.

Today there are still areas of de facto
wilderncss outside designated Wilderness
Arcas, National Parks, and other nature
reserves, cspecially in the West and Alaska.
The ecosystems of some of these areas are
still fairly intact. But as our population
rises and pressures on the land increase, the
designated reserves may become virtually
the only lands where relatively complete
ccosystems can be maintained.

LOOK TO EARTH

Lect me also stress that our major nature
reserves must be kept large enough to de-
fend as viable ccosystems. They must be
large enough so that reintroduction of fire
is feasible, and also so the impacts from
commercial forests, cultivated lands, and
industrial arcas will not impair them. The
home ranges of significant animals and birds
must be protected adequately—cspecially
the rarc or endangered species with large
home ranges, such as the timber wolf,
cougar, grizzlhy, caribou, and bald eagle.
We have no firm guidclines for minimum
ccosystem size. I suspect the answers will
vary for cach area and cach problem. But
obviously, where the arca is too small to
protect from scrious extcrnal impacts, we
are in trouble. Recent problems with water
levels and the jetport near the Everglades
National Park are cases in point.

I am sure that several of the suggestions
in this article will provoke deep questioning
in many minds. You will ask i? somehow
there aren’t simpler ways to preserve nature,
or to manage our National Parks and
Wilderness Areas. 1 sympathize with you,
because I have undergone the same soul-
searching mysclf. And you may ask, is the
preservation of nature really that impor-
tant? It sounds like a big job; it will take
more rescarch, more time, morc money,
and more people trained in ecology. Can
we afford to devote so much time and
energy to this problem?

My answer is YES, we must! We are not
talking about preserving a few Parks and
Wilderness Areas to be used as giant play-
grounds. We are talking about keeping our
perspective on human life in relation to the
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earth’s ecosystems. And we may even be
talking about the survival of mankind! For
if we are ever to understand the living
ecosystems of the earth—the only life in
our solar system as far as we know—then
we must keep some remnants of this natural
system before us. And for a long time yet!

Have we, in our wisdom, already learned
all that our children will ever want to
know about the structure, functioning, and
evolution of the natural world? Is it possi-
ble that they may yet need some of the
genctic diversity of the plant and animal

life that is increasingly confined to our
remotest lands and nature reserves?

The answers to these questions are clear
enough to most of us by now. We part
with these last remnants of the natural
world at our peril. And the choice is
simply a matter of prioritics. If we can
afford billions to recover a few bits of
sterile dust and barren rock from the moon,
perhaps we can also afford a realistic and
ecologically sound program to preserve a
few examples of the life systems of

PLANET EARTH!
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UNDERSTANDING
THE VISUAL RESOURCE

by FLOYD L. NEWBY, Division of Recreation, Bureaw of Land
Management, U. S. Department of the Interior, Washington, D. C.

ABSTRACT. Understanding our visual resources involves a com-
plex interweaving of motivation and cognitive dprocc:sses; but, more
important, it requires that we understand and can identify those
characteristics of a landscape that infuence the image formation
process. From research conducted in Florida, three major variables
were identified that appear to have significant effect upon visual
preferences: (1) visuaF order, (2) visual complexity, and (3) edge
relationships. The interaction of these variables produces spatial
definition, which promotes or retards a sense of physical, visual,
and psychological access. Without an understanding of the mech-
anisms and principles involved, landscape management to promote

environmental integrity is strictly a hit-or-miss proposition.

IN A TIME when we are being almost
overwhelmed with clichés about envi-

ronment and ecology, we must recog-
nize that man is truly a visual animal with
respect to his environment. He learns more,
reacts more, and appreciates more through
his visual system than through any other
sense. Concern for quality in our visual re-
sources has assumed an urgency in the
priorities of public issues.

In light of the developing urgency and
rationalization of the significance of the
visual environment to work, health, and
enjoyment, it is amazing that so little has
been known about how the environment is
actually exﬁaerienced. Almost as compensa-
tion, a proliferation of public and private
programs has evolved to regulate, preserve,
and enhance the appearance of elements in
the visual environment. My research has
been concerned with some of the factors
that possibly contribute to the broader
question of how man visualizes his envi-
ronment.

S

Man's perception of his visual world
must involve not only individualistic and
transitory motivations but also those fea-
tures of an environment that have potential
to shape basic imagery. It is these features
that challenge us to understand, to inter-
pret, and to manipulate them as a means for
satisfying basic psychological and social
needs in a complex world society. Thus the
challengz has become one of understanding
the prccesses and mechanisms of perceptual
experiences.

PERCEPTION
OF THE VISUAL RESOURCE

Perceptual experience involves intricate
relationships between what is seen and the
individual doing the seeing. The standard
cliché for these relationships is that “Beau
is in the eye of the beholder”. There 1s
little argument when dealing with superla-
tive examples of visual landscapes, nor is
there any great disparity when identifying
what is chaotic and ugly.




The real problems exist within the am-
biguous middle range of the natural beauty
continuum, Within this range are found
the ‘majority of landscapes to which man
is exposed throughout his life—landscapes
that support or destroy the imagery of
movement from here to there. These inter-
vening landscapes have potential to en-
hance, detract from, or do nothing to the
experience of man moving through an
environment. If a landscape does in fact
possess such potential, then perhaps beauty
can be attributed to more than merely a
set of preconceptions uniquely held by
each individual.

Perception of a visual display is exten-
sive and expansive. It radiates across scien-
tific, philosophical, and artistic concept
borders to the extent that virtually any
science or art makes a contribution to the
understanding of the perceptual process.
Of particular importance is the interaction
of the sciences with the traditional arts.
Perceptual psychology and landscape-de-
sign theory are perhaps the more fruitful
contributors to an understanding of this
phenomenon.

With the explosive increases of driving-
for-pleasure occasions, perception in mo-
tion is of particular concern to managers
of potentiaY resources as well as existing
visual resources. In simple fact, the over-
expanding transportation system is creating
visual resources out of lands that were
previously inviolate to John Q. Public. The
hinterlands have been opened, and the
public is incensed over both real and im-
agined destruction of landscape integrity.
Expectations born out of the desensitizing
mechanisms of urban living are not being
realized, nor can they if we fail to under-
stand the psychological and visual impacts
of land manipulation.

An environment must be accessible, not
only in physical terms, but also in psycho-
logical and visual terms. It must not deny
but rather encourage participation, involve-
ment, and choice. Without such attributes,
an environmental display becomes nothinfg
more than a reflection of everyday life
space with its monotonous and nonmoti-
vating character. This is a situation to be
avoided.

A search for meaning within the visual
world has been the natural product of
man’s experience with his environment. He
creates his images based upon what he sees,
and what he perceives is a function of the
clarity of the information being presented.
The ~mechanisms of visual information
transmittal and the constraints of reception
are the major problems. Why information
reception differs between individuals is a
major concern if predictive capabilities
concerning the aesthetic response potential
of various landscapes is to be developed.

PERCEPTUAL SCALE

Perceptual imagery is a dynamic mani-
festation conditioned by man’s sensed re-
lationship to his environment. This is a
psychological variable that relates orga-
nized substance to interpersonal motivation
and behavior. For instance, while walking,
man senses the texture of the walking sur-
face, the warmth or coolness of the sur-
rounding air, the constrictions and releasecs
of changing space, and the alternating pat-
terns of light and shadow; he becomes
immersed in the tactile qualities of his
proximate surroundings.

The personnel or immediate space of the
individual is drastically altered when he is
involved in an automobile driving experi-
ence. Scale relationships are expanded and
detailed perception is reduced. Mass, space,
color, and movement interact as substitutes
for the sensual intimacy experienced at
pedestrian scale.

When you are driving, information is
resented at a rate that is both stimulating
and stressful. Patterns and relationships
between visual components are more ac-
cessible, but perception of visuval detail is
negated because time and position do not
encourage visual or psychological lingering.
At automobile scale, vision can be expan-
sive or enclosing in terms of what can be
seen. At this scale the simple may be trans-
formed into the complex, based purely on
the rate of information presentation. The
phenomenon of vision in motion acts to in-
tegrate and transmute single visual entities
into understandable and coherent patterns
of light, mass, and space.
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The paradox of perceptual scale is that,
as movement is accelerated, the relation-
ships within and between visual elements
become more apparent. If the apparency is
hampered by discordant organizations, then
positive imagery does not develop. Creation
of mass or space, which is inappropriate
for a particular movement scale, may re-
sult in adding nothing to a visual experi-
ence; or it may restrict image formation.
Nonrelevant visual formation may produce
visual stress or encourage monotony, both
of which are undesirable from a land-
manager’s standpoint.

A roadside landscape’s positive affective
(emotional) response potential is a func-
tion of an observer’s movement scale
through or across it. Without an under-
standing of the relationship between an
observer, his manner or mode of movement
and the organization of a visual resource,
anticipatory assessment of observer re-
sponse to landscape alterations is strictly
hit-or-miss, a luxury we cannot afford.

PARAMETERS
OF VISUAL ORGANIZATION

The basic tenets of perception incorpo-
rate the interaction of man’s senses into a
system whereby he is able to adapt to a
world of constantly changing environ-
mental conditions. Man in motion must rely
very heavily on the visual system to adapt
to the rapidity and overabundance of in-
formation being presented to him. The
steps that lead an observer to interpret a
visual entity in a particular w;y involve a
complex interweaving of affective and
cognitive processes. If the organizational
characteristics of his visual world are not
readily apparent, he manufactures, selects,
or rationalizes the materials of image forma-
tion, provided sufficient time and motiva-
tion are available.

A question arises about whether or not
it is desirable to allow image formation to
develop uncontrolled or on the whims of
observers. In many instances, a positive re-
sponse is the desired response and onc that
is deemed socially acceptable in terms of
environmental involvement. If a visual dis-
play is difficult to organize perceptually, it
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provides less information for positive
imagery than a display possessing organized
and coherent relationships between parts.
The parameters of organization thus be-
come critical if the desired image is to be
available at all levels of discriminating
capability.

Visual Orde:
as an Image Determinant

Order in the visual world refers to the
existence of some similarity of physical
characteristics among the parts or of some
discernibly harmonious space relation
among them (Litton 1965). A landscape
having positive visual value has it because
a person of ordinary experience can see the
compositional relationships of known and
recognized things. Normally an individual
will tend to seek for or try to locate a
sense of rightness and continuity in his
visual surroundings. Because of his ten-
dency to order and organize virtually every
aspect of cultural learning, man has come
to expect a degrec of established order
within his visual world.

Visual order is recognized through per-
ceptual establishment of relationships within
and among the elements of a visual display.
Actual organization requires that each ele-
ment conform to its context or to an
observer's expectations, which may or may
not be realistic. People have a difficult time
relating to the unfamiliar, and they become
bored with too much of the familiar.

If the elements of the environment relate
to each other, they exhibit a degree of
order, and the intricacies of a visual dis-
play are more likely to allow an observer
to perceive an image based on the intensity
of that order. This is especially true when
man is in motion. A visual display without
some semblance of order requires excessive
time to perceive, and the observer will seek
out general forms rather than time-consum-
ing detail. In essence, visual order encour-
aies perceptual lingering, whereas visual
chaos produces stress and alienation.

Visual Complexity
as Opportunity or Constraint

Complexity relates to the intricacy of the
relationships, which affect the rate with
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which information can be perceived. Obvi-
ously, complexity increases with the num-
ber of elements that can be identified.
These elements are space-defining compon-
ents such as vegetation, topography, and
water. How an individual processes the
available information will be a function of
his visual experience and the organizational
legibility of the visual elements.

Fack individual has his own level or
degree of complexity tolerance, which is
dynamic in the sense that it shifts upward
as perceptual grasp is refined. Some Famili-
arity must be present to retard stress; but a
degree of the unusual, the unknown, or che
unperceived must exist to prevent boredom.
Accordingly, simplicity in an environment
can be a deterrent to visual pleasure, par-
ticularly if flow experience or movement
is restricted. If a movement system allows
the observer to match his speed to his level
of perceptual complexity, the otential for
{)osntive response is considerably enhanced.
ncreased rate of movement provides stimu-
lus complexity in time to an inadequate or
low stimulation complexity in space.

Apparently an optimal amount of com-
plexity exists for each individual, which
serves to maintain perceptual interest at a
high level. Through the processes of selec-
tion, humans tend to demonstrate a prefer-
ence for complex visual environments
rather than simple obvious ones, particularly
under conditions of increasing order or
visual accessibility. My recent research in
Florida gave definite support to the thesis
that perception of complex visual stimuli
depends as much or more upon the quanti-
tative (comPlexity) and qualitative (order)
characteristics of the stimuli as it does upon
motivational and behavioral characteristics
of the observer.

Edges as Visval Organizers

There is need to emphasize effective cir-
culation in and around a given visual land-
scape so that its order and complexity m?’
be revealed in a positive manner. Regard-
less of whether perception results from an
observer’s static or flow experience, land-
scape elements are organized and identifi-
able by virtue of what designers call
“edges.”

Edges refer to perceived or imﬁ)lied di-
viding lines between landscape elements:
they are lines in which surfaces meet and
individual identity becomes apparent; they
are those critical positions depicting rela-
tionships between parts. But even more
important, edges serve a variety of func-
tions: they serve to simplify or complicate
organization by virtue of their number and
configuration; and they create order
through their convergence into a perceptu-
ally viable array. Thus the degree of order
and the level of visual complexity within a
landscape are set by the edges found within
the system.

The effect of edges upon image forma-
tion is dynamic and changes in response to
perceptual need and movement scale. For
the most part, edges are not used as move-
ment systems; but they do, by virtue of
their defining role, dictate how visual ac-
cess can be accomplished for maximum
contrast and variety of experience.

PERCEPTUAL ORGANIZATION
IN RESOURCE MANAGEMENT

An individual has a propensity to see
only those things that are consistent with
his ‘established frame of reference. In light
of a growing awareness by the public and
resource managers concerning our visual
resources, it is vital that we understand the
mechanisms of image formation. If a sensi-
tivity for scenic amenities is developed, the
important variables of visual organization
can be modified or molded to preserve
both the integrity of the resource and the
experience an observer harvests from that
resource.

Because the m:H'ority of landscapes are
categorized from flow experiences on high-
ways, the factors of order, complexity, and
edge effect are integral to planning land-
scape alterations. The interactions of these
variables produce spatial definition that en-
courages or discourages p_lll_ysical, visual,
and psychological access. To understand
these interactions, we must look to con-
cepts from design, perceptual Psychology,
ecology, and the benhavioral sciences. Such
analysis can identify opportunities and con-
straints conditioned by the basic and social
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needs of observers as well as the environ-
mental integrity of the landscape.

At present there is no cookbook approach
for understanding the visual resource, nor
are there definitive procedures for insuring
that scenic amenities become harvestable

commodities. However, the fact that re-
source managers are becoming sensitive and
responsive to environmental interactions
opens new avenues for developing a posi-
tive approach to the assessment of the
aesthetic response potential inherent in all
visual resources (Newby 1971).
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EXTERNAL BENEFITS |
OF NATURAL ENVIRONMENTS

by LARRY W. TOMBAUGH, Staff Associate, National Science ,
Foundation, Washington, D. C., formerly Project Leader, USDA
Forest Service Cooperative Forest Recreation Research Unit,
Raleigh, N. C.

: ABSTRACT. Existing methods of assessing economic benefits aris-
; ing from certain physical environments left in a relatively natural
condition do not include estimates of external benefits. Existence
value is one such external benefit that accrues to individuals who
have no intention of ever visiting the area in question. A partial
‘ measure of the existence value of National Parks has been found.
E Additional research in this area should yield information important

to land-use decision making.

Y ASSIGNMENT for this Sym-
posium is to discuss research progress
in the identification and measure-
ment of external benefits arising from land
areas left in a relatively natural condition.

The concept of “externalities,” the ge-
neric term for a variety of specific kinds of
market failures, occupies an important Fosi-
tion in modern welfare economics. If ex-
ternalities are present, the equilibrium
approached by the workings of a competi-
tive market mechanism will not necessarily
be a position of maximum efficiency or
economic welfare. Social costs or benefits
will not equal private costs or benefits. The
market will produce either too small or too
large an output of some goods and services.

Various kinds of externalities are often
assumed to be associated with outdoor
recreation, and this is partially the justifica-
tion for providing certain recreational serv-
ices in the public sector. But what are these
external eftects? Can they be measured in
terms that permit comparison with other
kinds of benefits and costs? The answers

to these questions are important to the
rational formulation of public pelicy in-
volving alternative uses of natural resources.

Externalities can be classified as: (1)
external benefits, or economies, arising from
production; (2) external benefits arising
from consumption; (2) external costs, or
diseconomies, arising from production; and
(4) external costs arising from consumption.
In my brief stay at the Cooperative Rec-
reation Research Unit at Raleigh, I was
interested in specific types of external
recreation benefits within the first category
—those arising from production.

Robert Dorfman (1964), in his book The
Price System, offers a clear example of this
e of external benefit. Dorfman points
out that the Salton Sea, in southern Cali-
fornia, is one of the country’s most produc-
tive inland fisheries. A high nutrient level
is maintained through the tremendous input
of fertilizers from the many farms of the
Imperial Valley. The farmers, in other
words, pay for the fertilizer; and the fisher-
men enjoy part of the benefits without
being made to contribute to the costs.
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This situation leads to a misallocation of
resources. If the farmers act as economic
men, they will apply fertilizer until an
additional dollar's worth will just produce
an additional dollar’s worth of crops. If
other inputs are being used efficiently, this
equating of marginal costs with marginal
returns will maximize their net revenues.
Obviously, the farmers would not want to
spend an extra dollar for fertilizer if that
application would add only 98 cents to the
value of the crops. But suppose it increased
the dollar value of fish yield by § cents?
At the margin, the application would add
more to output than to costs. Unless the
application is made, an inefficient solution
will result. Under a price system, the in-
dividual farmer will pay no attention to the
impact of his activities on the fishermen.

A similar example could be drawn from
recreation if a situation could be found in
which the mere provision of a particular
recreation area or facility provided benefits
to non-users as well as to users. Wilderness
is often thought to produce this kind of
external benefit.

Outdoor recreational services are also
often claimed to produce external benefits
of the second type—those resulting from
consamption of the services or participation
in outdoor recreation activities. Ruth Mack
and Sumner Myers (1965), for instance,
argue that there are “benefits which result
from the advantage to all people, whether
or not users of outdoor recreation, of living
in a country where more rather than fewer
people are educated in the ways of the
out-of-doors.”

~ Suppose this hypothesis is correct. Then,
if the individual is required to pay the full
costs of outdoor recreation €Xperiences, he
will adjust his participation so that his per-
ceived benefits per unit of cost for an
additional hour of recreation just equals
the benefits per unit of cost for additional
units of other goods and services. But if
benefits from the additional heur of recrea-
tion accrue not just to the individual but
to all of society, an underallocation of time
devoted to recreation will occur in the
private market.

External diseconomies, or costs of pro-
duction and consumption, are mentioned

here only to complete the discussion of
externalities. This is not to minimize their
importance, since almost all forms of pollu-
tion are examples of external costs. But my
research—the topic of this paper—was con-
cerned only with external benefits of pro-
duction.

EXTERNALITIES
IN ECONOMIC ANALYSES

Much government activity is directed
toward correcting for various kinds of
externalities so that a reasonably efficient
allocation of resources is obtained within a
particular distribution of income. Analysts
of public policy altematives are thus faced
with the problem of identifying these ex-
ternal effects where possible. In some cases,
actual measurements within a reasonable
degree of accuracy can be obtained. In
others, the externality can only be treated
qualitatively. The reliance that can be
placed on information provided by eco-
nomic analysis increases as the proportion
of total benefits and costs included in the
analysis increases.

Outdoor recreation has long been recog-
nized by economic analysts as a particularly
intractable dproblem. For a variety of rea-
sons, including the perceived existence of
many kinds of extemnal benefits, the public
sector has traditionally played a dominant
role in providing outdoor recreational op-
portunities. Prices, which for most goods
indicate the relative willingness of con-
sumers to pay, have not been generated.
And willingness to pay for goods and serv-
ices is generally considered to be an appro-
priate measure of economic benefits.

Because of the absence of reliable market
signals, and faced with growing numbers
of resource allocation questions involvin.
outdoor recreation, economists have di-
rected considerable attention to the develop-
ment of ways to measure the demzand for
certain kinds of recreational opportunities.
Estimates  of willingness to pay can be
derived from economic demand curves.
None of the methods developed to date are
both theoretically sound and readily adapt-
able to practical applications. Much more
research is needed.

But suppose we could put our faith in
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one of the existing methods. Would it
actually reveal the full willingness to pay,
or the total economic benefits, of a particu-
lar recreational opportunity? The answer
is no, as long as external benefits are pres-
ent. All the known methods of assessing
demand are based onsome kind of response
of actual users to changes in real or simu-
lated prices. Extemnal benefis are not
included. Yet external benefits are compon-
ents of total willingness to pay and should
ideally be included in economic analyses
when they exist.

Important research questions are: (1)
What external effects do arise from the
production and the consumption of out-
door recreation services?, and (2) how can
they be measured? Many types of external
benefis will undoubtedly always def
measurement. Those hypothesized by Mac
and Myers provide an example. There
seems to be no way to measure the eco-
nomic benefits that accrue to society at
large because the citize is generally
int%rmed about the out-of-doors. But some
progress in identifying and measuring spe-
cific kinds of externalities is bound to help
clarify thinking about gains and losses
associated with alternative uses of natural
environments.

EXISTENCE VALUE
AND OPTION VALUE

My work at the Cooperative Research
Unit at Raleigh was concerned with two
particular external benefits arising from the
“sroduction”, in a loose sense, of identifi-
able units of relatively natural environ-
ments. These two types of external bene-
fits are: (1) existence value and (2) option
value.

The concept of existence value has been
recognized for some time, although the
term has not yet been used in the literature.
John Krutilla (1967) has used the term
“bequest motive” to express roughly the
same idea, I prefer existence value because
it is less specific in its connotations about
motivations; i.c., it does not imply a hand-
ing down to later generations. atever
the term, I am ulking about the external
benefit of natural environments (or any

o

“willingness of actual users to pay

kind of good) that accrues to individuals
having no intention of ever visiting the site
or using the good in question. These people
are willing to give up resources simply to
know that the area, feature, or good exists
in a particular condition. As mentioned
earlier, this type of external benefit is
frequently claimed to be associated with
wilderness and outstanding natural features.

Option value was first described b
Burton Weisbrod (1964). ia principle, his
arguments apply to all goeds charactcrized
by: (1) a demand that is infrequent and
uncertain; (2) high costs of expanding pro-
duction once output is curtailed; and (3)
an absence of perceived close substitutes.
Maay National Parks, wildlife species, and
cultural features fall into this cacegory. An
underallocation of resources to these goods
might occur if a private producer at-
tempted to maximize his profits, even if he
could ogerate as a perfectly discriminating
monopolist and thus capture the consumer
surplus of each user.

