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ABSTRACT

AN INTERACTION TRAVEL MODEL FOR PROJECTING
ATTENDANCE OF CAMPERS AT MICHIGAN STATE
PARKS: A STUDY IN RECREATIONAL
GEOGRAPHY

by Carlton S. Van Doren

To evaluate existing and potential outdoor rec-
reation areas, a number of economic and social values
must be estimated. A primary objective of this work
is to design a suitable method for approximating some
of these values on the basis of recreation area char-
acteristics and the desires of the users. The specific
problem is to understand the spatial variation in
camper attendance at Michigan State Parks in 1964.
Three steps are included in the analysis.

The first step involves classifying each state
park in terms of its attraction as a trip destination.
Three attractive qualities are considered: 1) natural
resources, 2) outdoor activity opportunities, and
3) facilities and services available. The extent and
quality of the variables included in thesé three ele-

ments are combined into an attraction index for each
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Carlton S. Van Doren

state park by the use of factor analysis and a scor-
ing routine using the factor loadings. The index of
camping attraction provides a classificatory system
as well as a measure of the camping opportunities and
allurement each park holds for campers.

The camping attraction index is derived without
a consideration of visitation rates, a measure fre-
quently utilized as an estimate of the satisfaction
provided by a recreation site. A second step uses
regression analysis to compare the relationship
between attendance at parks (camper-days) and the
attraction indices. This test substantiates the valid-
ity of the attraction indices as a measure of potential
camping satisfaction.

A third and final step includes the use of the
attraction indices as one of three components in a
recreational travel model. An interaction or gravity
model is utilized. 1In addition to the destination
component or attraction indices, other components are
the number of camper-days originating from each of
eighty-eight origin nodes and the automobile travel-
time between the origins and fifty-nine park destina-

tions. A successful replication of the system is
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achieved for the one year, 1964, for which complete
data is available.

The travel model and its specialized component,
the camping attraction indices, can be used as a pre-
dictive tool for estimating the camping use of exist-
ing or proposed recreational sites as well as providing
insight into the site and situational characteristics

of the state parks.
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CHAPTER I

INTRODUCTION

The post-war increase in outdoor recreational
activities has not only necessitated the improvement
and enlargement of many established recreation sites,
such as state and national parks, but has also created
a need