Weisbrod’s argument depends on the
existence of persons who are unsure of
their future demand for the goods. Some of
these people may, in fact, never express a
demand. In other words, an individual may
have some expectation of visiting, say, a

rticular National Park sometime in the
uture, but in actuality may never get
there. Yet if people with these expectations
of future demand behave rationally, they
will be willing to pay something to main-
tain the option of using the goods in the
future if they so desire.

Weisbrod calls this willingness to pay
for the standing services of many types of
goods option walue. He uses Sequoia Na-
tional Park as an example of a “good” that
meets his requisite characteristics in the
extreme and for which option value may
represent a substantial proportion of total
benefits received. If ‘this is the case, efforts
to estimate the benefits of Sequoia based on
would
understate the total benefits of Sequoia in
its existing condition.

Economists at Resources for the Future,
Inc., have recently developed a more rig-
orous way to demonstrate the possibility
of an option value in excess of consumer

-




surplus. To me, the deductive evidence in
favor of option value for certain kinds of
goods 1s quite convincing. I hasten to add,
however, that some other economists who
have considered the subject do not share
this view.

EMPIRICAL WORK

My research on external benefits was
directed to the question whether empirical
sufport for option value and existence
value could be generated. Ideally, monetary
measures for both would be developed in
order to assure comparability with other
resource values. But markets do not usually
exist for external benefits because, in a
large group, it does not pay any one indi-
vidual to reveal his true preferences for the
good or service. The problem is that no
one can be excluded from enjoying the
benefits. Once a wilderness is preserved,
the satisfaction of knowing that it exists
accrues to everyone. If one individual were
asked to pay for this benefit, he would
likely refuse, since no one can keep him
from enjoying it. But perhaps some ap-
proximations can be found.

It is my opinion that many conservation/
preservation organizations serve as focal

ints for the voluntary expression of vari-
ous kinds of external benefits arising from
natural environments, wildlife, or other
objects of the groups’ attention. They can
be viewed as quasi-markets for these serv-
ices. Consider the National Parks and Con-
servation Association, for example. Its pri-
m responsibility, as stated in 1ts monthly
publicatior, is to help protect the national
parks and monuments of America. Many
people willingl{ and voluntarily give up
resources to help assure that this respor.s:-
bility is met. Admittedly, contributors are
seeking to get parks established and pro-
tected through the political process rather
than through the marlf(et. In this way, they
can avoid paying the full opportunity costs
of the mpzzlxrcgs involvegpoNever%el&,
their contributions must be a partial re-
flection of the utility expected to be gained.
It makes sense, then, to consider these vol-
unuug' payments as ial - measures of
benefits of National Parks to be compared
with the true (opportunity) costs of estab-

lishing new parks or maintaining existing
areas 1n a relatively natural state.

Members of the National Parks and Con-
servation Association provided the data for
my research. The membership roles of the
Association were systematically sampled to
obtain information on the magnitude of
individual contributions and on addresses
of contributors. Other information, such as
estimated fprobability of future use, was
obtained from a questionnaire mailed to
sampling units.

Four percent of the sample donated
money to the National Parks and Conserva-
tion Association while having no intention
of ever visiting a National Park. These
contributions, it seems to me, can be inter-
preted as expressions of existence value.
Whatever their motives, these people are
willing to voluntarily give up resources to
help assure the existence of an environ-
mental feature that they will most likel
never see. These peo%l;: apparently beneh};
from knowing that National Parks exist,
yet their benefits will never be registered in
visitor counts or in entrance fees. Some
degree of existence value is also likely re-
flected in the contributions of other mem-
bers of the Association, but it could not be
identified as such.

It may be argued that 4 percent is hardly
worth bothering with. But it should be
remembered that there are real incentives
to not express preferences for external
benefits at all. In light of the revelation of
preference problem, it is surprising that any
existence value as defined in this study
could be identified. Contributions as a re-
flection of total willingness to pay are
probably further reduced because the out-
come of the efforts of the National Parks
and Conservation Association are likely less
than cercain.

Option value is more difficult to assess
and to isolate from other forms of willing-
ness to pay, such as existence value and
consumer surplus. As a first attempt, con-
tributions were related to the expressed

robability of future use of National Parks.
g‘he hypothesis, as suggested by Cicchetti
and Freeman, was that the total value of
contributions should exceed the total ex-
pected value of consumer surplus when
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demand is uncertain. The difference would
be option value. A positive difference was
indeed found. But, because of a number of
difficult definitional and conceptual prob-
lems, the results are still inconclusive.
The general conclusion that emer]ged
from my research was that existence values
associated with certain outstanding natural
environments do exist. Economic analyses

of alternative uses of these land units are
likely to exclude important social benefits
if they are restricted to benefits measured
in terms of economic responses of actual
users. Additional research directed toward
the assessment of specific exterrial benefits
of land units now in a relatively natural
state and being considered for development
would likely pay big dividends.

Literature Cited

Cicchetti, Charles J., and A. Myrick Freeman, IIL.
CONSUMER SURPLUS AND OPTION VALUE IN THE
ESTIMATION OF BENEFITS. Resources for the Fu-

ture, Inc., Washington, D. C.
Dorfman, Robert.

1964. THE PRICE SYSTEM. 152 pp. Prentice-Hall,

Inc, Englewood Cliffs, N
Krutilla, John V.

1967. CONSERVATION RECONSIDERED. Amer. Econ.

Rev. 57: 777-786.

Mack, Ruth P., and Sumner Myers.
1965. OUTDOOR RECREATION. In MEASURING BENE-
FITS OF GOVERNMENT INVESTMENTS. 429 Ppp.
Robert Dorfman (ed). Brookings [Institute,
Washington, D. C.

Weisbrod, Burton A.
1964. COLLECTIVE-CONSUMPTION SERVICES OF IN-
DIVIDUAL-CONSUMEPTION Goobs. Quart. Jour. Econ.
78: 471-477.

. 8

o a0 o s 9 AT AN, ATl A § S B A Lt T A i e A LA (e ® ey b S e e

i




INVENTORYING RECREATION USE

by GEORGE A. JAMES, Project Leader in Recreation Research,
Southeastern Forest Experiment Station, Forest Service, U. S. De-
partment of Agriculture, Asheville, N. C.

ABSTRACT. Part 1 is a general discussion about the estimation of
recreation use, with descriptions of selected sampling techniques
for estimating recreation use on a wide variety of different sites and
areas. Part II is a brief discussion of an operational computer-
oriented information system designed and developed by the USDA
Forest Service to fully utilize the inventories of recreation informa-
tion available from over 21,000 recreation elements (sites and areas)

of the National Forest System.

INVENTORYING
| HIS PAPER is composed of two parts.

Part I includes a general discussion

about the estimation of recreation
use, with descriptions of tested sampling
techniques for estimating recreation use on
a wide variety of different sites and areas.
Sufficient detail is given so that interested
persons will be able to decide which tech-
nique or techniques might be most suitable
for their particular needs. It is likely that
other excellent sampling techniques have
been designed and tested by other federal,
state, university, and private investigators,
as well as foreign nations; but for one
reason or another information about them
is not readily available.

Part II is a brief discussion of an opera-
tional computer-oriented information sys-
tem designed and developed by the USDA
Forest Service. This system has been geared
to fully udlize the inventories of recreation
use which have been- carefully and. pains-
takingly gathered.

The need to gather reliable information
about our recreating public—the kind and
amount of use that accurs and the places
where this use occurs—is urgent and critical.
It will never subside. The things that we

need to know a great deal about are be-
coming more numerous and more complex
because »ore people engage in more activi-
ties more frequently on more developed
sites and more classified areas with more
kinds of facilities costing 7ore money and
occupying more land and more water un-
der more intensive management while more
stringent budgetary requirements demand
more specific information to satisfy more
public interest in more types of programs
coordinated with more agencies involved
in more efforts.

Inventories are an essential and expensive
requirement of all business ventures. In-
ventories of recreation use, users, and the
physical resource serve many useful pur-

oses and are vital to recreation-oriented
ederal, state, and municipal agencies,
individuals and private organizations, con-
gressional committees, highway depart-
ments, chambers of commerce, newspapers,
travel agencies, economic and market
analysts, research scientists, writers, and a
host of others.

Recreation planning and financing are
based on the planner’s access to reliable
data about the total use of an area, the use
of various facilities provided, the nature of
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the visitation pattern, and an understanding
of the socio-economic-ethnic characteris-
tics, behavioral patterns, and motivations of
the recreating public. Management and
policy decisions can be improved greatly if
the total planning process is based on re-
liable and current information.

Good inventories of use, and of the
physical resource that provides such use,
are essential for establishing cleanup and
maintenance schedules; for predicting rate
of facility depreciation and resource deteri-
oration; for determining relationships be-
tween supply and demand and the need for
providing additional activities and facilities
and enlarging existing areas; for determin-
ing the number, kind, design, and location
of future areas; and for alleviating existing
conflicts between use and users. Sound
budget planning, allocation of funds and
manpower, and economic analysis depend
upon comiplete and up-to-date information.
And any effort to predict future use of the
Nation's land and water areas, regardless of
location or ownership, must be based on a
comprehensive picture of current condi-
tions that help to identify trends and pat-
terns of use.

Much of the basic recreation-use data on
which past management decisions were
based were obtained by experience and ob-
servation. Many of these use estimates were
very likely good; others probably were
misleading. Under the increasingly com-
plex current situation, such “guesstimates”
will not suffice and must be replaced by
information that is precise, rehable, and
uniform. In fact, federal recreation agencies
were directzd by legislation in 1964 (Land
and Water Conservation Fund Act, PL
88-578) to improve their estimates of visitor
use as rapidly as time, funds, and talent
permit. One significant accomplishment was
the development of a rationale and proced-
ures for the uniform reporting of outdoor
recreation data on a nationwide basis. (A
Uniform Method for Measuring and Re-
Eorting Recreation Use On ‘the Public

ands and Waters of the United States,
1965; prepared by Recreation Advisory
Council Study Committee Number Two;
56 pp.) These" procedures provided indi-
vidual agencies with a frame of reference
and a set of guides that permitted them to
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gather and report recreation information in
common terms.

It is neither practical nor desirable to
obtain a complete inventory of use and
users on most sites and areas: by counting
all the visitors and recording their activities.
The cost of this Herculean task would be
prohibitive and all but impossible where
recreation use occurs over large forest
areas. Sampling is the logical approach for
obtaining estimates of the desired parame-
ters. If properly drawn, the sample pro-
vides the necessary information: for making
sound estimates of use and recreational
activity. Sampling cost and the precision of
the technique used must be commensurate
with planned use of the data; that is, the
least expensive method that will produce
sufficiently reliable results should be used.
Nor is it advocated that all sites be sampled.
In most cases, sampling can be applied to
selected representative sites; and the esti-
mates can be utilized as yardsticks to use on
other unsampled sites.

Use-sampling techniques might employ
one or more of several methods of data col-
lection, including mechanical and electronic
counting devices, optical scanners and cam-
eras, telephone and mail surveys, existing or
special records, - observation, self-adminis-
tered questionnaires and permits, and inter-
view surveys. These in turn can be further
classed into three principal types of enu-
meration systems: (1) self-counting, (2)
direct-counting, and (3) indirect-counting.

Examples of self-counting systems, in
which the recreationist provides use infor-
mation about himself, include campground
registration books and boards; charge areas
where permit-vending machines, meter
boxes, or automatic gates are installed; and
self-registration questionnaires and forms.
Direct-counting systems include census and
sample counts, television and camera ob-
servation, aerial observation and photogra-
phy, mail and telephone surveys, and sim-
ilar procedures. Indirect-counting systems
include such devices as electronic-eye and
mechanical counters; self-activated or time-
lapse photographic equipment, remote sens-
ing devices, and such related indicators as
water consumption and volume of refuse.

Recreation use on developed sites (in-
cluding campgrounds, picnic grounds,
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organization sites, hotels and resorts, com-
mercial-public-service sites, recreation resi-
dences, observation sites, swimming sites,
playground-park-sports fields, and recrea-
tion visitor centers) represents one of the
simpler and less-costly sampling situations
becausé the sites are of small size, vehicular
and foot access to the sites are generally
good, and recreationists as well as the
activities in which they engage can easily
be observed. Considerable research, begin-
ning in the early 1960’s, has been directed
towards designing and testing sampling
techniques for estimating intensive use that
occurs on such developed sites.

Less intensive use on dispersed areas such
as generally undevelopecf’ country, large
bodies of water, recreation roads and trails,
natural lakes, ponds, reservoirs and other
impoundments, and rivers and streams is
generally difficult and costly to estimate.
Such use is usually thinly scattered on land
and water areas, which may be several
hundred square miles in extent, highly
mobile, and constantly in flux. Examples of
recreation activities in dispersed areas in-
cluding hunting, fishing, goating, hiking,
mountain climbing, and driving for pleas-
ure.

The following section contains a listing
of selected sampling techniques that have
been used successfully to estimate recrea-
tion use on both developed sites and dis-
persed areas. Coverage includes literature
citation, a brief discussion of what the
technique does and how it works, cost
(where available), and general comments.
All the sampling techniques discussed deal
strictly with the problem of developing a
complete and accurate picture of current
conditions, not with the larger question of
future projections. The sampling tech-
niques discussed are satisfactory for short-
term projections, but we need to know a
great many more basic facts about our
society and its behavior before long-term
projections can be made.

(A bibliography on recreation use sam-
ling techniques is available upon request
?rom the Recreation Research Project,
USDA Forest Service, Southeastern Forest
Experiment Station, Asheville, N. C. 28802.)

ESTIMATING USE
ON DEVELOPED SITES

Citation: James, George A., and Thomas H.
Ripley. 1963. INSTRUCTIONS FOR USING
TRAFFIC COUNTERS TO ESTIMATE RECREA-
TION VISITS AND USE. USDA Forest Serv.
Res. Pap. SE-3, 12 pp., illus. SE. Forest
Exp. Sta. Also: James, George A. 1966.
INSTRUCTIONS FOR USING TRAFFIC COUNT-
ERS TO ESTIMATE RECREATION VISITS AND
USE ON DEVELOPED SITES. (revised). USDA
Forest Serv. SE. Forest Exp. Sta., 12 pp,;
DOUBLE SAMPLING, FSH 2309.11 RiM
HANDBOOK (Section 124.72), April 1970,
Amend. 16.

What It Does: Designed to produce esti-
mates of amount of use, by activity, on
unsupervised developed sites, this tech-
nique makes it possible to update esti-
mates from vehicle counts only during a
several-year period following calibration.
The sampling technique, called double
sampling, was first developed and tested
in 1961. It has been used to estimate use
on approximately 1,000 USDA Forest
Service developed sites.

How It Works: Each developed site and
each recreation-use period for which es-
timates are desired must be sampled for
a minimum of 12 days, each 12 hours
long. Traffic counters are placed at each
entrance of each site to be calibrated. To
obtain the estimates, a ratio is developed
between the desired statistic (visits, use
by activity, total use) and traffic counts
by simultaneously measuring both on
each sampling day. On days when some-
one is not on the site counting people and
recording what they do, the traffic
counter alone provides the basis for use
estimates. The regression formulas de-
veloPed during the first year of site cali-
bration can be used to provide estimates
during the next several-year period from
vehicﬁ: counts only, provided relation-
ships between axle counts and associated
uses are strong and there are no major
changes in the site.

Cost: Average cost per site for first-year
calibration is approximately $650 for
labor and supervision, anmmximately
$75 each for pneumatic C counters.
If relationships between use and the




traffic-flow pattern are strong, estimates
can be updated for a 3- to 5-year period
following calibration, thus reducing sam-
pling costs to approximatel_v $150 to $200
per year.

Many developed site groupin~ can
best be handled for ssampling purposes as
“sampling complexes” consisting of two
or more kinds of sites. For example,
Alexander Springs Recreation Area,
Ocala National Forest, Florida, consists
of szveral kinds of contiguous sites; ie.,
campground, picnic ground, swimming
sites, and boating site. It is less expensive
to sample a site complex as a whole than
to sample its component parts separatcly.
Total use indicated from the sampling
process should be comparable in either
case.

Conmments: This technique can provide good
estimates of use by activity, but does not
provide a true estimate of number of
visits because visitors may enter and
leave a site several times during a given
sampling day. The technique counts
them as new visits each time they enter,
and thus provides an estimate of number
of entries, not a precise estimate of num-
ber of wisits. Success of the technique
depends upon an accurate traffic-count
record. Frequent checking and adjust-
ment of all traffic counters is essential.
A slide-lecture presentation has been pro-
duced commercially to describe this
sampling technique.

Citation: Bury, Richard L., and Ruth Mar-
golies. 1964. A METHOD FOR ESTIMATING
CURRENT ATTENDANCE ON SETS OF CAMP-
GROUNDS . . . A Pilot Study. USDA For-
est Serv. Res. Note PSW-42, 6 pp. Pa-
cific SW. Forest and Range Exp. Sta.

Whar It Does: Provides estimates of daily
attendance (and corresponding precision
of estimates) for a test set of several
campgrounds from attendance measured
in only one bellwether campground.
Total daily attendance for a test set of
23 campgrounds was estimated from
attendance measured in only one of them
in a 1961 pilot study. Estimates of daily
and seasonal attendance were within 10

&

Cost: Initial cost for calibratin

percent of true attendance at a confi-
dence level of 67 percent.

How Ir Works: The method consists of

three steps: grouping campgrounds into
sets, calibration, and estimation of attend-
ance. Calibration consists of counting at-
tendance in each campground in the
group (on a minimum of 20 randomly
selected days throughout the season for
correlation-regression and 30 randomly
selected days for ratio analysis); testing
for relationships by correlation or ratio
analysis; selecting indicator campgrounds;
and computing equations for estimating
attendance. The method can be used to
update use estimates on all sites for a
several-year period following calibration
by measuring only one or two bellwether
campgrounds.

ali camp-
grounds is high, but generally les: than
cost of other sampling methods that re-
quire estimating attendance at individual
campgrounds. Sampling cost per camp-
ground will vary with the number of
sites included in the set, but they can be
prorated over a several-year perlod.

Commients: The method can provide good

estimates of daily and seasonal attendance,
but does not provide estimates of kind
of use. Standard procedures have not
been devised for applying the method.
The authors say that specific procedures
must rest on examination, and ossible
modification, of statistical models for
conformance with field conditions.

Citation: Wagar, J. Alan. 1964, ESTIMATING

NUMBERS OF CAMPERS ON UNSUPERVISED
caMpGroUNDS. USDA Forest Serv. Res.
Pap. NE-18, 16 pp. NE. Forest Exp. Sta.

What It Does: Estimates number of camp-

ers on several unsupervised campgrounds
from information collected from one or
a grou of unsupervised campgrounds.
The method was successfully (pilot-twted
in 1961 with one campground on which
season-long number of campers Was
available, and eight unsupervised camp-

grounds.
How It Works: Campers were counted

each evening on approximately 18 ran-




domly sclected dates on one or more
unsupervised campgrounds. Most of
these counts must coincide with records
from at least one unsupervised camp-
ground on which full counts are made
throughout the season. Regression and
ratio estimation procedures are used to
produce estimates of number of campers
on all unsupervised campgrounds in the
area.
Cost: Estimated at approximately $75 to
$100 per campground. Cost will vary,
depending on number of campgrounds
available for calibration. Where scason-
long records of number of campers using
unsupervised campgrounds are available
from self-registration or ticket sale rec-
ords, considerable reduction in data-
collection costs may be realized.
Comments: The sampling technique pro-
duces estimates of number of camper-
nights only, not estimates of hours og) use
by activity. It can fProduce precise esti-
mates of number of campers. The 1961
pilot study produced estimates within
approximately 10 percent of actual num-
ber of campers at a confidence level of
95 percent.

Citation: James, George A., and John L.
Rich. 1966. ESTIMATING RECREATION USE
ON A COMPLEX OF DEVELOPED SITES. USDA
Forest Serv. Res. Note SE-64, 8 pp., illus.
SE. Forest Exp. Sta.
What It Does: Produces estimates of visits
and use (by activity), and has use up-
dating features, for a test set of developed
sites from traffic-count records obtained
from one or two locations. In a 1964
pilot test, good estimates of use were
obtained for eight developed sites from a
vehicular traffic-count record at one key
location.
How It Works: Use estimates (by visits, by
activity, etc.) are obtained by determin-
ing the relationship between traffic
counts and the desired statistic by simul-
taneously ' measuring both on  several
developed sites. Analytical - procedures,
described by -James -and Ripley (1963),
roduce season-long estimates of use for
individua: sites and : for .all sites com-

bined. The final step is to determine the
effectiveness of one or more traffic
counters in estimating total seasonal usc
for all sites combined. The method can
also update use estimates on all sites for
a several-year period following calibra-
tion.

Cost: Average cost per site for first-year
calibration is approximately $325 for
labor and supervision. One observer can
calibrate two sites at one time. Most cost
reduction in sampling is not immediate,
but comes after the first-year period of
calibration. The economic gain lies in
the fact that traffic counters need not be
installed, maintained, and read periodi-
cally on any but the indicator site during
the next few-year period.

Conmmnents: The technique provides use
estimates for almost any kind of devel-
oped site; i.e., the set of sites need not all
be campgrounds. The method provides
an estimate of number of entries, not a
true estimate of number of visits.

Citation: James, George A. 1967. INsTRUC-
TIONS FOR USING TRAFFIC COUNTERS TO
ESTIMATE RECREATION USE SIMULTANE-
OUSLY ON TWO NONCONTIGUOUS DEVEL-
oPED SITES. Unpublished report, available
from Recreation Research Project, South-
eastern Forest Experiment Station, Ashe-
ville, North Carolina 28802.

What It Does: Designed to produce esti-
mates of amount of use, by activity, on
unsuPervised developed sites, it makes

* provision for updating estimates during
a several-year period following calibra-
tion from vehicle counts only. Good
estimates of use were obtained on ap-
proximately 12 sites in a 1966 pilot study.

How It Works: Procedures are the same as
for the double-sampling technique, but
two developed sites are calibrated during
the same sampling day. On each sampling
day, the observes spends approximately
6 hours on each of two sites, rather than
12 hours on one site. The two sives must
be within approximately 15 minutes
travel time of each other.

Cost: A single -observer can calibrate two
sites at one time, thus reducing sampling
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costs by approximately 50 percent over
the double-sampling technique.

Citation: James, George A., and Gary L.
Tyre. 1967. USE OF WATER-METER REC-
ORDS TO ESTIMATE RECRFATION VISITS AND
ust oN DEVELOPED siTEs. USDA Forest
Serv. Res. Note SE-73, 3 pp. SE. Forest
Exp. Sta.

W bat It Does: Produces estimates of amount
of use, by activity, on unsupervised de-
veloped sites and makes provision for
updating estimates from water consump-
tion records only during a several-year
period following calibration.

How It Works: Procedures are the same as
for the double-sampling technique de-
scribed previously.

Cost: Average cost per site for first-year
calibration is approximately $650 for
labor and supervision, and a proximately
$150 for the water meter. pr relationships
between use and water consumption are
strong, estimates can probably be up-
dated for a 3- to 5-year period following
calibration, thus reducing sampling costs
to approximately $150 to $200 per year.

Conmments: Water use on developed sites is
generally correlated highly with recrea-
tion use. Estimates of use based on water-
use records can generally be expected to
be more accurate than those based on
vehicular traffic counts. Though initial
cost of a water meter is higher than that
of a pneumatic traffic counter (approxi-
mately $150 vs. $75), total site-calibration
cost might be less because only one water
meter is generally needed per site, or site
complex, regardless of the number of site
entrances. Compared to traffic counters,
water meters are less subject to vandalism,
require less maintenance, and are not
affected by snow or ice.

Citation: Crapo, Douglas, and Michael
Chubb. 1969. RECREATION AREA DAY-USE
INVESTIGATION TECHNIQUES: Part 1, A
Study of Survey Methodology. Mich.

* State Univ., Dep. Park and Recreation
Resources Tech. Rep. 6, 125 pp. (Avail-

able as a reprint from University micro-
films, $5.55).

What It Does: A test of various self-admin-

istered questionnaire techniques to deter-
mine their reliability in collecting infor-
mation about park-user characteristics,
use patterns, attitudes, and opinions.

How It Works: Use parameters were ob-

tained by random-systematic sampling
procedures, by a combination of volun-
tary “hand-in” questionnaire techniques,
and by interviewing nonrespondents at
eight sample state and regional parks in
Michigan. The accuracy of voluntary
questionnaire information was high, and
estimates of good precision were obtained
for the entire park-using population.

Cost: Approximately $11,000 (plus con-

tributed time) to carry out elaborate
tests in eight state and regional parks,
including field work, analysis, and report
preparation.

Comments: Results indicate that by chang-

ing questionnaire design, content, and
retrieval methods, questionnaire responses
and data reliability can be significantly
increased. Agencies with contact-station,
controlled recreation areas can get good
user information on a continuous basis
at relatively low cost.

Citation: Wagar, J. Alan. 1969. ESTIMATION

OF VISITOR USE FROM SELF-REGISTRATION
AT DEVELOPED RECREATION SITES. USDA
Forest Serv. Res. Pap. INT-70, 27 é)p.
Intermount. Forest and Range Exp. Sta.

What It Does: Produces estimates of total

visitor use from self-registration data ob-
tained from visitors. In a 1967 pilot
study, estimates of total use were as pre-
cise “as those obtained from an earlier
method that required six times the man-
hours in sample counting. Estimates are
provided for (1) a site the season it is
sampled, (2) the same site in subsequent
years when no sampling is done, an 3)
for a site never sampled but similar to
nearby sampled sites.

How It Works: Use information is ob-

tained from visitors through self-registra-
tion (predictor variable) and on 24
randomly selected on-the-hour counts
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during the recreation season; 12 for day-
time, 12 for evening. Regression estima-
tion procedures are used to produce
estimates of total use and use by activity.
The method can update use estimates for
a several-year period following calibra-
tion from self-registration information.

Cost: Average cost for first-year calibration

is approximately $75 per site. The updat-
ing feature reduces cost to approximately
$25 to $30 per year over a several-year
period for collection of self-registration
cards, data preparation, and computer
analysis.

Conmients: The method can provide good

estimates of use at low cost. Information
obtained through self-registration includes
ZIP Code of individual or group, thus
making it possible to determine visitor
origin and travel distance between site
and visitor origin for self-registration
sites where the fee system is enforced.

Citation: Wagar, J. Alan, and Joel F. Thal-

heimer. 1969. TRIAL RESULTS OF NET
COUNT PROCEDURES FOR ESTIMATING VISI-
TOR USE AT DEVELOPED RECREATION SITES.
USDA Forest Serv. Res. Note INT-105,
8 pp. Intermount. Forest & Range Exp.
Sta.

What It Does: Produces estimates of total

visitor use for the usual activities, for
occupancy of camp units by daytime and
nighttime, and for camping equipment
by types. The method was tested with
good results for three seasons at a 27-
unit camPground, and for one season at
a recreation complex consisting of 117
camping units, plus picnicking, fishing,
boating, a lodge and cabins, and a trail
head to an adjacent primitive area. Future
usefulness of the method depends on the
availability of suitable, reasonably inex-
pensive counter equiﬁment which is not
presently commercially available.

How It Works: The net count system re-

lates randomly scheduled counts of visi-
tor use to mechanical traffic counts for
the same times, and applies the resulting
relationships to the season-long traffic-
count record to obtain an estimate of
season-long visitor use. The method dif-

ers from the double-sampling technique
in that only 20 randomly selected, on-
the-hour counts are taken instead of 12
daylong sequences of counts. A traffic
counter is used to record the vchicles
actually present at specific times rather
than one that records the total flow of
traffic during a period of time.

Cost: Estimated at approximately $100 to
$125 per site for field work, supervision,
travel, and servicing of traffic counters.
The largest cost is the electric traffic
counter, though not presently available
commercially, which is expected to cost
from $200 to $500.

Conmments: The net-count visitor sampling
method could be highly effective for
selected situations but, as mentioned, it is
contingent upon counting equipment
that is not commercially available at this
time.

Citation: Cordell, Harold K., George A.
James, and Russell F. Griffith. 1970. Es-
TIMATING RECREATION USE AT VISITOR IN-
FORMATION CENTERS. USDA Forest Serv.
Res. Pap. SE-69, 8 pp. SE. Forest Exp.
Sta.

What It Does: Designed to produce esti-
mates of amount and kind of recreation
use at visitor information centers, this
makes provision for updating estimates
for a several-year period following cali-

_bration based on several easily obtained
indicators. '

How It Works: Information is obtained on
12 randomly selected sampling days con-
cerning number of visitors and use, by
activity, which occurs in the visitor
center building, along trails, and in the
parking lot. Regression-estimation pro-
cedures produce use estimates basecr on
such indicators as number of people en-
tering the exhibit hall, vehicle counts,
and bus ticket sales.

Cost: Total cost of the 1969 sampling effort °
was $1,700. The updating feature makes
it possible to spread the benefits and costs
over several years. Total cost prorated
over a S-year period will average ap-
proximatel $340 annually.

Comments: The method yields good esti-
mates of seasonal use, by activity, for
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almost any kind of visitor information
center, including use that occurs in
theaters, in parking lots, along trails, etc.

Citation: Elsner, Gary H. 1970. CAMPING
USE-AXLE COUNT RELATIONSHIP: ESTIMA-
TION WITH DESIRABLE PROPERTIES. Forest
Sci. 16: 493-495.

What It Does: Describes a refinement for
increasing the precision and value of use
estimates based on the double-sampling
technique described by James and Ripley
(1963). The method, based on a general
nonlinear function, increases the coem-
plexity of office computations only
slightly.

How It Works: The general model for
predicting campground use from axle-
count data includes three desired prop-
erties: (a) zero intercept, (b) fixed upper
limit, and (c) decreasing campground
use with increasing axle count.

Cost: Average cost per site for first-year
calibration, based on 12 sampling days, is
approximately $650 for labor and super-
vision, and approximately $75 each for
pneumatic traffic counters. Use estimates
can be updated for a 3- to S-year period

following calibration, thus reducing sam- -

pling costs to approximately $150 to $200
per year.

Conmnents: Estimating use by the nonlinear
function requires more information than
the ordinary regression formulations. It
is necessary to know the number of
camping units at each campground, and
requires close initial estimates of the re-
maining parameters. Making these initial
estimates can be time-consuming if the
analyst has little experience with this
particular function.

ESTIMATING USE
ON DISPERSED AREAC

Citation: Bury, Richard L. and James W.
Hall. 1963. ESTIMATING PAST AND CUR-
RENT ATTENDANCE AT WINTER SPORTS
AREAS . . . A piLoT sTUDY. USDA Forest
Serv. Res. Note PSW-33, 7 pp. Pacific
SW. Forest and Range Exp. Sta.

What It Does: Produces estimates of at-

tendance at winter sports areas; makes
provision for updating attendance esti-
mates for a several-year period following
calibration based on business records of
tow-lift tickets or restaurant receipts. In
a 1961-62 pilot study, estimates o total
attendance over a 2-month period were
within 8 percent of true attendance at
the 67-percent level of confidence.

How It Works: During a calibration season,

an observer counts the number of persons
and total number of vehicles on ran-
domly selected days. The average length-
of-stay and average number of persons
per vehicle are derived from these. These
are converted to visitor-days or visitor-
hours of use and are correlated with
routinely collected daily figures of num-
ber of lift and tow tickets issued, res-
taurant receipts, and receipts from
equipment rental obtained from resort
operators. Regression and correlation
estimation procedures are used to pro-
duce estimates of attendance.

Cost: The technit}ue is relatively expensive

because one full-time person is required
at each entrance (and exit, if visitor-
hours are desired) during sampling days
of the calibration season. Attendance can
be estimated inexpensively for a several-
year period after the estimation equations
are derived.

Comments: This technique provides esti-

mates of attendance only, not estirates
of use by activity. The authors say that
the pilot study was useful primarily to
ilustrate the form of results, to identif
problems, and to suggest general leve
of attainable precision.

Ci:ation: Cushwa, Charles T., and Burd S.

McGinnes. 1964. SAMPLING PROCEDURES
AND ESTIMATES OF YEAR-ROUND RECREA-
TION USE ON 100 SQUARE MILES OF THE
GEORGE WASHINGTON NATIONAL FOREST. N.
Amer. Wildlife & Natur. Resources Conf.
Trans. 28 (1963): 457-465. Also: Cushwa,
Charles T., Burd S. McGinnes, and
Thomas H. Ripley. 1965. FOREST REC-
REATION ESTIMATES AND PREDICTIONS IN
THE NORTH RIVER AREA, GEORGE WASHING-
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TON NATIONAL FOREST, VIRGINIA. Va. Agr.
Exp. Sta. Bull. 558, 48 pp., illus.

What It Does: A technique for generating
estimates of dispersed use on large units
of land. In a 1961-62 pilot study, good
estimates of number of visits-and use, by
activity, were obtained for a 100-square-
mile section of the George Washington
National Forest. In addition, considerable
information was obtained about socio-
economic characteristics of the forest
visitors.

How It Works: Use information was ob-
tained by personally interviewing forest
visitors as they departed the area along
roads and trails during each of 648 ran-
domly selected sampling periods. The 1-
year period for which use estimates were
desired was stratified by day of week
(weekend days and holidays, and week-
days) and season of year. Exits were
stratified into three major groups: paved
roads, unpaved roads, and trails. Length
of time of sampling unit was adjusted
inverscly to expected flow of traffic, and
varied between 1 and 4 hours. Stratified
random-sampling estimation procedures
were used to produce year-long estimates
of visits and use.

Cost: Although less than 1 percent of all
sampling opportunities were samrled,
costs were high because of the large
number of sampling opportunities avail-
able and the large amount of travel in-
volved in interviewing visitors. Total
cost of the study is estimated at a(fproxi-
mately $8,000. Cost will depend upon
size of the area selected, duration of the
study, and level of accuracy desired.

Commients: Study results revealed that a
stratified random-sampling model (with
no prior knowledge of how to optimize
sampling effort) .can produce good esti-
mates of total and component recreational
uses. In addition, the study detected sig-

nificant relations between users and uses .

as a basis for providing decisions for
present and future recreatiohal manage-
ment. The pilot study made no provision
for testing relationships between use and
use indicators on which estimates might
be updated annually for a several-year
period following calibration.

Citation: James, George A., and Robert A.

Harper. 1965. RECREATION USE OF THE
OCALA NATIONAL FOREST IN FLORIDA. USDA
Forest Serv. Res. Pap. SE-18, 28 pp., illus.
SE. Forest Exp. Sta.

What It Does: Produces estimates of

amount and kind of use, both mass and
dispersed, which occur on areas as large
as entire National Forests.

How It Works: Two sampling modeis.

were employed to measure visits and

hours of use, by activity. The double-.

sampling technique (op. cit.) was used
to estimate.use on.three developed sites.
Simple stratified random sampling, which
entailed interviewing visitors as they left
the forest at established interview check-
points, was employed to measure all
other use. The two sampling techniques,
used -simultaneously, worked -well. In
addition, the interviews yielded consid-
erable information about socio-economic
characteristics of forest visitors.

Cost: The intensive year-long sampling

effort cost approximately $15,000.

Comments: The sampling effort provided a

necessary followup test of the already
pilot - tested stratified random - sampling
technique (Cushwa and Meginnes 1964)
for . estimating use on large areas. Al-
though the model produced good esti-
mates of use, a serious limitation was high
cost and inability of the model to update
estimates in future years. In subsequent
study, James and Henley (1968) investi-
gated this feature.

Citation: James,. George A. 1968. PiLor

TEST OF SAMPLING PROCEDURES FOR ESTI-
MATING RECREATION USE ON WINTER-
sPorTS sITES. USDA Forest Serv. Res.
Pap. SE-42, 8 pp. SE. Forest Exp. Sta.

What It Does: Produces estimates of visits

and use, by activity, (including difficult-
to-measure skiing use) at winter-sports
sites. Makes provision for updating .use
estimates for a several-year period fol-
lowing calibration based on vehicular
traffic-count records. and such conces-
sioner records as restaurant and ski-lift
ticket sales.

How It Works: The recreation season is

‘sampled on approximately 18 randomly
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selected days. Daily and season-long rec-
ords are obtained of restaurant and ski-
life ticket sales and vehicular traffic count.
Regression procedures produce use esti-
mates for such variables as number of
visitors; amount of skiing and snow-play
use; and amount of use occurring in
restaurants, lodges, equipment - rental
shops, parking lots, etc. A short question-
naire (self-addressed, franked postcard)
is administered to determine average
hours of skiing per day per skier and
other variables of interest. _

Cost: Total cost of the 1966-67 pilot study
was $1,865, not including the traffic
counter ($700) installed at the site en-
trance. Estimates can be updated an-
nually for a several-year period following
calibration, thus reducing average annual
cost to approximately $375.

Comments: Each winter-sports site repre-
sents a unique sampling situation and the
sampling technique must be modified to
fit each site. Pneumatic traffic counters
do not work in snow and ice; and more
expensive counters, such as magnetic loop
or electric-eye, must be used to obtain
accurate trafic-flow information.

Citation: James, George A., and Robert K.
Henley. 1968. SAMPLING PROCEDURES FOR
ESTIMATING MASS AND DISPERSED TYPES OF
'RECREATION USE ON LARGE AREAs. USDA
Forest Serv. Res. Pap. SE-31, 15 pp. SE.
Forest Exp. Sta.

What It Does: produces estimates of dis-
persed (and massed) use on large units
of land. Makes provision for updating use
estimates for a several-year period fol-
lowing calibration based on vehicular
traffic-count records. In a 1966 pilot test
on the Pacific Ranger District, Fldorado
National Forest, in California, use esti-
mates and sampling errors were deter-
mined for 37 recreational activities on
Forest Service land and for 33 activities
occurring on “other” land within District
boundaries.

How It Works: A stratified random sam-
pling technique is used which incorpo-
rates road checkpoints at which exiting
recreationists are interviewed. Interviews

are conducted on approximately 20 days
during the use season for which estimates
are desired. Vehicle counts are obtained
mechanically from one or more key
roads to establish relationships between
use, by activity, and traffic on which
estimates might be updated in future
years. Use on important developed sites
within recreation area boundaries is es-
timated by the double-sampling tech-
nique.

Cost: Cost of the study, not including cost
of traffic counters and signs, was $13,700.
Use estimates can be updated annually
for a several-year period, thus reducing
average annual cost to approximately
$3,000.

Comments: The samplin§ model was used
successfully on three large areas during
1967, 1968, and 1969. Improved sampling
proedures and reduced sampling inten-
sity lowered calibration costs to approxi-
mately $6,500 on each site. Although not
pilot-tested, the technique can be used to
estimate use on snowmobile areas.

Citation: McCurdy, Dwight R. 1970. A
MANUAL | FOR MEASURING PUBLIC USE ON
WILDLANDS—PARKS, FORESTS AND WILDLIFE
reruGes. S. Il Univ. Dep. Forest. Pub.
5, 48 pp- ’

What It Does: Produces estimates of dis-
persed use on large tracts of land.

How It Works: Estimates are generated by
a stratified random-sampling model, strati-
fication including time of day, day of
week, and season of year. Roads within
the ‘area are patrolled on randomly
selected days and times; vehicles are
counted; and questionnaires (containing
a stamped, self-addressed envelope and a
letter explaining the purpose of the
study) are placed on the vehicle wind-
shields of area -users. Completed and
returned questionnaires form the basis
for use estimates. Questionnaires should
be used. every 3 to 5 years so that recrea-
tional trends can be accounted for in the
estimates. Formulas are ‘included in the
publication for producing estimates of
use.

Cost: Cost is minimal if a. patrol system is
already in use by the managing agency.
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Conmments: The author recommends that
the method be used in conjunction with

ESTIMATING USE
ON WILDERNESS AREAS

the double-sampling technique described  Ciygrion: Lucas, Robert C. 1964. RECREA-

by James and Ripley (1963).

e S s e s S

TION USE OF THE QUETICO-SUPERIOR AREA.
USDA Forest Serv. Res. Pap. LS-8, 50
pp- illus. Lake States Forest Exp. Sta.

Citation: James, George A., Peter H. What It Does: Describes a sampling pro-

Wingle, and James D. Griggs. 1971. Es-
TIMATING RECREATION USE ON LARGE

pobiEes oF WATER. USDA Forest Serv. Res.
Pap. SE- (in press). SE. Forest Exp.

cedure for estimating amount and type
of use, overnight accommodations used,
and distribution of use on a large area,
most of it a roadless canoeing area.

Sta. How It Works: A modified roadblock sys-

What It Does: The sampling model pro-
duces estimates of recreation use on large
bodies of water, including estimates of
number of persons, use by activity, type
of boat, number and kind of fish caught,
etc. Makes provision for updating use
estimates for a several-year period fol-
lowing calibration.

How It Works: Five systematic flights (in
light, single-engine aircraft) are made
over the water area on each of 10 sam-

- ple days. On each flight, the aerial ob-
server makes an instantaneous count of
all boats on the water. Boaters are inter-
viewed at random times and locations as
they return to landing areas. Vehicle
counts are obtained on one or more key
roads. Simple linear-regression estimation

tem and interview approach measured
use directly at points of concentration on
approach routes, rather than over the
entire area. A nonrecording-type pneu-
matic traffic counter was installed at each
of six major access checkpoints to obtain
a record of vehicular traffic. Motorists
were interviewed on 14 randomly selected
days at four checkpoints and on 7 days
at  two additional lightly used points.
Estimates were generated from the com-

osition of traffic on sample periods ap-
plied to total traffic recorded by the
traffic counters for the entire season. For
example, if § percent of outbound traffic
occurred during samrle periods, the sam-
ple data were multiplied by an expansion
factor of 20.0. Error terms were not
calculated for use estimates.

procedures are used to generate estimates Cost: Approximately $3,000 for salarics,

of use.

travel, and counters. Tabulation and
analysis cost about $1,500.

Cost: Cost of sampling two lakes in the  Commients: Details of the sampling design

pilot test, by aenal and ground observa-
tion techniques, was $4,400. Cost pro-
rated over a S-year period for which use
estimates can likely be wupdated will
average approximately $880 annually.
The largest cost is for use of aircraft.
Cost. can be reduced substantially where
several water bodies can be observed on
each flight, or where the water body is
of such size and shape that ground ob-
servers (using binoculars) can count
number of boats.

Comments: The technique was used suc-
cessfully during 1969 on two large reser-
voirs in Tennessee and Pennsylvania.

88

and estimation procedures are available
in mimeographed form upon request to
the North Central Forest Experiment
Station, St. Paul, Minnesota. The system
worked well in the study area, but sev-
eral unusual conditions contributed to its
success: almost all the roads dead-ended
near the wilderness-type area; nonrecrea-
tional traffic was a small part of the total;
night traffic was light and could be
omitted from the sampling effort without
serious bias; and traffic speeds on the

roads were low and thus drivers could

be easily and safely stopped by one field
interviewer.

24
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Citation: Wenger, Wiley D., Jr. 1964. A
TEST OF UNMANNED REGISTRATION STA-
TIONS ON \WILDERNESS TRAILS: FACTORS IN-
FLUENCING EFFECTIVENESS. USDA Forest
Serv. Res. Pap. PNW-16, 48 pp., illus.
Also: Wenger, Wiley D., Jr., and H. M.
Gregersen. 1964. THE EFFECT OF NONRE-
SPONSE ON REPRESENTATIVENESS OF WIL-
DERNESS REGISTRATION INFORMATION.
USDA Forest Serv. Res. Pap. PNW-17,
20 pp., illus.

What It Does: Objectives of the 1961-62
study were to determine if unmanned
r:}gistration stations might be employed
effectively to obtain information from
recreationists on wilderness trails, and to
test different types of registration boxes,
forms, and signs to determine which
combination produced the best response.

How It Works: Recreationists were inter-
viewed personally on randomly selected
days ancs) locations, uptrail from the reg-
istration station, after they had had an
opportunity to respond to the signed
request to register. Response ratc and
quality of information varied greatiy b
type of box, registration form, and word-
ing of sign. The publication contains
recommendations concerning placement
of stations, type of registration box, reg-

, istration form, and wording of sign.
Cost: Not available.
) Comments: Though Wenger did not con-
. vert registration data into use estimates,
he concluded that self-registration in-
formation could be used effectively for
use-estimation purposes. The study was
an important contribution to the wilder-
ness use literature and an essential first
step in the design of later studies relating
to estimation of wilderness use.

——— S s tt

Citation: Thorsell, J. W. 1967. WATERTON
LAKES NATIONAL PARK VISITOR USE SURVEY,
1966: PART 11, WILDERNESS RECREATIONAL
use. Canada Nat. Parks Serv. Planning
Recreation Res. Rep. 24, 57 pp. Also:
Thorsell, J. W. 1967. RECREATIONAL USE
IN WATERTON LAKES NATIONAL PARK. M.A.
thesis, Univ. Western Ontario, 1967,
188 pp. (Reference is basis of Chapter V
of thesis.)
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What It Does: The general survey objec-
tive was to assess the patterns of use in
the Waterton Lakes hl;ational Park and
to determine characteristics of park users.

How It Works: Eight unmanned, self-
registration boxes and signs were placed
in the interior of Waterton Park. Use of
trails was calibrated by projections of
recorded use (self-registration forms)
based on an assumed 75-percent response
rate. Additional information on trail use
was collected from field observation and
discussions with wardens, naturalists, and
group camp leaders.

Cost: Allotment of time for the survey
amounted to 1 day each week for ap-
proximately 11 weeks for data collection
and servicing of registration stations.
Total cost was approximately $6,500,
including all field sampling phases, data
analysis, and report preparation and
publication.

Comments: The survey demonstrated that
unmanned self-registration stations can
provide useful information about wilder-
ness use and users, and served as a pilot
study for subsequent trail-use surveys on
Banff/Yoho National Parks. Error terms
could not be calculated because use esti-
mates were based on an assumption that
three out of four entering groups com-
plied with registration. Useful informa-
tion was obtained conceming character-
istics of the park visitors.

Citation: Thorsell, J. W. 1968. A TRAIL USE
SURVEY, BANFF AND YOHO NATIONAL PARKS,
1967. Canada Nat. Parks Serv. Planning
Recreation Res. Rep. 33, 57 pp., illus.

What It Does: Describes methodologgr for
estimating amount, distribution, and sea-
son of use and determining characteristics
of trail users.

How It Works: Unmanned self-registration

stations were placed at 55 locations

within the parks. To determine visitor
response to the trail registers, six stations
were observed from a distance with
binoculars without the knowledge of the

visitors during a total of 95 hours. A

separately conducted survey of roadside

campers and motel guests was also taken
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to provide a comparative sample with

the main study.

Only 35 percent of the visitors regis-
tered at the unmanned self-registration
stations, 2 much lower rate than in
Wenger's 1961-62 study. Thorsell par-
tially attributes this to the long form
usec{ which contained 19 questions. To

obtain estimates of use, registration sta-
tions were classified into three rate-of-
response groups and registration totals
were multiplied by the inverse of the
assumed rate of response.

Cost: Response rates of visitors to unman-
ned registration stations, on which use
estimates were based, were determined
from 95 hours of binocular observation.
Four persons spent 3 months operating
and maintaining the 55 registration sta-
tions, 45 of which were placed well in
the interior of the park. Total cost was
approximately $18,000, including all field
sampling phases, data analysis, and report
preparation and publication.

Cownmnents: The author states that as a re-
sult of the study, problems inherent in
trail and back-country management can
now be defined more easily and a stand-
ard base is now available from which
future studies will be able to detect trends
in use.

Citation: Kovacs, T. J. 1970. SELF-ADMINIs-
TERED PARK VISITOR SURVEY TECHNIQUE.
Canadian Outdoor Recreation Demand
Study. Canada Nat. Parks Serv. Dep.
Indian Affairs and Northern Develop.,
23 pp., illus.

What It Does: Describes the park visitor
survey technique utilized in the Canadian
Outdoor Recreation Demand Study de-
signed to identify and determine the
nature of use in all types of parks in
Canada and to reveal the characteristics
of the users.

How It Works: Employs the self-adminis-
tered questionnaire method to collect in-
formation about park visitors. Question-
naires, distributed to a random sample of
visitors at park entrances (at 345 parks),
were retrieved by voluntary de}la(osit in
collection boxes placed near park exits.

The technique proved to be a valuable
method for collecting information on
park Visitors.

Cost: Depending on the type of park sur-

veyed, the cost per completed question-
naire (which includes all costs for the
entire project) ranged from 24 cents to
$1.42. An overall cost of slightly over §1
per completed questionnaire appears to
be a realistic estimate of the expenditure.
Over 91,039 completed questionnaires
were obtained.

Connnents: The technique proved to be a

valuable method for collecting informa-
tion on park visitors. The Canadian Na-
tional Parks Service recommends that
the self-administered survey method,
based on the revised (1970) questionnaire
format, be utilized continua(}ly to main-
tain standardized, comparable, and up-
to-date knowledge of park use and user

characteristics in the National Parks of
Canada.

Citation: Lucas, Robert C., Hans T.

Schreuder, and George A. James. 1971.
WILDERNESS USE ESTIMATION: A PILOT
TEST OF SAMPLING PROCEDURES ON THE
MISSION MOUNTAINS PRIMITIVE AREA IN
MoNTANA. USDA Forest Serv. Res. Pap.
INT-  (in press). Intermount. Forest
and Range Exp. Sta.

What It Does: The primary objective of

the study was to develop and test a
sampling design to provide estimates of
current wilderness use and to establish
relationships between use and several in-
dicators that might be utilized to update
estimates in future years, within specifi-
able levels of precision. Interview and
self-registration forms provided consid-
erable information about characteristics
of the wilderness user.

How It Works: The basic sampling design

was stratified random sampling, with
stratification including day of week, sea-
son of year (summer/fall), and expected
use of trails. Variables of interest were
measured by means of a Personally ad-
ministered questionnaire 1In interviews
with groups entering and leaving the
trail during 110 randomly selected 2-day
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samplinfg units. Supplementary (covari-
ate) information was obtained by estab-
lishing registration stations on each trail
and giving entering groups a chance to
register and fill out a wilderness registra-
tion card. Mechanical counters, placed
on some of the most heavily used trails
and access roads, provided additional
covariate information.

Cost: The calibration cost of $11,500 can

be prorated over a several-year period
because of relatively strong relationships
between registration and interview infor-
mation. Assuming that relations between
use and registration information remain
constant, estimates of use can be updated
annually for a 3- to 4-year period based
on seeregistration only, without inter-
viewing entering visitors. Average annual
cost for use estimates thus becomes ap-
proximately $3,000.

Comments: The study resulted in a useful

sampling tool for obtaining; estimates of
current recreation use on wilderness
areas. The sampling model, however, is
not yet recommended for %(eneral use
because of high cost and weaknesses that
must be corrected. The study yields
information that should make it possible
to substantially reduce costs and to im-
prove sampling efficiency in future
studies.

Citation: James, George A., and Hans T.

Schreuder. 1971. A 1969 PILOT TEST OF
SAMPLING PROCEDURES FOR ESTIMATING
RECREATION USE OF THE SAN GORGONIO
WILDERNESS IN CALIFORNIA. (Proposed for
“Journal of Leisure Research.”)

What It Does: Pilot test of a sampling
model for estimating the amount o dis-

persed recreation use that occurs on
wilderness areas. Prototypes of an ex-
perimental electric-eye trail counter were
placed on all entrances to determine
their effectiveness in estimating use and
to determine whether a mechanical
count of all persons (and stock) enter-
ing and leaving the area might success-
fully determine user compliance with
self-registration. ~

How It Works: The study was a followup
to the 1968 pilot study on the Mission
Mountains Primitive Area, and sampling
procedures were similar. Information ob-
tained during the 1968 pilot study, how-
ever, made it possible to reduce costs
substantially because of improved sample
allocation “and reduced sampling In-
tensity.

Cost: Cost of the test was $4,800, not in-
cluding cost of the prototype electric-eye
counters. With regression equations gen-
erated during calibration year, the initial
cost of $4,800 can be prorated over a
5-year period based on self-registration
information alone. Average annual cost
for use estimates thus becomes approxi-
mately $1,200, including an annual cost
of about $250 for servicing unmanned
registration stations.

Comments: The sampling technique pro-
duced use estimates of good precision,
based on interview and self-registration
information. The electric-eye counters
did not produce a satisfactory record
that could be used for estimation pur-
poses. Notwithstanding failure of the
study to furnish a complete test as
planned, it still offers valuable evidence
that unmanned registration stations and
personal interviews of entering groups
can provide precise estimates of wilder-
ness use. Other than the relatively high
price tag involved, it can be said at tkis
time that a sound sampling technique is
available for estimating wilderness use.

MANAGEMENT OF
RECREATION INVENTORY
INFORMATION

The rapid expansion in recreation use,
sites, and facilities has been accompanied
by comparable growth in the magnitude
and complexity of handling the vast vol-
ume of data that have become available.
Consider the procedures used by the USDA
Forest Service to handle recreation inven-
torv information collected from the lands
and waters that it administers. The very
size of Forest Service operations, coupled
with the complexities involved in multi-
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resource management for wood, water,
forage, wildlife, and recreation, made ‘a
comprehensive inventory system impera-
tive.

For administrative purposes, the land and
water rssource base of 186 million acres is
divided into nine Regions, 130 National
Forests, and 767 Ranger Districts—an area
equivalent in size to the land surface of
France, plus most of Great Britain. More
than 97 percent of this land and water com-
plex, which is located in 42 states, is avail-
able and used for some form of outdoor
recreation. The developed site complex
alone has the capacity to accommodate
more than 1 million persons at one time for
a wide variety of recreation activities.

The Washington Office Division of Rec-
reation and the Southeastern Forest Experi-
ment Station joined forces in 1965 to de-
velop a Servicewide recreation management
system. Known as RIM (Recreation In-
ormation Management), the system is a
computer-oriented approach to the accu-
mulation, storage, manipulation, compari-
son, retrieval, and display of information
about PEOPLE, PLACES, AND THINGS
over periods of time. The Division of Rec-
reation, acting with Regions and National
Forests, determines the kinds of information
needed. A RIM Project, headquartered at
Asheville, North Carolina, provides tech-
nical advice on how to collect and manage
inventory information, and, using computer
facilities at the University of Georgia and
at Huntsville, Alabama, carries out the
data-management process.

The RIM System provides current and
meaningful inf)(’)rmation on the identifica-
tion, location, condition, and use of each
recreation site and area in the National
Forest System, currentl{ consisting of over
21,000 different population elements. It
stores this information in quantities that
would be impractical to manage by manual
methods, and virtually eliminates the bur-
densome and costly compilation of infor-
mation at all levels above the actual source
of data. In effect, it relieves the resource
manager from data-manipulation chores and
frees him for the important job of USING
information by (1) furnishing a reservoir
of information upon which management
can draw for a current disclosure of the

pertinent facts, (2) by assembling informa-
tion in reports or in other meaningful
arrays, and (3) by organizing information
so that interrelationships are disclosed.

RIM is a system designed to yield an
almost limitless variety of resource informa-
tion in any array to meet both internal and
external needs and requests; and it makes
possible the rapid production of lists, sum-
maries, and analytical comparisons that can
improve the quality of managerial decisions
affecting the allocation of funds and utiliza-
tion of resources. RIM is designed to re-
trieve any characteristic or combination of
characteristics ever stored in the system.

RIM has been in operation since 1965,
and its operational data banks currently
include:

1. BASIC ADDRESS (location, identity,
size, capacity, access, etc., of all sites
and areas by name and serial number)

2. FACILITY INVENTORY (kind and
amount of recreation facilities and im-
provements in place)

3. CONDITION SURVEY (degree that
each facility and physical improvement
meets existing standards, the cost of
routine maintenance, and the cost of
any action required to correct unsatis-
factory or unacceptable conditions)

4. DIRECTORY (information about
campgrounds and picnic grounds, in-
cludmfg type of facilities provided, na-
ture of opportunities available, fees, etc.)

5. RECREATION USE (quantity, timing,
and location of recorded use on a site-
by-site and area-by-area basis)

All data banks are updated annually to

rovide a perpetual inventory of up-tc-date
information.

Future RIM data banks will include: (1)
a PROGRAM file, which will be an in-
ventory and record of facts about potential
sites and areas to assist managers in plan-
ning future developments; (2) a HIS-
TORICAL file, which will relate passage
of time to physical and environmental
changes on sites and areas; (3) a SATEL-
LITE file to create satellite data bauks with
services closely associated with recreation;

and (4) a RESEARCH file, which will be
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a source of basic data for studies relating
to biological-physical relationships, cost/
benefit relationships, supply/demand, use
projections, user satisfactions, and others.

Additional information and detailed in-
structions for implementing the program
are found in FSM 2311; RIM Handbook
(FSH 2309.11); and Recreation Informa-
tion Management, In-Service Training
Guide, Forest Service, U.S. Department of
Agriculture, March 1968, 127 pp.

RIM recognizes some 30 kinds of rec-
reational elements where use takes place;
i.e., campgrounds, picnic grounds, swim-
ming sites, winter-sports sites, wilderness
areas, <rails, waters, etc. Data are stored in
the system for each of the approximately
21,000 population elements by approxi-
mate‘lly 52 activities (camping, hiking, hunt-
ing, fishing, etc.). Use input into the system

e RO T

comes from estimates developed for each
individual site and area. Use outputs are
arrayed to reflect the total amount of use
on a particular site or area and the quantity
of each type of activity that occurred in
that place. Approximately 20 different rec-
reation use summaries and tabulations are

roduced annually (on a calendar-year
basis) and include kinds and volume of use
(by activity) and where it occurred (by
individual site and area) Servicewide, by
Region, by Forest, by District, by popula-
tion element, by State, by Congressional
District, by county, by river basin, by size
and capacity of developed site, use by
minority groups, and other categories. An
example of use information available from
RIM is shown in table 1, a Servicewide
summary of estimated National Forest rec-
reation use for CY 1970.

Table 1.—Estimated National Forest recreation use,
Servicewide Summary, 1970

Public use
Activity
Visitor-days!  Percent
Campin 46,454,100 26.9
Picknicking 7,494,800 43
Recreation travel:

Automobile (33,801,900)

Scooter & motorcycle (2,139,700)

Ice & Snowcraft (1,950,400)

Other machines (130,400) 38,022,400 22.0
Boating

Powerboats (3,086,800)

Other boats (1,405,200) 4,492,000 2.6
Games and team sports 578,100 3
Waterskiing and other water sports 743,100 4
Swimming and scuba diving 3,459,100 20
Winter Sports:

Skiing (5,515,800)

Other (1,029,800) 6,545,600 38
Fishing 15,239,100 8.8
Hunting 4 14,308,400 8.3
Hiking and mountain climbing 5,592,300 3.2
Horseback riding 2,387,800 14
Resort use 4,082,900 24
Organization camp use 4,312,500 2.5
Recreation residence use 7,553,800 44
Gathering forest products 1,362,600 8
Nature study . 952,800 .6
Viewing, scenery, sports, environment 7,299,300 4.2
Visitor Information

(exhibits, talks, etc.) 1,673,800 1.0

Total 172,554,500

1Recreational use of N.F. 1

and and water that aggregates 12

rson-hours. May entil 1 person for 12 hours, 12 persons
or 1 hour, or any equivalent combination of individual or

.

group use, cither continuous or intermittent.
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The 1970 use estimate of 172.5 million
visitor-days is composed of a mixture of
statistically reliable estimates (where tested
sampling techniques were used) and other
estimates based on observation, experience,
and comparison. The quality and reliability
of Forest Service use estimates have in-
creased substantially during the past several-
year period because carefully controlled
and statistically sound sampling procedures
have been used on more and more sites and
areas each year. Overall improvement of
use estimates will continue as research de-
velops better and cheaper sampling tech-
niques and as these, in turn, provide
estimates of use on a larger proportion of
population elements.

CONCLUSIONS

We have come a long way during the
past 10 fyears in recreation-use estimation.
Many of the sampling models, modified as
needed to meet local situations, have uni-
versal application. Research on sampling
techniques is continuing, and the overall
reliability of data in future years will be
progressively improved as it becomes possi-
ble to apply statistically sound sampling
techniques to an increasingly larger pro-
portion of total recreation use.

Yet none of the current sampling tech-
niques is without need for improvement,
an(é much remains to be done. Continuing
effort is needed to design and test new
techniques and to improve techniques al-
ready in use. In addition, there are several
kinds of sites and areas for which no sam-
pling experience is available. Sampling
models must be developed and tested to
cover the gamut of sampling problems that
exist. Because mechanical, electrical, and
photographic telemetry offers considerable
promise for recording several kinds of
hard-to-measure recreation use, improve-

ment in operation and reduction in cost of
these devices is important. Perhaps the most
urgent need lies in substantially reducing
sampling cost of tested and new models.
The cost of several excellent models is
currently too high for general use.

Another very real obstacle is the highly
scattered nature of work in this field, and
the considerable difficulty staying abreast
of new developments. It is difficult even
for the researcher in this field, and perhaps
next to impossible for most others. There is
need to coordinate efforts of the numerous
persons and agencies working in this field
to avoid duplication of effort.

There is perhaps a need to create a
centra] clearinghouse for publications and
reports on use sampling techniques emanat-
ing from federal, state, and municipal
agencies, universities, foreign governments,
and others. A small panel of interested per-
sons might be appointed to keep up with
all developments. A standardized reporting
format, possibly in the form of a loose-leaf
notebooE, might be considered for purposes
of updating, revising, and amending tested
sampling models. I propose the preparation
of a “cookbook of use sampling techniques”
that would contain detailed instructions for
implementing  tested and recommended
sampling techniques. These suggestions
would not be easy to implement, but I
firmly believe that the importance of the
information clearly warrants a genuine
effort in this direction.

Hopefully, the brief description of the
Forest Service RIM System will suggest,
especially to recreation managers and plan-
ners with large and complex holdings, other
systems that will enable them and their
agencies to maintain a continuing descrip-
tion, with a satisfactory level of precision,
of past, present, and future information and
relations}t)ﬁps between people, places, and
things.
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MULTIPLE-USE MANAGEMENT
FOR RECREATION IN THE EAST

by ROBERT L. PRAUSA, Branch Chief, Recreation Management,
Eastern Region, Forest Service, U. S. Department of Agriculture, !
Milwaukee, Wis.

ABSTRACT. An overview of the complex management problems
that confront the administrator of National Forest lands in the
eastern United States, with emphasis on the conflicts that occur and
will intensify as a result of the many demands for different kinds of
recreation opportunities on National Forest System lands. The need
to identify and measure the kinds of recreation opportunities these
lands can provide is brought out, together with their relationships
to lands of other ownership providing other kinds of recreation

opportunities.

COMPLEXI'I‘Y AND DIVERSITY
characterize the Eastern Region of the
United States. Within each physio-
raphic province there are wide variations
in soils, topography, vegetation, water, and
climate. Such variations lead to-great dif-
ferences in patterns of land use and in the
mixture of manufacturing, mining, and
commerce as well as the outdoor recreation
opportunities these lands afford.

The East is also characterized by a com-
plex and diverse populace. The trend to-
ward migration from rural to urban living
is perhaps greater in this region than any-
where else. Certainly the East has greater
life-style’ contrasts than any other section
of the country. Every major city has its
affluent suburbs and its ghettos. Some of the
rural countryside is made up of pleasant,
prosperous farms just one drainage re-
moved from a “tobacco road.” - :

Obviously ‘people living in these varyin
cultures ha)\’repedx%eringnﬁeeds and a\g,ntg
The ghetto dweller is not nearly as inter-
ested in opportunities for outdoor recrea-
tion as he is in bettering his living conditions.

A worker is not anxious to end air pollution
if it also means an end to his job. The
affluent suburban dweller wants more and
better highways, not only to speed his
travel to and from work, thereby giving
him more time to recreate, but also to help
speed him away from congested areas for
a quiet weekend of solitude before hurry-
ing back to the city with its pollution,
ulcers, noise, dented fenders, nameless
neighbors, and X-rated movies.

THE FOREST LAND

Throughout the heteroieneous mix of
development and cultures lie the National
Forests of the. East. They occufzz only 2.6

rcent of the land area in the region.

wenty states are included within the
bounds of the region, and 13 of them have
National Forest lands. One of the most
significant statistics having a bearing upon
the management of these National Forests
is that over half of the population of the
United States lives within this area (fig. 1).

Almost every state within the region
owns and manages some forest land. Four
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Figure 1.—Population centers in the Eastern Region of the Forest Service. Each circle shows
a population of at least 100,000 people— the larger the circle, the greater the population.

(Minnesota, Michigan, New York, and
Pennsylvania) each have more than 1 mil-
lion acres, most of which is forested. To-
gether with local governments, the states
in the East control approximately 12 per-
cent of the forested land. This compares
with the 6 percent of forested land making
up the National Forests. Nine percent, or
half again as much, is owned by forest
industries, but 70 percent — thin of it,
nearly %—is in private ownership of tracts
of less than 500 acres held by some
2,000,000 different owners. ,

What these statistics mean is that there
is a crying need for coordinated resource
qlhanning of all forested lands in the East.

1s is wpecnally true when related to how

AR

these lands provide recreation opportuni-
ties for the millions of people living in the
area.

Over the years, the Forest Service has
tried to be all things to all people—espe-
cially in providing outdoor recreation. We
found a need for large and highly devel-
oped campgrounds—so we built them: We
responded to the need for wilderness op-
portunities to the cxtent we had lands with
the characteristics of wilderness. We have
done our best to keep pace with the de-
mand for winter-sports activities. Power
boating surged in popularity in the late
1950's and 60's, so the Forest Service moved
to satisfy demands for recreation oi:(v or-
tunities for power boating, water s 1ng,
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and related sports. The list of recreation
activities people engage in on the National
Forests goes on and on.

Actually, the fact that National Forest
lands have such diverse characteristics is
the main reason why they are found attrac-
tive by so man people interested in so
many different kinds of recreation.

A TIME OF CONFLICY

But we are rapidly approaching a time
of conflict between these varied interests.
We are in the throes of conflict between
the harvest of commodity resources and
the so called “social amenities” provided on
our wild lands. In speaking before a group
of top-level Forest Service planners and
managers, Dr. Brad Hainesworth referred
to multiPle use as “the management of
conflicts”. I think this is a very apt de-
scription.

Certain kinds of recreation activity con-
flict with the habits of wildlife; so recrea-
tion activities must be curtailed or ad-
justed. Unrestricted clearcutting conflicts
with sesthetics and requires adjustments in
harvesting methods. And the fist goes on.
Hardly a management task can be under-
taken that does not result in a conflict with
one or more of other benefits or uses of
National Forest lands.

Since the early 1900's major changes in
the landscape of the East have been caused
llgl the construction and mining industries.

ew housing, water impoundments, air-
ports, highways, shopping centers, factories,
etc., have made substantial impacts on the
forested and other rural lands in this highly
concentrated area of population. Also, the
region has more surface mining than other
regions. Yet the proportion of cropland
reverting to woodland is higher than any-
where else except in parts of the South.

Shorter working hours, greater affluence,
and improved transportation' systems allow
more and more people to participate in
outdoor recreation. These participation
rates are further accelerated through mer-
chandising efforts of manufacturers of
sporting equipment, owners of resorts, and
real-estate - developers. The influence of

merchandising has been particularly notice-
able in winter recreation activity participa-
tion rates. At the October 1968 North-
eastern Snowmobile Conference in Boston,
the International Snowmobile Industry As-
sociation revealed that five states have 70
K:rcent of the Nation's snowmobiles:

ichigan, Minnesota, New York, Wis-
consin, and Maine, in that order. Contacts
with sales personnel for this industry reveal
that the same proportion still exists; and if
anything, sales rates for these five states are
slightly higher than in the rest of the
Nation.

MULTIPLE USE

The National Forests are managed under
the rinciples of multiple use an sustained
yielg to insure utilization of the various
renewable resources, in a combination that
will best meet the needs of the American
people, without impairment of the pro-
ductivity of the land. If we were to over-
simplify the definition of multiple-use
planning, we could characterize it as an
allocation of resources to use combinations
by intuition, judgment, and physical char-
acteristics ascertained by inventories.

It is in the inventory phase that we find
the greatest deficiencies. Though we have
sound inventories of commercial timber,
soil surveys on many aress, and general
locations of potential recreation-develop-
ment sites, there are many serious gaps in
our basic resource inventories, especially
capacities of the land to provide dispersed
recreation opportunities. This paucity of
data is serious and could contribute to in-
accuracies in planning or management
decisions that are improper and irrevocable.

As demands for products and services
from National Forest lands increase, we
find ourselves faced with what Dr. Marshall
Goldman of Wellesley College defines as
an “environmental disruption”. Dr. Gold-
man attributes part of our difficulty to the
fact that Americans have often been unsure
of the goal they were pursuing. Some are
secking purity of air and water; some are
concerned only about air; others only about
water—without understanding that the en-
vironment must be considered as a coor-
dinated whole.

104




Iy Y
ARG

R R R L IS S AP R S L ES DN D2 AP I AN

In other words, the ecological system is
self-contained. The output of a process
becomes the input of a subsequent opera-
tion. When one of the outputs is released
in such quantities that it cannot be ab-
sorbed adequately as an input by other
processes, we would normally end up with
an environmental disruption. Avoiding such
environmental disruptions requires the
greatest skill and perception in practicing
multiple-use management.

This brings us back to Dr. Hainesworth’s
definition of multiple use being the man-
agement of conflict. 1 have already referred
to one of the conflicts between utilization
of a commodity resource and social amenity
values. In my opinion, these conflicts—
between the use of land by people for
recreation and the harvesting of commodity
resources—will be temﬂorary. They can and
will be solved through more careful land-
use planning and by adopting techniques
for harvesting commodity resources that
are acceptable to the public.

PEOPLE VS. PEOPLE

But there is another conflict that will be
much more difficult to resolve. This is what
I like to refer to as the people-versus-people
conflict. It concerns the conflicts brought
about by growth and diversitz of various
recreation uses of wild lands. Bennie Swift
of the National Wildlife Federation said a
few years ago, “The recreationist is rapidly
overgrazing his pasture and is becoming a
greater menace than logging”.

Rapidly increasing numbers of residents
are purchasing small acreages in rural areas
to serve as weekend retreats from noise, air
m)llution, and the routine daily urban life.

any professional and business people who
became interested in ecological develop-
ment of their properties place a high value
on the amenities of the woodland environ-
ment. This desire for a contrast with the
daily way of life is reflected elsewhere
throughout the populace, and more and
more people are interested in escaping to
what the manager may term a “dispersed
environment”. People want to get away
from the visible effects of man’s actions.

This is what accounts for much of the
anti-timber harvesting feeling. In respond-
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ing to this drive, it is important for land
managers to carefully plan all uses of wild-
lands. In speaking at a recreation seminar
in Spokane, Washington, last March, Re-
Eional Forester Jay gravens commented on

ow the recent controversy over timber-
harvesting practices on the Monongahela
National Forest in West Virginia was a
dramatic example of the changing attitudes
about resource development. He went on
to say that the most significant feature of
this West Virginia experience was the way
the public “cracked our bureaucratic in-
stallation,” reaffirming their right to de-
mand action. And through this experience
we have also learned that being sensitive to
public concern does not necessarily lead to
compromise of professional expertise. On
the contrary, in most instances, it tends to
sharpen it.

We must be concerned not only with
how commodity resources are managed on
forested lands in relation to the use of these
lands for social amenities, but also with the
fact that full development of National
Forest lands and waters for recreation o
portunities in the East may not be in the
best public intciest.

WILDERNESS

There is only one small classified wilder-
ness in this region—the Great Gulf in New
Hampshire. The Boundary Waters Canoe
Area, although an element of the Wilder-
ness Preservation System, is not a true wil-
derness in that motors have been in use
there for decades and, even now, are per-
mitted on much of the area; and much of
the area has been and is again being logged.
There are no other tracts of National
Forest land in this region having character-
istics that qualify them as potential wilder-
ness as defined by the Wilderness Act.

However, I believe that the majority of
the populace in the East would be satisfied
with much less than a “pure wilderness
experience”. In writing in the October 1970
issue of Current History, Ken Davis de-
fined wilderness as a frame of mind. Re-
gardless of the precise definition, in the
mind of the visitor these are still wilderness
experiences. With a few exceptions, the
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few remaining tracts of land having the
characteristics to provide this kind of rec-
reation experience are within the National
Forests of the East. It behooves us to pre-
serve the proper use-capacity of such lands
and not to automatically and carelessly re-
spond to public pressure for more camp-
grounds, more boat ramps, more roads, and
other improvements.

An example of one development that |
think would be a misguided effort to solve
a recreation problem concerns the South
Branch of the Potomac River in the Spruce
Knobs-Seneca Rocks National Recreation
Area. The stretch of this stream from the
Smoke Hole to where it leaves the Forest,
near Petersburg, is extremely scenic and
fine for white-water canoeing. The one
campground located in Smoke Hole canyon
is literally bursting at the scams every
weekend during the summer. Those who
are successful in obtaining a camp unit for
a summer weekend usually arrive by Thurs-
day evening.

Now, it would be possible to solve this
problem of overuse by developing addi-
tional campgrounds along a road, down-
stream. And these campgrounds would be
used just as heavily as the present one in
Smoke Hole Canyon. But in my opinion,
opportunities for a “quality recreation ex-

rience” would be sacrificed through such
development.

Another example where a response to
demand for development could be a mis-
take is along the Kancamagus Highway in
the White Mourtain National gonst in
New Hampshire. This is a scenic drive that
attracts hundreds of thousands of recrea-
tion visitors each year, especially in the fall
when the leaves have turned color. There
are now six campgrounds along the high-
way. It is close to being overdeveloped at
the present time. Any additional develo
ment will certainly begin to erode away the
scenic chuality that this drive was originally
designed to enhance.

OVERUSE
It is also necessary to guard against over-
use by hikers, cyclists, snowmobilers, in-
discriminate campers, fishermen, and canoe-

ists. Also, it will be important to plan for
people’s use of land and water to avoid
conflict or minimize it as much as prac-
ticable. There are already examples of such
conflicts within the Eastern Region of the
Forest Service.

One concerns the use of the Pine River
on the Manistee National Forest in Lower
Michigan. This stream attracts canoeists of
all ages because the current moves swiftly
without being dangerous, and the scenery
is very attractive. Furthermore, there are
eight canoe liveries with 600 canoes lo-
cated along the upKer reaches of the stream.
The net result is that, on almost any week-
end of the summer, the canoeing use of the
stream is so heavy it is impossible for a
trout fisherman to fish it during daylight
hours. This would not be too serious except
that the Pine River produces mainly brown
trout, which the avid fisherman seeks in
the early morning or late evening fishing
hours, and the conflicts so far are not in-
surmountable.
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Another example of people-versus-people
conflicts is in the Boundary Waters Canoe
Area (BWCA). Many people go to this
unique area expecting to have a wilderness
experience. Upon arriving there they find
not only hundreds of similar canoe parties,
but motorboats and much other evidence
of man’s presence. The BWCA is one area
where the conflict of people versus people
began over 40 years ago.

Figure 2 shows an ad run by Consolidated
Can Corporation in Hunting and Fishing
Magazine in 1936, in which they extolled
the virtues of beer in cans and showed how
convenient they are because once used they
may be simply tossed away. Note that one
picture in the ad shows a man in a boat
throwing the can into the water. Beginning
this year, visitors to the BWCA were pro-
hibited from even having cans or glass
containers in their possession.

DILEMMA

In the Sylvania area on the Ottawa
National Forest, the Forest Service has been
faced with the dilemma of trying to satisfy
on one hand the desires of the preserva-
tionists who want no development of the
area and on the other hand the local resi-
dents and other recreationists who would
like to see full and complete development
—including roads, highly developed  sites,
resorts, etc. Our final plan of management
was not intended to be a compromise, but
the result is an area where most recreation
visitors can satisfy their particular needs
without conflict with one another. Devel-
opment is concentrated along the northern
and western edges of the area (fig. 1), leav-
irig the major acreage undeveloped except
for canoe-access camps, hiking trails, and
portages. This plan seems to be working
out well.

There are other conflicts that must be
dealt with in the management of Sylvania,
and personnel on the Ottawa National
Forest are doing a ycoman job of meeting
these conflicts. The original management
plan indicated that snowmobiling would be
permitted in the area. Many of the groups
who would like to sec only nonmotorized
use of Sylvania objected to this. However,
after 2 years when snowmobiling was per-
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mitted only on designated trails and ad-
jacent lakes, there was no evidence of real
conflict between various users of the area
or between this mechanized use and re-
source productivig'. However, there is still
room for more refined studies of the effects
of snowmobiles on the environment.

A few people have expressed concern
about timber harvesting by selection-system
cutting in overmature stands in Sylvania.
However, one small sale was completed
late in 1970; and a person can now traverse
this area and not even be aware that it has
recently been cut.

Having viewed the status of Sylvania
during the past year, | am convinced that
it is a fine example of management. There
are some things that, using hindsight, we
would do differently if we could begin
again. But none is really serious although
they ave noted and are used in adjusting
management of not only Sylvania but also
other areas.

NEED FOR PLANNING

The problems are really complex. And
what about the solutions? Very simply, the
answer is good planning. Furthermore, to
achieve good planning, there are two re-
lated basic necessities: coordination with

lans for states, other agencies, and private
ands; and the gathering of better data.

Earlier 1 mentioned the great diversi
of land ownership in the Eastern States. All
these lands provide some form of recrea-
tion for varying segments of the populace.
Many of them are being developed to en-
hance recreation opportunities. Such devel-
opment on state, county, and municipal
lands has accelerated rapidly in recent years
as government appropriations have become
available under the Land and Water Con-
servation Fund Act, grants and loans from
the Department of Housing and Urban
Development, and similar programs.

The recreation opportunities that lands
in other ownerships can and do provide are
significant, and the management of the

ational Forest system must complement
and not unnecessarily duplicate these op-

rtunities if the total recreation demand
1s to be met.

The conflicts between users indicate that
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forest acres are nonexpandable. What rec-
reation should the Forest Service provide—
and for what people? Since the National
Forests have the little remaining undevel-
oped forested lands in the East, it seems
readily apparent that management efforts
should be directed toward maintaining the
capacity to provide the optimum amount
of dispersed recreation opportunities.

First, as a general rule, developments
should be installed only to enhance these
dispersed recreation opportunities. Most of
the lands owned privately or by state and
local governments are along the major
routes of travel or in the vicinity of cities
and towns. Consequently they lend them-
selves better to the development of recrea-
tion facilities for the transient visitor. But
this is not the total answer, because all lands
obviously do not fit this convenient mold.
Therefore, the answer is coordinated plan-
ning between landowners, analyzing the
uses the lands are best suited to provide and
then, as the young folks say today, “getting
it all together.”

Second, we need better statistical and
inventory data. We simply do not have an
adequate description and measure of the
resources. In some areas there is a good
timber inventory; we are beginning to get
a reasonably good picture of the wildlife
population ‘and habitat; a better soils in-
ventory is under way, and water quality is
being pinpointed—at least in suspected pol-
luteg waters. But there are many gaps in
the availability of resource data.

DATA NEEDED

One of the greatest voids in available
data is a description of the recreation re-

source, including measurement of the
quality of land and water to provide recrea-
tion opportunities. Also, we simply cannot
do effective planning without some meas-
urement of the capacity, both social and
physical, of these lands and waters to_pro-
vide quality recreation. Optimum mix of
production” from all forest resources in any
size of ecosystem is not static and requires
the best possible scientific management.

The last ten years have provided more
meaningful recreation research than ever
before; yet these efforts are barely keeping
pace with the inrrease in traditional recrea-
tional activities, not to mention activities
not even contemplated 20 years aFo. Mod-
ern technology is producing new forms and
means of recreation faster than research
can provide data with which the land
manager can meet these demands for rec-
reation opportunities.

Snowmobiles, all-terrain vehicles, light-
weight motorcycles, and similar recreation
vehicles are causing conflicts that will re-
quire carefully considered management de-
cisions. Hovercraft arc on the horizon, and
they m?' be the recreation vehicle of the
future. Yet too many of the decisions being
made today in relation to these new recrea-
tion pursuits are made on the basis of in-
adequate study and research. We simply
do not have facts.

As the saying goes, “We've come a long
way, baby.” But renewed efforts are neces-
sary if we are to meet the challenges ahead.
The reassuring thing is that no one is giv-
ir;f up. This symposium and other similar

efforts will help to make it possible for the
administrator of the future to meet prob-
lems and opportunities more fully assured
that his management will be successful.
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THE CAMPER

by GERALD L. COLE and BRUCE T. WILKINS, respectively
Associate Professor of Resource Economics, Department of Agricul-
ture and Food Ecociomics, University of Delaware, Newark, Dei.;
and Assistant Professor of Natural Resources, Natural Resources
Department, Cornell University, Ithaca, N. Y.

ABSTRACT. Camping is one of the fastest growing outdoor recrea-
tion activities in the United States. The role of public agencies in
providing camping opportunities is outlined. A profile of socio-
economic characteristics of campers is discussed, together with
some of the reasons why they camp. Management implications are
offered for public-agency personnel, based upon current trends in
the camping market and the decision about what kinds of campers
should be attracted to public campgrounds.

RAPID GROWTH and change have
been characteristic of many forms of
outdoor recreation. Few activities
have su ed camping in rapidity of
growth, :%assslutc incrgasg in nun?belg and
changes in equipment. One is tempted to
add, “and in changes in the type of person
participating”; but time-series research in
camping is too scant to permit that.

In 1965 a national survey indicated that
more than 14 million persons 12 years and
older camp compared with fewer than 11
million § years earlier (ORRRC 1967, 23).
This 35-percent increase in § years sur-

d the rate of increase of most activi-
ties studied. The 14 million ns repre-
sented 10 percent of the studied population
in 1965, and indications are that growth
has conti?ued. We believe l:hat over 10
percent of our Nation’s ulation cam
this past 'year, and that tR'gppro rtion m
conunue to climb in the next decade.

The Bureau of Qutdoor Recreation sug-
g:s!s that substantially more camping will
done in the future. They suggest that
the 97 million camping occasions in 1965

may increase to 173 million by 1980, a 78-
percent increase (ORRRC 1967, 20).

A PUBLIC CONCERN

Camping has some clements that we be-
lieve make it particularly interesting when
considering the involvement of ~public
agencies in outdoor recreation. One of

ese has already been noted — camping
equipment has changed radically in the
past several years.

Years ago, the common campi ui
ment wasgthc tent—but no longe':'g ‘;'qodf.
in most large campgrounds vehicles—trail-
ers, recreation vehicles, tent-trailers, or
pickup truck campers—are the most com-
mon form of shelter. With these vehicles
come demands for hookups for water,
electricity, and even sewage di The
vehicles used and hookups desired have
dramatically altered site facilities requested
at campgrounds. This has impacted nearly
all publ;:gc recreational sgencies, for those
agencies involved in outdoor recreation
have typically provided tent sites and tent
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facilities. Thus changes in camping equip-
ment place unusually extreme pressures on
public agencies.

One might consider the importance to
the Forest Service or State Parks of similar
radical changes that have occurred in ski-
lift design. Those changes have not had as
great an impact on agencies, for only oc-
casionally do you provide ski-lifts as part
of your recreation program. But histori-
cally your agencies have provided not only
the lands for camping, but also the facili-
ties; so additional pressures arise when new
facilities are needed to meet changing
equipment demands.

Another variant of camping from many
other forms of outdoor recreation is re-
lated to equipment and “style” of camping
—the vast range of campsites that may be
needed to accommodate the varying in-
terests of people. This interest is frequently
reflected in the equipment they take camp-
ing.

Consider the range of opportunities peo-
ple seek in camping compared with other
recreation activities such as swimming. It
is difficult to envision a range in swimming
areas sufficient to encompass the range
represented by wilderness campers using
natural materials for shelter to the person
in a lavish travel vehicle with its own elec-
trical system, stereophonic sound, and tele-
vision. This wide range in style of camping
is rapidly revealed when one attempts to
ulk of “campers”.

It seems aﬁfropriatc to identify whom
we are speaking of when we speak of
campers, or at least to identify those we are
cxcludinf. A camper means one who camps,
specifically one who spends the night in the
open or in a structure not closed on all
sides, or in a structure moved at least twice
a year. Thus trailers, tenters, and those just
sleeping under the stars, users of lean-tos,
and other similar persons incorporate our
view of “campers”.

We will focus only on the.unorganized
camper in this paper. Campers belonging
to Erougi that provide their own camps
such as Scouts, private summer camps,
and the like form a discreet grouping of
campers best studied through examination
of the group. If one wants to know about

campers at Boy Scout camps, his approach
would be to study Boy Scout campers, not
all campers.

This view can be extended to campers in
less organized situations. Any organization
providing camping opportunity may de-
velop a unique clientele. If we view data
from the Northwest (Burch 1965; Burch
and Wenger 1967) or the Midwest (Brown
1969; Lucas 1970) or the East (Carruthers
1966; Roenigk and Cole 1968), we see
unique aspects throughout. It is this ac-
tivity, locational, an facility differential
that Shafer (1969) highlighted in discussing
the average camper.

SOCIO-ECONOMIC
CHARACTERISTICS OF CAMPERS

From camping studies in the Northeast
and elsewhere, a profile of camper charac-
teristics can be assembled. Some caution
must be used because most of the camping
studies have been biased by being based
upon on-site interviews rather than on
interviews with campers at their place of
residence. Thus the resource base of a

articular campground or other attractions
in that area has influenced the types of
people represented in the sample.

A}

Residence

As a result of the increasing urbanization
of the U.S. population, one would expect
to find a majority of campers residing in
urbanized rather than rural areas. However,
Burch and Wenger (1967) and Roenigk
arid Cole (1968) concluded that a dispro-
portionate share of campers reside in sub-
urban areas, and center-city residents are
underrepresented in the mmg:ni popula-
tion. Place of residence has a high correla-
tion with other socio-economic character-
istics; namely, income and occupation. As
a result, it is difficule to establish a cause-
and-effect relationship bstween residence
and camping.

Another factor should be mentioned:
original place of residence versus present
ghcc of residence. Persons who were

rought up in rural areas and were
to outdoor activity have been found more
likely to be wilderness-type campers, ac-
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cording to Burch and Wenger ( 1967),
reporting on a Forest Service study in the
Northwest. Persons with only an urban
experience during their chilghood were
more likely to be easy-access type campers;
that is, they utilize cam grounds located
along major highways. Thus the impact of

lace of residence on camping participation
is interrelated with numerous factors.

Composition of Party

It has long been assumed that camping is
a family activity, and recent studies bear
out this conclusion. In the Northeast,
Buxton and Delphendahl (1970) and Roe-
nigk and Cole 1968) found that over 90

Tcent of the camping parties were fami-
ies—either individual families or families
camping with friends. The mean size of the
camping party ranges between four and
five persons. Thus camping is primarily a
family activity among young adults and
heads of households up to approximately
50 years of a%c with children present in the
family. Nonfamily groups of friends ac-
counted for less than 10 percent of camping
parties.

Campers tend toward higher incomes
than the icncral pulation. Buxton and
Dclphcnda | (1970), in a study in Maine,
indicated that over one-half of their re-
spondents had annual incomes of more than
$10,000. In studies in the carly 1960's in
New York and Delaware, over one-half of
the mpondcnts had incomes of more than
$8,000.

Studies to measure income differences
between groups of campers preferring dif-
ferent types of facilitics have shown that
there is no significant difference in income
levels. Thus preference for of facili-
ties and aress—for example, forested area
versus beach area or remote wildemess
versus casy-access along a highwa —indi-
cates that there are no income differences
between these groups.

Educction

Apattemalsoisemergingwithngndto
level of educational attainment among

campers versus the general population.
Carruthers (1966) and Roenigk and Cole
(1968), in comparative studies in the Finger
Lakes area of g\lew York, the Poconos in
Pennsylvania, the Catskill Mountains in
New York, and in Delaware, indicated that
the mean level of educational attainment
was more than 12 years. Burch and Wenger
(1967), in a Forest Service study, found
that 31 percent of the male campers had
some college education, while only about
16 percent of the State’s adult male popula-
tion had attained that level of education.
Almost 27 percent of the camper heads of
household had done post-graduate work,
comparcd with only j percent of the State’s
adult male population. Bond and Ouellette
(1968) reported that campers in Massachu-
setts had a higher level of education than
among the general population.

Further analysis reveals differences in
educational achievement among groups of
campers. In the Forest Service study it was
concluded that educational attainment was
highest among campers who used both
easy-access and wilderness facilities, and
lowest among campers Who exclusively
used the easy-access variety. Roenigk and
Cole (1968) found in Delaware that the
cducational level among campers in for-
ested areas was significantly higher than
among campers at seashore campgrounds.

Buxton and Dclphcndahl (1970) found
that 53 percent of the respondents had
completed 1 year of college and 37 per-
cent had graduated from 4 years of college.
Only 5 percent of the campers in the
sample had less than a high school educa-
tion. These- findings are similar to those
derived in a nationwide study done for the
Ourdoor Recreation Resources Review
Commission in 1962.

Occupation

A disproportionate share of campers
come (fl:‘sopm ;P:w the profwsional-tec.gzi
cal categories and other nsible posi-
tions, including mansgers and sales persons.
A person’s occupational status is closely
correlated with his educational level. Since
campers tend to have a higher educational
level than the general population, this is to
be expected. Buxton and Delphendahl
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(1970) reported that in Maine 46 percent
of the respondents were professionals or
managers compared to only 25 percent of
that occupational grouping among the
adult male population. Campers who were
farmers, laborers, or service workers were
under-represented in the camping poppla-

tion compared to the overall population.
This may be related to minimal leisure time
or income.

Burch and Wenger (1967) found that
farmers who camped were more likely to
prefer wilderness areas whereas the per-
sons with no rural experience were more
likely to camp in the easy-access locations
where there were more conveniences.
Roenigk and Cole (1968) found a higher
percentage of professional, technical, and
managerial people camping in forested
arcas compared to scashore areas. In the
seashore area a significantly higher per-
centage of craftsmen, foremen, and labor-
ers was found.

Age of Campers

Participation in various forms of outdoor
recreation activi?' is related to the age of
the grticipant. he Maine study (Buxton
and Delphendabl 1970) is illustrative of the
age distribution found among campers. The
age distribution of all persons included in
the sample indicated a relatively low pro-

rtion in the 13-to-24 age Froup, most
ikely due to a high level of interest in
other recreational activities among the
young persons. Thi rcent of the camp-
ers in the Maine study were under 12.

Burch and Wenger (1967) concluded
that married males in the age range 30 to
44 were most over-represented in the sam-
ple of campers compared to the male age
distribution of Oregon’sesopulation. About
50 percent of the married campers were in
that age group compared to only 34 per-
cent in the State.

Age distribution also was found to be
associated with type of camping in Oregon.
For example, campers 65 and over were
over-represented in the easy-access camp-
ing areas, while campers in age group 30 or
less were under-represent versely,
campers over 65 were under-represented
among the wilderness campers, as most of

the interest in the remote camping area is
among the age group 45 to 64.

Persons with no children were propor-
tionately under-represented among cam
ers. From among age group 25 to 54 the
presence of childien in the family appears
to be an important factor in predisposing
one to camping. Hypotheses may be estab-
lished about the relationship of children in
the family and camping. Perhaps parents in
this age group want their chilgen to have
the outdoor experience, whereas when the
children are grown or when no children
are present, acﬁllts participate in other forms
of outdoor recreation activity and use sub-
stitute forms of lodging while on vacation
and weekend trips.

An important conclusion by Burch and
Wenger (1967) is the strong possibility
that campers tend to shift from one cam
ing style to another during their life cycle,
and that perhaps the young to middle-age
family groups who prefer wilderness camp-
ing may later change to convenience camp-
ing as they grow older.

Length of Vacation

Length of vacation has often been cited
as an influence on camping participation,
because of its influence on leisure time.
However, Burch and Wenger (1967) found
that shorter vacations were not particularly
a deterrent to camping participation. In
fact, campers with only 1 week of vacation
were over-represented in their study, while
persons with 3 weeks or more of vacation
time were undcr-x?)mcntcd. Apparently
the 2 week period of vacation was the mtt))st

revalent, and campin, icipation by
?hat iroup was aboul: ;sg cgzlr: bcpaexpectcd
in relation to the proportion of the popu-
lation.

Bond and Quellette (1968) and Roenigk
and Cole (1968), in studies in t1¢ North-
cast, indicated that campers tend to be very
mobile; and even though they might have
1 to 2 weeks or more of vacation, they
move about between campgrounds during
that time. Another influence in addition to
vacation tme is weekend activity. The
combination of weekend trips and mobile
vacation trips with moves between camp-
grounds resulted in a median length of stay
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of approximately 3 nights in the Delawarc
study and in the Massachusetts study, even
though over 70 percent of the campers
were found to be on vacation.

WHY PEOPLE CAMP

The reasons why people camp are closely
associated with the type of camping area
they choose and the experiencc they expect
to find there. Burch and Wenger (! 67)
concluded that campers who chose the
wilderness areas desired to have interchange
with members of their own camping party
but were attempting to avoid association
with other campers. In contrast, those who
chose the easy-access camping areas were
in search of social interchange, which could
be found in making new friends from
among campers in more crowded areas.
This helps to explain the apparent camper
satisfaction with small and more crow ed
campsites, which are often found in private
campgrounds, versus the more spacious and
often more inaccessible or remote sites lo-
cated in l‘_public campgrounds, including
National Forests and some State parks.

Roenigk and Cole (1968) compared
campers who chose the ocean-beach areas
with campers who chose the inland forested
areas. The forested-area camper was more
likely to choose the area for a weekend of
relaxation while the ocean-beach camper
was there to enjoy fishing, swimming, and
other more active sports.

The reason a person camps is also Closely
associated with the facilities that he expects
to find. A definite pattern that has emerged
from studies by the Forest Service in the
West, as well as numerous studies in the
Northeast, indicates that there are definite
facilities that existing cam expect to
find in a campground if they are to be
happy with their stay and if they are to
increase their length ‘of stay beyond 1 or
2 days.

Tops among the facilities expected are
swimming aress, cither fresh water or salt
water. !ﬁrc majority of cafmpers tend to

icipate in some of swimming or
‘;hr:r p\avauer-related t’a'cpteivi . ’11\usn|$t is
evident that a campground needs to be
located on or near the water to have a wide
appeal to campers in today's market.
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Among current users there is a demand for
flush toilets, hot showers, picnic tables, and
some type of fireplace or access to a central
area for a fire that may be enjoyed during
the evening.

Campers in general appear to be relatively
well satisfied with the facilities they en-
counter and the particular type of cam
ground they find. Of course this is heavily
influenced gy their decision as to where to
camp, based upon prior experience or rec-
ommendations from friends who have
camped at this particular location. Campers
were asked to indicate their (preference for
private versus I&Ub“d owne campgrounds
in both the Massachusetts study and the
Delaware study. In both cases campers in-
dicated that they preferred publicly owned
campgrounds. However, numerous reasons
were cited for a preference among either
type of ownership.

Reasons most often cited in the Massa-
chusetts study for public campgrounds in-
cluded: (1) they were less expensive and
had more uniform rates; (2) they had
larger and well-spaced campsites, which
minimized the feeling of overcrowding;
and (3) they had professional personnel
and exhibited a greater degree of excellence
relative to management and facility main-
tenance.

Reasons cited for favoring private cam
grounds included: (1) reservations could
be made, and the length of stay permitted
was longer; (2) private campgrounds pro-
vided more luxury facilities and organized
recreational programs; ( 3) they had a
friendly or less regulated atmosphere; and
(4) camper preference for supporting pri-
vate enterprise was also noted.

Though persons in the Delaware study
frequently stated a preference for public
campgrounds, the only available sites were
often in private campgrounds, so most
campers in that study used those camp-
grounds.

MANAGEMENT IMPLICATIONS

Though we find these cheracteristics of
campers extremely interesting, we feel that
the more important question remains: How
should these influence the management of
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campgrounds by public agencies? We.are
timorous in attempting to respond to that
question because we do not have the man-
agement responsibilities so many of you do.

is makes us particularly vulnerable to
criticisms of being impractical, but has the
advantage of permitting us to more easily
raise what could be perplexing and dis-
comforting questions.

The first implication to managers would
seem to be that any kind of a ca‘r)r:})ground
will be used by some persons! We see as
the most important management question
not What do people seek from camping?
but rather Why does your agency supply
camping opportunity? There could be

many reasons: Indeed most agencies prob-

ably have several objectives in mind when
establishing a campground. Before an
agency - decides what sort of facilities and

ptogram will occur at the campground, it

seems important to decide what purposes
they hope to achieve by providing camping
opportunity. A number of possible .pur-
poses exist. Let's look at a few of these and
the potential management implications re-
sulting from these varied objectives.

It is frequently suggested that camping
i3 providedol()iy public agencies to offer in-
expensive lodging areas. If this were the
prime objective, a location near heavil
traveled roads would seem to be indicated.
Facilities could be fairly rustic; privies and
dirt roads would suffice. Laundromats
would be useful, perhaps necessary.

Some agencies indicate not only inex-
pensive lodging as an important role but in
addition idenufy a rationale of permitting
individuals to get closer to nature. If this
is a purpose, then certainly flush toilets
would not be needed, but nature talks and
trails would. Electricity would not be
needed, but interpnctivc centers would be
essential. Swimming pools would be a
hindrance, but planting of wildlife foods
would be of great benefit.

A different objective and'one seldom
heard explicitly stated would be to please
the “power structure”. No agency spells
this out as an objective; but to stretch our
imaginations, let’s sce what we would do if
this were an important objective. The
power structure can be thought of as those

persons having power—when they support
a proposal it usually wins (Wilson 1966).

ey tend to be better educated upper-
income persons. To accommodate their
needs and interests, we would need accom-
modations for substantial trailers (paved
roads and broad roadways with trees
trimmed well back). Electricity and in-
dividual water hookups would seem a pri-
ority item. Bathrooms should have flush
toilets, and hot showers would be desirable.
A boat mooring or a marina should be
nearby; so should golf courses and a swim-
ming area, preferably with a diving board
and large beach frontage. These would
seem important in providing desirable
camping sites for those in the power struc-
ture.

Perhaps an agency would be bold enough
to say that their objective was to insure
that an opportunity for camping be made
available for all people. If this were the
case, we would suggest that most of the
agencies’ efforts would be directed not at
the physical facilities but rather at poten-
tial campers. Surely sewer lines, showers,
and paved roads do not seem essential in
meeting the objective of providing camp-
ing opportunity for all people. If we want
to insure an opportunity for all people, we
must meet several criteria. We must have a
site where one can camp; but more, we
must be certain that people know of this
opportunity and even more specifically,
know exactly where they can camp. Fur-
ther, we must be certain that reople can
get to the campground, and finally we must
be assured they have the equipment neces-
sary to cam%. If we reflect on this list we
quickly see how few public agencies have
actively attempted to meet the objective of
insuring that an opportunity for campiag
be made available for all people.

We know of no public land-manage-
ment agency that has made a serious at-
tempt in this direction. By serious we mean
their having devoted extensive resources
and efforts to achieving the various com-
ponents noted above. Let's look at how
some agencies do attempt to handle aspects
of this objective, and perhaps in this way
wc can envision whata gublic agency might
do if this were their objective.
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For illustration, look at the organized
camping groups. For example, the Boy
Scouts of America have involved millions
of boys in camping. How? They own lanus
or at least identify lands that scouts can use
for camping; thus they insurc the oppor-
tunity. This, of course, is also done by
virtually all of the a encies represented at
this conference. Further, the Scouts exten-
sively publicize the existence of these facili-
ties ans of their availability to Scouts. Man
Federal and State agencics, too, rovide
extensive notification of the availability and
location of their camping areas.

The Scouts, however, finl a particular
problem in insuring that persons have the
opportunity to get to the campsites. Most
Scouts are too young to drive; and few
arcas arc close to good public transporta-
tion; so there is no way to get to the camp-
ing area. The Scouts have overcome this
particular problem by providing transpor-
tation, in some cases through buses, in other
cases through organized car pools—parents
driving boys. That agency recognizes that
if they say they are going to provide all
Scouts an opportunity to camp, that itis a
sham, a fake, to suggest this can be done
without providing transportation for those
members of the potential clientele who
cannot themselves provide transportation.

You may feel that this is not a problem
faced by the public agencies; but it so, it is
apparent that we have not brought up the
important differences between campers and
the general public. Few people from wel-
fare families are found at campsites. One
could argue that this is because those peo-
ple do not enjoy camping. We doubt that
anyone would be bold enough to make
such an unsubstantiated assertion.

What is quite clear is that many families,
icularly from our urban ghettos, have
no way of getting to public campsites.
Further, if they wcre to get there, they
would be unable to mect the final criteria
we mentioned above-having the necessary
equipment. Again, the Boy Scouts recog-
nize that many segments of their public do
not have the necessary equipment, so they
provide it through communal fashion—the
troop or pack owning tents or cooking
gear.

Where is the public agency that rents
equipment at low' cost or perhaps provides
it free of charge to welfare families? Ap-
proaches to this are made by some agencics
that provide trail-side shelters or lean-to’s,
but clearly this is not an adequate response
to the need. We arc not arguing that this
is the best way to supply cquipment to
low-income families, nor that it is appro-
priate for the agencies rcﬁmcnted here to
do so. We arc arguing that, if an agency
says they are attempting to rovide camp-
ing o portunity for all people, such cfforts
would be a necessary aspect in attining
that objective.

The objective actually selected as appro-
riate for an agency’s campground will in-
uence most management decisions. If our

objective is to provide low-cost facilitics or
opportunity for everyone, then very clearly
fees should be set at a low level—in fact one
miglit argue that zero cost would be most
a;ppropriatc. Note however, that very few
aciliies would be pmvided, and these
would be extremely rustic. In addition,
some mechanism for rationing use of areas
would very likely become necessary with
these low costs. ‘This might take the form
of advanced registration. Clawson (1968)
has suggested a number of reasons why this
form of regulation might have many bene-
fits to the user.

Attempting to implement an objective of
providing the opportuni for camping to
virtually all people woul ﬁresumab y gain
widespread support from the public if our
appraisal of attitudes common today is
correct. Elevating disadvantaged groups has
been identified as an appropriate govern-
mental activity. A wide variety of public

rams exist to carry out this function.
me of the programs for low-income
groups would doubtless be interested in
working cooperatively with land-manage-
ment agencies to see if recreational oppor-
tunities could be enhanced through
judicious use of funds for equipment or
transportation.

Our general conclusion is that some
campers can be attracted to almost any
campground. This is particularly true if we
are willing to increase the value received
by providing extensive facilities and serv-
ices and yet charge an extremely low cost.
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We believe the more important question is
not How do we attract the camper? but
What camper do we wish to attract? The

response to that question will be markedly
influenced by the public, the supervisor,
and the man on the ground.
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HIKERS
AND OTHER TRAIL USERS

by ROBERT C. LUCAS, Principal Geograpber and Project Leader
in Wilderness Management Research, Intermountain Forest &
Range Experiment Station, Forest Service, U. S. Department of

Agriculture, Missoula, Mont.

ABSTRACT. Trail uscrs scem negicctec. Trail systemrs are limited,
largely relics of firc control rather than designed for recreation;
and total trail miles are probably declining. On the other hand,
particirntion in various kinds of tril-oriented recreation is sub-

stantia

and growing. Most activity i for short periods of time

close to participants” homes. A varied and diffuse trail system, with

an cmphzsisono

ities near utban areas, is needed. The re-

pportunitics
search base for plam.ng needs to be strengthened.

HERE ARE MANY kinds of trail

users: hikers, horseback riders, bicy-

clists. motorcyclists, ski tourists, snow-
shoers, snowmobilers, and all-terrain-vehicle
(ATV) riders—and there probably will be
some others. Definitions of “trail users™ get
fuzzy. Some of these trail users spread out
from trails into general cross-country travel
off trails, while others are found both on
rural trails and on city sidewalks, and still
others use roads in addition to traiks.

What do we know about these users that
could help us plan trails and trail systems?
How mmuch use is there? What kinds of
use> What are the trends? What sorts of
people participate, and what are their atti-
tudes about trails and trail use?

THE NEGLECTED NIKER

seems to fit the situation. This is not my
feeling alone. President Johnson said in hrs
1965 Natural Beauty Message: “The for-

otten outdoorsmen of today are thase who
E’kc to walk, hike, ride horseback, bicycle.”

Eadier, the Outdootr Recreation Re-
sources Review Commission (1962) stated:
“It is something of a tribute to Americans
that they do as much cycling and walking
as they do, for very little has been done to
encourage these activitics, and a2 good bit,
if madvertently, to discourage them.”

rtunities for trail travel must be
about as limited relative to interest as for
any major sort of outdoor recreation.
There are only at little over 100,000 miles
of trails in the United States (BOR 7966).
This is less than 1 yard of trail per US.
citizen, and only about 50 yatds per
mile, Alaska aside. England and Wales
cther have more miles of rural foot
paths and bridleways than the whole US.
(Countryside Commission 1910). Most of
the US. trails are relics of past programs,
mainly fire jon, rather than x
product of any tecreation planning. A
ite the 19};8 National me"ls System
Act (P.L. 90-543), there still are few active
programs to create truly recrestional traiks.

There are many adverse trends. Total
trail mileage in the U.S. is probably declin-
ing. Over half of the US. trail mileage is
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on National Forests, where trail milcage has
dropped over onc-third since 1945 as roads
replaced trails and acrial fire-fighting tech-
niqucs led to abandonment of some trails.
Suburban and cxurban sprawl. limited-
access highways, new large airports, and
other land-use changes  have  probably
climinated hiking opportunitics, especially
on unofficial unmaintained paths. The
places where 1 hiked as 2 boy have become
shopping centers, homes, and barren flood-
control dikes. Growing population pres-
surcs have rosulted in many more “NO
TRESPASSING” signs.

Hiking may be neglected because it does
. not produce anv incomc (Sargent 1969)
and ause it is inconspicuous as 2 result
of being dispersed. In contrast. camping
and skiing arc concentrated. conspicuous.
and often produce income. Hikers also arc
not as utlrrcpmcnttd by voluntary orga-
nizations as are many r types of rec-
reationists. The hikers cither tend to be
absothed in national wilderness-oriented
groups or involved m hiking clubs that
promote a particular trail or region, such
as the Appalachian Trail. In cither case
there is practically no mational pressure for
hiking opportunities outside wilderness
aress.

The neglect applies to research, ako.
There are only a handful of studlies of trail
users or trails, and almost all of these con-
cern the traveler in established wilderness,
not the ral hiker, horseman, and so on.
Because research is so limited, many of my
remarks will be subjective judgments and

lations.

A national trails i has been an-
nounced for June 1971, and will have been
held by the time you read this. Perhaps it
will kindle enthusiasn for trails and will
help overcome the neglect they now suffer.

TRAR USE

The 1965 Survey of Outdoor Recteation
(BOR 1967), especially the unpublished de-
tailed information, is the mam source of
estimates of participation. This survey cov-
ered US. citizens 12 years old or older. It
covered the summer period in depth, but
gathered only limited data for the other
seasons of the year.

Hiking, which was dcfined as “walkin
of a substantial naturc in which a pacE
containing provisions and/or shelter s
carricd by at lcast onc member of the
party.” had almost 10 million cstimated
participants 12 or older in 1965, or about
7 percent of the population in that age
range. The average participant hiked §
days during the year.

Two other related categorices of foot
travel were alo covered in the survey.
“Walking for plcasure” involved about 68
million pcople or 48 percent of the popula-
tion, with participants averaging 15 days
per vear walking. “Walking for pleasure”
was defined as “any walk where the pri-
maryv pu is pfcasurc, which has not
been included under hiking or nature walks
and which lasted 30 minutes or more.”
“Nature walks” were “walks for the spe-
cific purpose of observing plants, birds, or
animals and often including the collection
of specimens.” Nature walks had 20 million
participants, 16 percent of the population;
and participants ave 16 days in this
activity. It 1s impassible to add partici-
pation rates for these three foot-travel
activities because many of the same people
participated in two or all three. Occasions
can be added. however; and they total
about 1.4 billion for 1 year.

None of the definitions of these activities
specify anythng‘ about where or on what
Wond of land the activiey takes A
substantial proportion of the hikmg, per-
haps 10 to 15 percent, apparently takes
place in established wilderness in the No-
tional Forests or in the backcountry wilder-
ness of the National Parks, based on some
rough calculations with use re-

and another 15 to 20 ent of all

iking is on National Forest trails outside

wildemness. The National Forests reported

6 million visitor-days of hiking for 1970,
most of it cutside wilderness.

People were asked about the sorts of
occasions on which participated in
each activity, and this i bm'nation suggests
something about place. Most hiking (42
percent) was on I-dazemm'ngs fmome,
which means it must be within a few hours
travel of where the hikers live. About 20

percent of the hikes were squeezed into “2




few available hours™ (although this raiscs
vome doubts about the consistency of such
brief hikes and the definition that requires
a pack on the back). Another 20 percent of
the hikes took place on vacation trips and
18 peroent on overnight trips.

In two Michigan National Forests, 40

rcent of the campers reported hiking
(which probably included much of what
the BOR called “walking for plasure").
and two-thirds of the campers at cam
grounds without trails ncarby asked for
trails (Lucas 1970); so we should not un-
derestimate the value of trails in arcas inorc
distant from population centers. Funters
also make good usc of trails (James ct al.
1964); James et al. 1969; Wilder 1969).

We do not know how long these hikes
were, in time or miles, or how many in-
volved overnight camping. Obviously, most
of them were fairly short, part of a day,
and involved only a few miles of hiking.
Even in designated wilderness, many hikes
are short. An intensive study of recreational
usc in the Mission Mountains Primitive
Arca in Montana (Lucas et al. 1971)
showed over 80 percent of all visitors left
the area the same day they entered, al-
though previous official cstimates showed
50 percent overnight usc. Even much larger
wildernesses, which conjure up images of
2-week pack trips, are used substantially for
short trips, much more so, relative to long
trips, than is generally thought.

Two studies of hikers in the Canadian
Nztional Parks in the Rockies ( Thorsell
1967; Thorsell 1968) showed that around
90 percent of all trail trips (almost all by
hikers) were 1-day activities, avcraging 4
to 5 hours. Only 11 percent exceeded §
miles penetration. Even the overnight sta
were mostly for only 1 or 2 nights. In the
Three Sisters Wilderness, 80 percent of the
visits (again, almost all by hikers) were
only for a day (Wenger 1964). Hendee
(1968) also reported frequent, short wil-
derness trips to be characteristic.

The predominance of short trips, usually
fairly chse to home, is cven more charac-
teristic of walking for plessure and nature
walks than it is for hiking.

The large amount of horseback riding is
surprising, at least to me. According to the

BOR survcy, over 11 million pcople (8
percent of the population) rode horses in
1965, for an average of almost 7 days ecach.
Horse ownership has been climbing rapidly
all over the U.S. in recent years. Again, we
know nothing about the nature of the rid-
ing, how much is donc on personal horses,
how much at riding academics, resorts, ctc.,
how much is on trails, in arcnas, on sub-
urban streets, or on the back 40. Riding is
much more of a short-time activity ?;un
hiking and walking. “A few available
hours” accounted for 48 percent of the
rides, and 1-day outings covered another
28 percent. Most of the riding must be
done closc to home. Where opportunitics
cxist for overnight horse camping, how-
cver, it is popular. It is common on the
Michigan Hiking and Riding Trail from
Lake Michigan to Lake Huron (Cajucom
1970) and, of coursc, it is common in most
western wildernesses, and perhaps predomi-
nant over hiking in a few.

Bicycling is also big busincss: 23 million
riders (16 percent of the pulation), and
21 days per participant. Most of this is on
city streets, but vacatipns away from home
accounted for 10 percent of the reported
bicycling, and overnight recreation  trips
for 6 percent; so at least some bicycling
appears to take place cut in the country
bevond the home neighburhood.

There arc no yarticipation csimates, to
my knowledge, for motorbike riders, snow-
mobilers, cros—coun_;‘y skiers, or other

ible trail users. The National Forests
reported 2 million visitor-days of snowmo-
biling in 1970. Equipment sales suggest
substantial participation. There were re-
ported to be 600,000 snowmobiles as of
1968 (Baldwin 1969), with 280,000 sold
that year (Briggs 1969); and by April 1970
there were almost half a million registered
snowmobiles in Michigan, Wisconsin, and
Minnesota alonc  (Directional Marketing
Co. 1970). Five hundred thousand motor-
cycles were sold in 1966 (Anon. 1966).

A snowmobiic sh.dy .n Minnesota ( Minn.
Dep. Conserv. 970, reported that almost
all snowmohiling was day-use, averaging 4
hours per outing; 87 percent of the snow-
mobiling was in the participant's  hom<
county, and 28 percent of it was after dark.
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Something of a pedestrian renaissance
may be developing, or at least some discn-
chantment with the automobile. Pedestrian
malls are springing up in citics, and tempo-
rary closures of strects to cars have been
popular in New York, Tokyo, and clsc-
where.

This renaissance is reflected in participa-
tion in_hiking and other similar forms of
recreation. Numbers of participants in the
1965 survey were compared to participant
figures from a similar 1960 survey. During
the 1960-1965 period the 12-ycar-old and
over population grew 8 percent, but hiking
by this group increased 26 percent, walk-
ing for pleasure grew 57 percent (and be-
came the leading type of outdoor recreation
in terms of numbers of occasions), horse-
back riding climbed 44 percent, and bicy-
cling soared 92 percent. Trends are
obviously going up rapidly for snowmo-
biling, motorcycle riding, ski touring, and
so on; but there are no figures. The skiing
magazines report 2 boom in cross-country
skiing or ski touring; and the outdoor and
mechanics magazines reflect an almost ex-
plosive growth in snowmobiles, trail hikes,
and various sorts of ATV’s.

Projections to 1980 (BOR 1967) show
that hiking grew 78 percent from 1965,
walking for plessurc 49 percent, horseback
riding 44 percent, and bicycling 32 per-
cent. 1 would treat all recreation projec-
tions cautiously. We do not know enough
now to make acceptable projections; but it
is clear that these activities are substantial,
have been growing rapidly, and are cx-

d to continue to grow in the future.
Mecanwhile, the trail systems and open
spaces necessary for these activities arc
probably declining slowly.

VISITOR CHARACTERISTICS

What sorts of people are most active in
hiking and the other types of trail use? This
information is important for making use
projections, for planning communications
wit tial users, for considering possi-
ble fees, and for evaluating needs and
desires.

Hikers and horseback riders are about

9=
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cevenly divided between males and females,
but women and girls outnumber men and
boys by small to moderate margins in walk-

ing for pleasure, naturc walks, and bicycli
(BOR 1961). yeue

Young pcople predominate in all the
unmotorized activitics. Participation dro
sharply as age increases, according to tﬁ
BOR survey (1967). For hikers, as onc cx-
ample, 19 percent of the 12- to 17-year-olds
hiked, IOFrccnt of the 18 to 24 group, §
percent of the 25 to 44 group, and only 3
percent of the over-45 group. However,
hikers on and around part of the Long
Trail in Vermont included substantially
more older people (Sargent 1969). Bicy-
cling and horseback riding plummet after
the teens: riding drops from 24 percent for
the teens to 2 percent for the 45-and-over
people. while bicycling drops from 60 per-
cent to 2 percent.

Is this a reflection of dcclinit:g physical
ability? Only in small part, I think. One
rcason for my belief is that walking for
pleasure and ‘taking nature walks, which
would be physically difficult for only a few
older people, also drop off rapidly. Part of
this decline probably is due to changing
interests and desires as a result of aging,
but much of it is related to history rather
than aging. The older people grew up in a
different society. Opportunities to develop
interests in many sorts of outdoor recrea-
tion were more limited than in recent years.
Work wecks were longer, travel was less
easy, parks and so on were less common,
and most important, attitudes about leisure
and its use were more restrictive.

Mueller and Gurin (1962) reached simi-
lar conclusions for outdoor recreation in
general, and ?rmentcd data showing the
proportion o dpeople in different age
groups who had leamed to swim. Most
young fpcople knew how to swim; 73 per-
cent of the 18 to 24 class had leamned, but
only 33 percent of the 65-and-over class
knew how to swim. For all people who
could swim, participation stll declined
substantially with age, but only about half
as fast as it did for the whole population.

Some of the apparent effect of nge may
be due to its correlation with other factors,
such as income. Income is related to par-
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ticipation only at lower levels for most of
those activities for which we have data.
There is an income threshold, a necessa
minimum income; but beyond this level,
participation rates are fairly constant. The
threshold seems to lic a little below national
median income for most activities. Horsc-
back riding is an exccption; participation
rises steadily with income, reaching a top
of 14 percem for the §15,000 to $25,000
category. Horseback riding is obviously
more ¢ ive than walking or hiking.
Walking need cost nothing, and hiki
itself very little—perhaps boots and a small

ck. However, access to most hiking areas
1 difficult without a car. so low income has
some logical negative cffect.

Snowmnobiles and ATV's in particular—
and trail motorcycles to a lesser extent—are
expensive, often more so than horses. How-
ever, the people in middle income cate-
gorics apparently have the highest partici-
pation rates, and snowmobiling seems to
appeal lal}’ely to bluc-collar workers (Di-
rectional Marketing Co. 1970). Boaters also
have this character, and boating seems to

rallel snowmobiling somewhat as another
righ-specd motorized recreation.

Data on the relationship of race to par-
ticipation are scanty. The 1965 BOR sur-
vey reported no important differences i
rates between whites and nonwhites for
bicycling or walking for pleasure. Whites

had almost twice as high a ratc for nature
walks. If we could unravel the interrclated
social factors, race would probably tum
out to have little or no association after
cducation, income, opportunity. and racial
barriers had been accounted for.

Education has a strong association with
participation for all the tnail-related forms
of recreation for which data are available,
which leaves out the motorized users. More
education is associated with more participa-
tion in every case, and usually substnntiaﬁ;.
All the wilderness visitor studies show very
high educational levels.

Education seems to bring out interests
and help people acquire abilities that lead
to more outdoor recreation activity, cspe-
cially some of the simpler and more con-
templative, environment-oricnted activitics.
Nature walks, for example, were partici-
pated in at four times as high a rate by
college graduates as by people with 8 years
or less cducation, and at more than twice
the rate of high school dropouts. Even
people with only a few years of college
education had half again as high a rate as
high school graduates. Perhaps people who
are more curious about the natural world
arc also more likely to continue their edu-
cations, but I feel there bly is some-
thing about the educational experience that
contributes directly and importantly to
recreational tastes.

Table 1.—Percent of populotion 12 or over that participates in hiking,
ond miles of public troil relative to area aond population,
by U. S. Census regions

Census region 1
(rsnk)

of trsil® trail per 100 perlm,gl)

square
(rank) (rank)  (rank)

N £3)
Middle Atlantic 5(5)
East North Cemral 2(3)
West Notth Central 6 (5)
South Atlantic 3(9)
East South Central 6(5)
West South Central 6(S
Mountin 14 (1)

i 10 (2}

Total, U. S. 7

1,957 (6) 2.9 (3) 170)
1663 (7) 16 (4) 5(8)
06 (4) 9 (6) 6(7)
785 (9) 209 5(8)
4,263 (3) 15 (%) 14(4)
1,053 (8) 6(7) 9 (6)
1,988 (5) S (8) 11 (%)
52,355 (1) 6.1 (1) 471 (1)
32,027 (2) 3.5 (2) 117 ()
98,437 27 48

1From suavEy or ouTpooR xeckeATioN, BOR 1965.
sFrom maanLs ror AMExica, BOR 1966,
sBased on 1970 census populstion reports.
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Geographical factons are also related to
narticipation ratcs. For most activitics, par-
ticipation rates arc a little higher for peo-

le who live in metropolitan areas, in the

nsus Burcau's Standard Metropolitan
Statistical Arcas (SMSA). An SMSA is de-
fined to include at least one city over
50.000. Horscback riding is an exception,
but the differcnce is small.

Participation varics greatly from region
to region, also. For hiking (table 1) partici-

tion rates vary from only 3 percent in
the South Atlantic region to i4 percent in
the Mountain States. It is impossible to un-
scramble regional differences in preferences
from rcgional variations in opponunity.
Table 1 shows large differences in public
trail mileage between regions, in terms of
trails as related both to arca and to people.
The Mountain States lead by far, followed
by the Pacific Coast, with the Middle At-
lantic and Central States bringing up the
rear. Even if preferences were uniform
regionally, participation would still vary as
a result of thesc disparitics in opportunities.
However, four regions that are less well-
supplied with trails than the South Atlantic

ion have participation rates twice as
high. Part of this may be related to socio-
cconomic handicaps in this region and part
to poor distribution of the trail opportuni-
tics.

The Nertheast is relatively well-supplied
and has a high participation rate. The Mid-
dle Atlantic and North Central areas are
shorter on trails, but still have substantial
participation.

VISITOR ATTITUDES

The objectives or motives of participants,
their knowledge of opportunities, and their
attitudes about resources, developments,
other users, and policies and regulations are
all potentially valuable for planning de-
cisions. What are visitors or potential
visitors seeking? What sorts of trai?wonld
meet different visitors’ desires? What level
of development is appropriate in what situa-
tion? How easy or challenging should dif-
ferent trails be-how long, steep, rough,
and so on? What sorts of country are most
suitable for trails, and what sorts of attrac-

tions should trails lead to? \What kinds of
users can share trails and what kinds neced
to be scparated?

These relevant questions could be an-
swered by feasible research. However, re-
search has been limited, and most of the
quecstions cannot be answered satisfactorily
now. Even where good studies have been
conducted, the applicability of the results
to different sorts of cnvironments and dif-
ferent sorts of visitors is limited.

All the published hiker studies deal with
wildemness situations, or at least substanti-
ally wilderness environments. Similar pur-
poscs show up in all the studies, from the
Adirundacks and White Mountains (Shafer
and Mietz 1969) to the mountainous \West
(Hendee et al. 1968, Umiv. Calif. 1962;
Merriam 1963; Merriam and Anmons 1967 )
and in the Canadian Rockies (Thorsell 1967
and 1968) despite the variety of definitions
and methods used in the studies. Aesthetic
values are tops with hikers; the enjoyment
of scenery and contact with the natural
environment stand above excrcise, socializ-
g with other le, or specific activities
su%h as fishing. Eﬁ:f rclatimpe:o the natural
world is more an aesthetic, emotional, or
romantic link than an intellectual, educa-
tiona! relationship, although these are also
important.

A desire to temporarily get away from
civilization and its artifacts and social pres-
sures also eme fromn these studies.
Simple trails without claborate facilities are
prefeered by most  wildemess  visitors
(Hendee et al. 1968 ).

How much of this aesthetic orientation
applics to hikers in nonwildemess environ-
ments? Probably a good deal. The Vermont
study (Sargent 1969) showed similar char-
acteristics and  attitudes between hikers
there in a semiwild sctting and visitors to
official wildemess. Furthermore, much of
the wilderness hiking was the same sort of
rather short day-use activity as hiking in
general. In addition, a great many hikers in
areas that are not strictly wilderness prob-
ably still perceive the environment as sub-
standially wild.

What about the unstudied walkers, bicy-
clists, motorcyclists, etc.? It is hard to even
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;Pcculatc. but that is about all we can do.
robably the walkers are similar to hikers.
Certainiy the distinction between the defi-
nitions of the two activitics is blurred. Ex-
crcise might be more promincnt as a pur-
pose for walking than it is for hiking. |
would speculatz that the mechanized trav-
clers are loss scenery- and naturc-oricnted,
more intcrosted in the activity of riding
their machines as a game, an end itself, or
conversely, in some cases morc concemed
with trail travel as a means of reaching a
destination, usually a fishing spot. Planners
neced to know what the trail machine users
arc secking; it really is not obvious, and
such information has major implications for
planning for these users. Minnesota snow-
mobilers expressed strong interest in loop
trails { Mir n. Dep. Conserv. 1970), but their
desires and use patterns need much more
study.

Which types of users can share trails?
Ovcer half of the hikers in threc western
wildernesses preferred mor to meet horse-
men (Stankey 1971). There arc obvious
problems in combining use by hikers and
horsemen, especially if use is heavy; and
separation has advantages ( Hendee et al.
1968; Wis. Dep. Nat. Resources 1969).
However, a fa* more serious incompati-
bili\z exists between trail cycles and hikers
or horsemen (Hendee et al. 1968; Univ.
Calif. 1962; Merriam 1963; Clay 1966; Wis.
Dep. Nat. Resources 1969). Some of my
own research still in progress clso shows
this friction clearly. new ATV al-
most surely would provoke even more
resentment from hikers and horsemen. The
conflict appears one-sided; the mechanized
travelers do not mind the foot- or horse-
travelers, but the latte: dislike the machine-
asers with fervor. i his severe friction was
also found between paddling canoeists and
users of outboard motors (Lucas 1964;
Lucas and Priddle 1964).

The reaction of skiers and snowshoers to
snowthobilers is unstudied; but, by exten-
sion, 1 would sharp hostility toward
the machines and their users by nonmecha-
nized travelers.

Crowding on trails is probably not a
serious problem either in terms of visitor
satisfaction or trail wear and tear, except in

established wilderness. Even in wilderness,
satisfaction is usually not reduced much by
a few cncounters with other groups on the
trail. but loss of solitude at campsites docs
knock down satisfaction (Stankey 1911).

MANAGEMENT IMPLICATIONS

The most obvious and gencral implica-
tion is that 2 more cffective, positive pro-
gram of planning and managing for trail
recreation is badly needed. Use and interest
arc growing; both scem certain to continue
to grow; and opportunitics are not keeping
up. but. on the contrary. probably arc
actually declining. Trail systems need and
deserve more attention outside established
wildemness. Wildemness has its own special
role to play, but it cannot and should not
become almost the only place to hike be-
cause of neglect of other chances. Non-
wilderness “trail recreation areas” could fill
a real void and provide a great deal of
enjovment for many people better and at
lower cost tha1 strict wilderness, and at
the same time they could free w.tdemness to
serve the purpose for which it has been
established.

The need is for diversity and variety in
trail systems ( Wagar 19?;?;’ long andcs;1y0m
hard and easy, close and far, and for dif-
ferent kinds of users. The greatest need at
this time, however, is for day-usc oppor-
tunities, which must be close to or even
inside major lation centers. This i
clearly the kind of hiking and the sort of
location where the demand is greatest and
the opportunities are the most limited. Safe
bicycle trails are an important part of this
neecﬂc( Ritter 1966, Crafts 1966 ).Pa The needs
of innercity people can be met at this time
in our history only by providing oppor-
tunities close to home; t citizens lack
the mobility to use more distant areas much.

Ingenuity wili be needed to find places
for trails near cities where little public land
is available. Abandoned rail lines and
power line right-of-ways, military reserves,
run-down waterfronts, and so on may have
potentials.

In contrast, 1 think we should resist an
overfascination with diose National
Trails running on for hundreds or thou-
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sands of miles. These trails have a monu-
mental aura about them, and arc impressive
on a map. They arc an interesting part, but
only a small part, of the diverse system
necded. They are no substitute for shoiter
trails near population concentrations or for
trail nctworks in interesting places that
may be somewhat more distant from popu-
lation centers. Private lands, particularly
timber-industry lands, are important in this
class of opportunitics, and could be more so.
Hiker trails should be designed primarily
for scenic enjoyment, as an opportunity for
acsthetic experiences. Seeking out views,
vistas, the enchanting little spots, and en-
vironmental variety should .Fhredomimte
over engincering cfficiency. The shortest
distance nced not and generally should not
be followed. A good trail does not neces-
sarily have to lead to a specific destination;
trails can be an end in themselves, although
the opposite idea has been expressed (Brock-
man 1959). Most trails can be fairly simple.
Incompatible trail uses nced to be sep-
arated more thoroughly. Low-intensity
horse and hiker use can be combined many
places if necessary, but mechanical travel
must be isolated if at all possible (Griffith
1969; Baldwin 1969; Anon. 1911). This
makes the planning job bi and raises
costs, but 1 think the benefits would justify
the expense of tion. The alternatives
seem to be either banning all mechanized
trail travel or allowing it to seriously impair
the satisfactions of all other trail users.
Related to the need for separating mech-
anized travelers, 1 think someone should
chal i ible advertising of trail
bikes, ATV’s, and snowmobiles. Too many
ads glotify conquering nature and ignore
the damage done.
For example, one ATV ad says “Even
2- to J-inch trees le—just drive right
h trees and brush” (Anon. 1971).
ATV and trail bik:n;:lls ahow wfct me:vc‘l‘owl:
being ripped u rom whee
churning up m‘:'k, mds&mmgm
are frightening being mastered—and .

Impossible and cven illegal images are pre-
sented, such as the “sportsman”™ scated on
his trail cycle, shooting a presumably deaf
deer. Snomobiles swoop gracefully through
a troublc-free Shangn-la where there is
never a fence, no posted private land, no
protruding tips of growing trecs, and no
undernourished deer clinging precariously
to lifc until spring rescues them again. 1
do not sec why public recreation officials
need to feel obligated to somchow accom-
modate anything the engineers can concoct
and the advertising men can misrepresent.

Planning and building trails takes lots of
time and moncy, but better infonnation
about trails could aid people to make hetter
use of existing :g‘pcommiﬁm, uickly and
at modest cost. would-be hikers (and
related recreationists) are often frustrated,
I chink, by lack of knowledge of places to
go. The problem is ially acute in la
cities where there is little public land avail-
able for hiking nearby. I think mmch riore
could b;donc than has been done to help

le find what is available. Maps and
é’fl(i’s:books are available for a fcw!’sam
Some are listed at the end of this paper. 1
know of several ones for Western
Saates. Perhaps there already are trail %;udcs
for the environs of our major cities, but if
not, 1 think they would be a good invest-
ment.

Finally, more mrc:\ s needed. The
management programs for trail users are
sorely in necdl:)f ‘grmtly increased emphasis.
How .ver, even if funds and other resources
were provided, the uncertainties I have dis-

here would inevitably produce major
mistakes and inefficiencies. And yet these
unceftainties are no means imponder-
able and intractab les. Researchers
have the ability to attack them produc-
tively, but the research effort to date has
becntoosnnllandtoosumre?.mgo:&
turns for the American le from
research, which could bgeon}l:plunentcd in
better planning and management, would
exceed the costs many fold.
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MEMBERSHIP
IN CONSERVATION GROUPS
AND OUTDOOR CLUBS

by JOHN C. H‘ENDEE, Project Leader in Wildland Recreation
Research, Pacific Nortbwest Forest and Range Experiment Station,
Forest Service, U. S. Department of Agriculture, Seattle, Wash.

ABSTRACT. Conservation groups and outdoor clubs are a major
influence on natural resource policy through their articulate mem-
bers. Different kinds of groups are described — their membership,
representativeness, potential growth, multiple memberships, and
comparability with other voluntary organizations.

CONSERVATION GROUPS and out-
door clubs are a major influence on

forest and recreation policy in the
United States. Their influence is reflected
in legislation such as the Wildemess Act,
new National Parks such as the Redwood
and North Cascade, many administrative
decisions by government agencies, and
growing public awareness of environment.

Managers of public or private natural
resources deal with conservation organiza-
tions at several levels. Thus knowledge
about such groups can contribute to under-
standing them and can provide a healthy
perspective to guide future contacts.

Several questions are pertinent. For ex-
ample, how does membership in conserva-
tion groups and outdoor clubs compare
with voluntary affiliations among other
segments of society? How many and what
kind of conservation organizations are
there> What kind of people belong? How
many people belong? How do conserva-
tionists compare to other political groups?
Why do peo le join conservation organiza-
tions ancf what satisfactions sustain their
membership? Do multiple memberships of
a few detficated individuals account for
many groups?

o123

These questions cannot be answered cFre-
cisely, because little research has been done
on conservation groups and outdoor clubs.
But there has been some study, the results
of which frequently contradict some com-
mon beliefs about these organizations.

VOLUNTARY ORGANIZATIONS

Conservation groups and outdoor clubs
are what social scientists call voluntary
organizations. Observers of American so-
ciety have long marveled at our \yrolifcra-
tion of clubs and organizations. Voluntary
organizations have been noted for several
beneficial effects. They allow for expres-
sion of a wide variety of interests and
values while uniting their proponents; they
perform services to society in religion,
science, health and welfare, art, recreation,
education, and politics; and they influence
the legislative process in almost every field.
Through multiple memberships they cut
across related interests, thus reducing divi-
siveness in society. They help reduce ex-
losive social tension by providing outlets
?or expression, providing interaction be-
tween social classes, adding to the richness
of our culture by preserving traditional
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values, and teaching and implementing
democratic processes. They provide a po-
tential means of social control that can be
used (for good or bad) to communicate
ideas and values to a large part of society
in relatively short time. They have been
noted as a major barrier to totalitarian mass
movements and as a pathway to political
participation for disadvantaged groups.

National surveys suggest that between
one-third and one-half of the population
belong to voluntary organizations. Most
members of these groups tend to be higher
than average in social class as measured b
education, income, and occupational classi-
fication.

In general, members of organized.interest
groups tend to differ in some of their
characteristics from persons who do not
join such groups.

CONSERVATION GROUPS
AND OUTDOOR CLUBS

How Many Groups?

The diversity and scope of voluntary
organizations falling under the category of
conservation groups and outdoor clubs
have been illustrated by recent studies in
the Pacific Northwest. A survey of wilder-
ness visitors revealed that about 400 re-
spondents belonged to one or more conser-
vation grogps or outdoor clubs, represent-
ing 218 difterent organizations (Hendee et
al. 1968). A subsequent survey of car camp-
ers and wilderness visitors in Washington
revealed membership by about 500 respond-
ents in 258 different conservation groups
or outdoor clubs. The organizations to
which these recreationists belonged ranged
from small activity-oriented groups (boat-
ing, fishing, rock collecting, ¢tc.) to large
national organizations (Sierra Club and
Wilderness Society) that are strongly
issue-oriented.

As these data imply, the network of
groups and clubs is extensive, far more so
than most people imagine. Many observers
of the conservation movement tend to
focus exclusively on large national organi-
zations and forget the many small groups
who locally express prefercnces for par-
ticular outdoor activities. ‘When profes-

stunal resource managers and conservation
leaders were asked to estimate the number
of groups encountered in our studies of
recreationists in the Pacific Northwest,
both grossly underestimated the number of
existing organizations, althoufgh many over-
estimated the proportion of recreationists
they thought might belong to such organi-
zztions.

What Kind of Organizations?

Sociologists' frequently classify voluntary
organizations as either ‘“‘instrumental” or
“expressive” groups depending on their
goals. This fits conservation groups and
outdoor clubs rather well. Instrumental
organizations ‘pursue activities primarily as
a means of achieving some goal such as
preservation of natural resources. For ex-
ample, Friends of the Earth and the Audu-
bon Society. Expressive organizations pur-
sue activities for their own sake, such as
specific ty pes of recreation; for example,
Washington Duck Hunters and Washing-
ton Fold Boat Club.

Although the instrumental-expressive di-
chotomy refers primarily to organizational
goals, it may also describe the orientation
of member particiPation. For example, the
businessman who joins a country club to
improve business contacts is instrumentally
oriented in an essentially expressive organi-
zation. And the “little old lady in tennis
shoes” may be expressively involved in an
instrumentally-oriented conservation group
activity.

Outdoor clubs typically promote con-
servation group activities, provide recrea-
tional facilities for members, and encourage
the enjoyment of certain activities through
educational programs. When these organi-
zations do become instrumentally involved
in conservation, they typically focus on
protection of environments directly tied to
those outdoor activities sponsored by the
club. For example, kaya{&) clubs support
wild rivers; hiking clubs support wilderness.
Likewise, some instrumental organizations
sponsor expressive activities to attract par-
ticipation in their preservation endeavors.
For example, a Sierra Club official explained
to me that one purpose of their outings was
to get people acquainted with wild country
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so they will learn to love it and be willing
to fight for it.

Another typology of conservation groups
and outdoor clubs might be: (1) national
preservation groups, (2) regional and local
preservation groups, and (3) outdoor ac-
tivity clubs, which are usually local al-
though they may have national affiliations.
National preservation groups continuously
promote environmental preservation on a
large front, such as by the Sicrra Club, the
National Wildlife Fec{eration, and the Wil-
derness Society. Regional or local preserva-
tion groups tend to evolve by seeking
preservation of some specific area such as
the North Cascades, the Three Sisteys, and
the Alpine Lakes. '

Who and How Many?

Studies indicate that many members of
conservation groups and outdoor clubs live
in urban areas and are well above average
in education, income, and occupational
classification. In general, education seems
to most sharply distinguish membership:
those belonging to instrumental conserva-
tion groups tend to be of a slightlfy higher
educational level than members of expres-
sive outdoor clubs. Members of such or-
ganizations are more highly educated than
outdoor recreationists in general, who are
also well educated. One study of the Sierra
Club found that 75 percent had college
degrees and nearly 40 percent hold ad-
vanced degrees (Devall 1970). In our two
studies in the Northwest, 60 percent of the
conservation group and outdoor club mem-
bers had college degrees and 40 percent had
done at least some postgraduate work.

However, members of conservation
groups and outdoor clubs are not repre-
sentative of all outdoor recreationists. We
determined that about 20 percent of the
wilderness users and 10 percent of the car
campers in the Northwest belong to either
a conservation group or an outdoor club.
Based on these data and the known pro-

ortion of the public who are recreation-
ists, a very rough projection suggests that
less than 1 percent of the total population
belong to conservation groups or outdoor
clubs (Hendee et al. 1969). These con-
clusions have important implications for

resourcc managers in that, while such
groups are not representative of all recrea-
tionists, they may often be so considered
by resource managers with whom the
have contact (Hendee and Harris 1970).

CONSERVATIONISTS
IN AMERICAN DEMOCRACY

The accomplishments of conservationists
are remarkable in view of the relatively
small portion of the total population in-
volved. Opponents wail, “Rlever has so
much been set aside for so few.” 'Another
perspective suggests that, like other social
movements, a relatively few activists lead
a passive but generally concerned public.
The 2 or 3 million organized conservation-
ists do constitute an important political
entity. They may be merely “the tip of the
icecberg” and thus justify their activity in
terms of the long-range interests of the
general public.

That organized conservationists and rec-
reationists are not reprcsentative of the
entire population is clear. However, they
do get public attention, are articulate in
their appeals for Public support, and have
demonstrated their political effectiveness.
Certainly their social class position con-
tributes to their effectiveness, but the more
critical question is whether organized con-
servationists are any less representative of
the general population than other organized
political activist groups representing other
interests. They probably are not, since the
highly educated professional and manage-
rial segment of the public is the most in-
volved in the political decision-making
process on almost all issues.

Despite the social-class bias of conserva-
tionists, they are, in one respect, more
representative than many other olitically
successful lobby groups in that their
strength is based on human rather than
financial resources. Whereas most industries
lobby on the strength of money provided
as an essential cost of doing business, the

. conservation movement is sustained pri-

marily by individual contributions of time
and money by memvers of instrumental
conservation groups.

Like few other movements in a demo-
cratic society, conservationists have shown
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that a dedicated and vocal minority with
relatively meager financial resources can
influence legislation. Although some earlier
successes are notable, only recently has
Congress become highly responsive to the
growing preservationist philosophy. In the
past, a few partisan alliances, extremely
limited financial resources, and an unwill-
ingness to negotiate handicapped the politi-
cal power of conservationists. Alliances
with powerful leaders in the Senate and
acceptance of political compromise have
been factors in recent legislative successes.
Since the reputation of conservationists as
“uncompromising Jeremiahs” is well found-
ed, these recent successes may suggest a
significant political awakening and increased
appeal and acceptability of the movement
among politicians.

WILL MEMBERSHIP INCREASE?

Some of the most interesting and impor-
tant questions about conservation groups
and outdoor clubs concern the growth and
maintenance of membership. How does
membership in such organizations come
about? What sustains interest? Will future
membership increase? If so, in what types
of organizations? These questions have ob-
vious implications for natural resource
policy.

The well-established correlation between
membership in conservation organizations
and higher education implies that member-
ship will increase as educational levels rise.
A correlation between membership and ur-
banization may hold similar implications
for growth. ~Conservation organization
membership is increasing. The Sierra Club,
with membership now over 110,000, has
grown about 20 percent annually for sev-
eral years.

In studying. how people get involved
with these organizations, we interviewed
members of several groups and found a
common steppingstone sequence — from
membership in expressive activity clubs to
membership in instrumental preservation
organizations. The evidence suggests that
membership in a politically active preser-
vation group is often preceded by a liation
with an activity-oriented group Where

Red
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certain values and environmental perspec-
tives are learned. If this experience results
in an urge to do more to protect the envi-
ronment and spread the value system, an
obvious sequel is to join a more powerful
group dedicated, not just to enjoying
activities, but to crusading for protection
of environmental values. 'Igo the extent that
it is valid, this steppingstone hypothesis
suggests further growth among the preser-
vation-oriented groups from the widespread
outdoor clubs.

On the other hand, Devall (1970) sug-
gests that preservation activist organizations,
such as the Sierra Club, may recruit people
not previously associated with outdoor
activity clubs. These contradictory inter-
pretations suggest that more study is needed.

The upsurge of interest on college cam-
puses about environmental issues has no
doubt had a substantial impact on organi-
zational membership. Althovgh a forest
industry-sponsored essay (Benneth 1967)
suggests a deliberate attempt by preserva-
tion groups to recruit college students, it
seems unlikely that this is necessary. Ina
survey at the University of Oregon, 90
percent of the students indicated “moder-
ate” or ‘“great” interest in environmental
issues and 75 percent indicated that they
“strongly approve” of the e¢nvironmental
movement. (Richard P. Gale and Riley E.
Dunlap. Attitudes of University of Oregon
students toward environmental issues: a
preliminary report. Dep. Sociology, Univ.
Oregon, Eugene. 7 p.)

Comparison of the environmental move-
ment with the civil rights movement indi-
cates some similarities, particularly with
signs of evolution from politics to protest
among conservationits. Gale, Richard P.
From sit in to hike in: a comparison of the
civil rights and environmental movements.
Paper presented to Nat. Res. Sec. Ruial
Sociol. Soc. Wash. 16 p. 1970.) Increasing
fervor in the environmental movement may
be a significant attraction to college stu-
dents and some other potential members.

Other significant attractions for mem-
bership are sociability benefits, which were
interpreted as the N})rimary rewards for
membership in the Mazamas on the basis of
an extensive study of this Oregon group
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(Harry 1967). For example, the study
found that the Mazamas served as a mar-
riage market for about one-third of its
unmarried adult members.

No doubt there are other explanations
for increasing and maintaining 0 member-
ship in conservation groups and outdoor
clubs. Further research is needed to explain
processes by which people develop com-
mitment t0 preservation ideologies and
affiliations with related organizations.

MULTIPLE MEMBERSHIP

There is multiple membership among
conservation groups and outdoor clubs, just
as a relatively few persons (15 percent)

account for a large proportion of member-
ships (50 percent) in voluntary organiza-
tions in general (Wright and Hyman 1958 ).
Among recreationists, we found that 40
percent of the members belonged to two or
more groups and accounted for 64 percent
of all memberships reported. The 15 per-
cent who belonged to three or more groups
accounted for one-third of all memberships.
Devall (1970) found that only 21 percent
of the members but 37 percent of the lead-
ers of the Sierra Club were active in other
conservation groups or clubs. These find-
ings suggest that a small cadre of active
conservationists provides liaison and coor-
dination to the movement and a conspicu-
ous appearance of multiple membership.
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HUNTER-FISHERMAN CHARACTERISTICS:
FACTORS IN WILDLIFE MANAGEMENT
AND POLICY DECISIONS

by ROBERT S. BOND and JAMES C. WHITTAKER, respec-
tively Associate Professor of Forestry Ecomomics, University of
Massachusetts Department of Forestry and Wildlife Management,
Amberst, Mass.; and Assistant Professor, University of Maine
School of Forest Resources, Orono, Maine.

i . ABSTRACT. Research on the characteristics and motivations of
" hunters and fishermen is examined for factors important to resource
managers and policy-makers. Characteristics related to the learning ’
experience, time for participation, utilization and accessibility of the
resource base, and the type of fish and game harvested are con-
sidered. Motivational research, although in its infancy, suggests
that participation in these sport activities has importance other than
for only the taking of fish or game. In-depth motivation research is
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needed.

URING THE PAST decade re-

searchers associated with land and

water resources have focused atten-
tion more and more on the so-called
outdoor recreationist. Social scientists, espe-
cially those with an undergraduate educa-
tion in, or a casual acquaintance with, one
of these resources, have conducted research
to study participants in one of many activi-
ties—camping, hiking, boating, skiing, hunt-
ing and fishing. The impetus for this work
gained momentum with publication of the
Outdoor Recreation Resource Review
Commission’s reports, some of which dealt
with participants in recreation in general
and others with particular activities.

Many recreation-participant studies have
described the characteristics of the user in
terms of socio-economic, demographic, and
participation criteria. These criteria are
analyzed by correlating a varie?' of de-
pendent factors against certain independent

ones, usually showing some interesting
associations. Interesting to whom? As rec-
reation researchers—campers, hunters, fish-
ermen—we have often considered this
question.

In our association with the regional tech-
nical committee that undertook a “Con-
sumer Analysis of Forest-Oriented Outdoor
Recreation Activities in the Northeast,”
(N.EM. 35), we were called upon in the
annual reports to indicate the usefulness of
the findings. This is always a challenge!
Most of us resorted to the rationale that the
information collected and presented about
the characteristics of hunters and fishermen
is useful to managers and policy-makers.
We have never been asked to prove this
contention —and would probably have a
difficult time to do so. The most objective
proof derives from requests for publica-
tions.

Future managers and policy-makers will
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benefit by studies similar to those done by
the N.E.M. 35 Committee because they
serve as benchmarks with which later
studies can be compared. The value of
data-assimilating research is sometimes ques-
tioned because it lacks depth. On the other
hand, it is well to know the situations exist-
ing at various points in time and thereby to
be able to predict trends.

It may be presumptuous of us—because
we are not in the position of manager or
policy-maker, nor are we trained in re-
source professions dealing directly with
wildlife or fish—to attempt an examination
of the utility of knowledge about charac-
teristics of hunters and fishermen as they
relate to management and planning. How-
ever, it may be helpful to those of you who
are in this position to have our views on
the manner by which we perceive how in-
formation from studies of hunter-fisherman
characteristics may be interpreted.

The research on which much of this
paper is based was done by an interdisci-
plinary group from six Northeastern States
—~New York, Maine, Massachusetts, Penn-
sylvania, Vermont, and West Virginia.
Economists with agricultural and forestry
backgrounds, a rural sociologist, and a wild-
life biologist comprised the committee. The
diversity of outlook, although a deterrent
to the development in one sense, proved
valuable in the long run. OQur views have
been influenced by varied disciplines.

CHARACTERISTICS

Consider some of the characteristics about
which information has been gathered, and
what possible meaning they have to the

olicy-maker. The statistics we have are
?rom the hunter-fisherman phase of N.EM.
35 (Bevins et al. 1968). Four general areas
of knowledge about hunters and fishermen
are: the learning experience, time for par-
ticipation, utilization and accessibility of
the resource base, and type of fish and
game harvested.

learning Experionce

A number of sociologists have shown
that, if people participate in a recreational
activity, they learned to do it at a young
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age (Nash 1962): “A thousand case studies
. .. of adults with recreation skills indicate
that many skills were established before
the age of 6 and fully 90 percent before the
age of 14.”

We found that the average hunter was
38 years old and the average fisherman 40.
The average number of years that they
had participated was 21 and 26 years re-
spectively. This means that, on the average,
hunters learned this sport at 17 and fisher-
men at 14. It should be pointed out that
hunting is precluded by law before a cer-
tain minimum age, which varies by state.

We found that 84 percent of the hunters
and 93 percent of the fishermen partici-
pated in these activities in their youth (16
years or younger). Hunters, on the average,
participated alone at the age of 16 years
and fishermen at 13 years.

These statistics seem to verify the early
learning experience contention. Admittedly,
we have no knowledge about those people
who no longer hunt or fish but did so in
their youth. To make these statistics rele-
vant to the manager and policy-maker we
need to consider other characteristics
known about these sportsmen.

One of these factors is the source of
learning. For both hunters and fishermen,
70 percent were introduced to this activity
by a parent or other relative. Asked if they
took any children under 16 years of age
with them to participate in these activities
during 1965, 27 percent of the hunters said
they did and so did 59 percent of the fisher-
men. Parents and relatives will undoubtedly
have an increasingly less important role in
introducing children to hunting and fishing
as they reside in urban areas where the
resource base is not as easily accessible.

Another characteristic needs considera-
tion: the rurality of residence during child-
hood. Seventy-two percent of the hunters
and 68 percent of ﬁs%ermen said they spent
most of their childhood in a rural area. It is
difficult to dcfine a rural area, and obvi-
ously there is some relativity involved in
the individual’s interpretation. We can only
assume that although rural Massachusetts
and Maine, as extremes, are diffierent, they
each offered about the same opportunity to
hunt and fish. Seventy-eight percent of the
Maine hunters spent their childhood in a
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rural area as compared with 67 percent of
those in Massachusetts. For fishermen the
percentages were 72 and 62 respectively.

Evidence for the apparent importance of
a rural background in youth as a commit-
ment to hunting and fishing can be ob-
served from Maine and Massachusetts
findings. Different percentages of rural
backgrounds were found for persons in
Maine who hunted only, 77 percent; fished
only, 64 percent; and both hunted and
fished, 83 percent. In Massachusetts a
similar relationship held true: hunted only,
58 percent; fished only, 54 percent; and
both hunted and fished, 69 percent. A
greater proportion of people who partici-
pate in both sports came from rural areas
during childhood, thus indicating the
greater influence of a rural background to
the combination activity.

The thing about rurality that is impor-
tant is the number of people today who are
living in a rural situation. The statistics are
roughly the inverse of what were found for
hunters and fishermen: today 70 percent of
the population is urban. Projections for
future populations are that the Nation as a
whole will be 75 to 80 percent urban
within the century.

Obviously the learning experience in
hunting and fishing is going to be consid-
erably different for much of today’s youth
and those of the future than in the past.
The opportunity, and thus the desire to
participate, in such sgorting activities will
encompass a diminishing segment of the
population. This is already evidenced in
the declining rate of increase in license
sales over the past few years in a state such
as Massachusetts. If one assumes a desire to
maintain a high level of interest in hunting
and fishing for the many benefits one can
attribute to them, a method of fostering the
learning experience of urban and suburban

‘youth may be required.

Until the present, fish and game man-
agers and policy-makers have focused their
attention primarily on providing game and
fish. They have emphasized the biological
aspects of perpetuating the species. Future
emphasis on the user of the resource,
whether he hunts or fishes or simply ob-
serves, is going to require a reorientation in

decisions relating to management and
policy-making.

Time for Participation

When and how much time is devoted to
hunting and fishing by today’s sportsman?
About three-quarters of our respondents
said that they would like to hunt or fish
more than they do, and that for hunters
(we did not ask fishermen) time was the
most frequently mentioned constraint; 79
percent so indicated.

Approximately one-third of the respond-
ents for each sport worked more than a
40-hour week. Three-fifths had a Saturday-
Sunday days-off pattern, about one-sixth
reporting only Sunday free during the nor-
mal work week. Therefore, slightly over
three-fourths of the respondents had only
weekends for these activities unless they
lived close enough to the resource to enable
them to do so before or after work.

It might be assumed that because week-
ends are the predominant leisure time, an
effort would be made by hunters to have
Sunday hunting legalized. Maine nonresi-
dent sportsmen were asked if they favored
Sunday hunting; 44 percent did, 28 percent
did not, and 28 percent did not answer. Of
those not answering, 84 percent were fish-
ermen only. Because Sunday hunting would
facilitate participation by nonresidents,
greater support could have been anticipated
for this question.

Three-fourths of the hunters and fisher-
men took vacations. These varied in length,
a third having 10 days or less and a third
having 21 days or more. Important to the
vacation statistic is the degree of use of this
vacation for hunting or fishing. Forty-one
percent of the hunters used some portion
of their vacation to hunt, and 55 percent
of the fishermen used part of it to fish. The
greater activity by fishermen. is related to
the concurrency of vacation time and fish-
ing season. Also, fishing is more closely
tied to activities enjoyed by families, such
as swimming and boating.

If a hunter uses vacation time to hunt, he
will devote more hours to it than the fisher-
man will to fishing. The lesser time spent
by fishermen probably reflects family in-
volvement and the need to share vacation
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time activities. The hunter may expressly
take a vacation to go hunting and not be
accompaniec by his family.

These findings imPly two things for the
resource manager. First, an effort is needed
to make the resource more readily available.
Second, applicable only to hunting, is that
where Sunday hunting is excluded, chang-
ing the law would provide more time to
the hunter during existing seasons. In the
six participating states, only Vermont and
certain rural New York counties allowed it.
Another way ‘of achieving more time
would be to extend seasons, but this might
not be feasible on a supply-and-demand
basis. In fact, simply permitting Sunday
hunting might require curtailir.3 the length
of season in order to perpetuate certain
game species.

The question of satisfying demand is
foremost; yet there is good reason for
close regulation. Obviously the hunter can-
not have all the time he would like to have
for hunting. In Maine and Massachusetts
there is perennial legislation before the
Legislature to })ermit Sunday hunting. It is
inevitably ~defeated, but not from the
rationale of perpetuating game species.

Utilization and Accessibility
of Resource Base

A relatively small proportion of hunters
(25 percent) and fishermen (20 percent)
belonged to a sportsman’s group. Of those
that did, about one-third were 1n a club or
group that owned land for hunting or
fishing; and 20 percent of the hunters and
10 percent of the fishermen were members
of clubs that leased lands for these purposes.
Only 6 percent of the hunters reported
using club lands to hunt.

As might be expected, individual land
ownership for huating purposes was not
extensive, although perhaps 24 percent is
more than would be anticipated. Twenty-
three percent of the hunters said that the
hunte&fe on lands owned by them in their

State. Leasing-of hunting and fishing rights
by individur;%s was negligible. The owner-
ship of camps for the primary purpose of
hunting (15 percent) and fishing (8 per-
cent) varied greatly among the States.
Just how much change has occurred

over the years in this pattern of owning a
resource base on which to participate is not
known. The more rural the hunter and
fisherman population, probably the greater
the likelihood of resource owmnership and
thus the easier its accessibility.

It is evident from these statistics that
private and public land ownerships are
heavily relied upon as a base for participa-
tion. For the region, dependency on either
type of ownership appears to be equally
shared. However, there is often some ques-
tion whether the sportsman knows who the
landowner is. Taking into account the fact
that the Northeastern States are predomi-
nantly in private ownership would place an
inordinate pressure on the existing public
land base for hunting. This implies the need
for additional public land or public sub-
sidization for management of private lands
to promote game availability.

A further implication is the need to
maintain or improve access to private lands.
Strangely enough, however, at the time of
this study, access did not seem to be a
problem, because in the region only 17
percent of the hunters and 11 percent of
the fishermen indicated it as a problem.
The most urban states had the most hunt-
ing accqssibility ﬁroblems——New York (23
Eercent), Massachusetts (21 percent), and

ennsylvania (19 percent). This may indi-
cate that with urbanization come greater
access problems and an increased need to
provide for public sponsorship of the re-
source base.

The availability of the resource base for
participating in hunting and fishing activity,
as well as other outdoor recreation, will be
an increasingly perplexing problem. Pro-
grams are underway in many states to
improve access. As an example, in Maine
and Massachusetts, boat-launching facilities
have been constructed in recent years. Also,
Massachusetts has an active program of
land acquisition for game and fish manage-
ment areas. The free use of the resource
base has been the accepted norm in the
United States throughout its history. Ex-
cluding recreationists from private lands is
becoming more common. The reason for
posting land m?' be to control use rather
than to preclude it. However, even the
hunter and fisherman, who are the ones
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excluded, supported the right of private
landowners to prohibit these activities on
their lands—88 percent of the hunters and
72 percent of the. fishermen. The rights of
private land ownership are apparently well
entrenched and respected by these sports-
men.

Hunting and fishing as a marketable
activity is accepted by a fairly substantial
number of hunters (43 percent) and fisher-
men (38 percent), but not by the majority.
The price that people are willing to pay for
a day of activity is not large. Only 5 per-
cent indicated a willingness to pay over $5
per day for hunting small game and fishing
and 20 percent over $5 per day for hunting
big game.

The six States in which the regional
study was conducted produced some un-
expected contrasting findings about willing-
ness to pay to hunt and fish. The two most
rural States, Maine and West Virginia,
were at the extreme ends of the spectrum.
In Maine, 33 percent of the hunters were
willing to pay to hunt, while in West
Virginia 59 percent were. Thirty-three per-
cent of Maine fishermen indicated a will-
ingness to pay, in West Virginia 50 percent.

The reason for the differences in willing-
ness to pay between hunters and fishermen
in these States appears to be due to avail-
ability of the resource base. Even though
land is plentiful in West Virginia, its use is
more restricted. Also, the availability and
quality of bodies o water for fishing in
Maine are far greater than in Vest Vir-
ginia. In Maine, water bodies larger than
10 acres come under the Great Ponds Act,
which requires that they be accessible to
public use. Control of the resource base
seems to be a major factor in willingness to
pay for sport hunting and fishing.

An ever greater Opportunity presents
itself to market hunting and fishing; and in
some States, sale of these rights is already
common. The day may come when hunt-
ing and fishing on private lands will be
available only at a price. Whether the par-
ticipant or the general public pays 1s a
policy question.

-
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Fish and Game Harvested

We are not going to elaborate too much
on the species of game and fish taken for
two reasons. One, there is obviously a high
correlation between game and fish sought
after and their indigenous availability.
Second, - we begin to tread on even un-
steadier ground than heretofore, because of
the biological aspects of game management.

If one examines the regional and state
statistics, the correlation between species
availability and what is hunted or ﬁsEed is
apparent. Deer, small game mammals, and
upland game birds (excluding turkey) are
hunted most, in that order. I\Jassacg’usetts
and West Virginia are the only States
where deer is not uppermost in importance.
The deer is replaced by upland game birds
in Massachusetts and by small game in West
Virginia. In Maine, upland game birds rank
second in importance.

In popularity, the fishes in the six States
rank this way: trout, bass, panfish, pickerel,
and pike. In Maine, salmon ranks second;
and in West Virginia bass outranks trout.
The ranking by states varies greatly.

Are these really preferences? Biological
constraints act to inhibit changing species
composition in most states; therefore,
what is indigenous is dpret’erred. Some steps
can and are being made toward introducing
other species, but both the economic and
ecological impacts are being more fre-
quently questioned.

One thing that resource managers might
do is to change preferences of the con-
sumers—hunters and fishermen. By making
available more native species, participation
in the activity might be enhanced. The bag
or catch may not be the sole reason for
participation. To change species prefer-
ences, people manipulation is necessary, as
opposed to managing fish or game. A little
of the Madison Avenue advertising strategy
could be helpful. The commercial fisheries
industry is attempting to change consumer
preferences by convincing people that pol-
lock is as good as haddock. This is an
attempt to altec demand to place it in
talance with supply.
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An cntircly new facet in managing and
policy-making may be attributed to those
recreationists who seck game only for ob-
servation purposcs. Their objectives are
diffcrent from those of the hunter, so they
create an entircly new sct of factors to be
considered.

MOTIVATIONS

Motivation and attitude research for this
%’rO“P of recreationists—and in fact for all
orms of activities—is in its infancy. Our
association with this work has been minimal.
The study about hunters by Thomas A.
More (19;0), as yet unpublished, was done
at Massachusctts under Bond’s direction.
Boat-using sport fishermen were studied in
Rhode Island by Irving A. Spaulding
(1970). Each of thesc rescarchers used a
different approach, and their findings arc
limited in scope but scrve to illustrate a
point.

In both of these studics an attempt was
made to discover why pecople participated
in these activities and what they derived
from them. In both, it is our interpretation
that the enjoyment of garticipating was not
so much the success of the harvest but the
many cxperiences related to the activity.

Using factor analysis, More was able to
isolatc seven factors illustrating attitude
motivations of hunters. He did this by
submittir:ig 52 statements, attitude objects,
to a randomly selected sample of licensed
Massachusetts hunters. The attitude objects
were ranked by respondents on a 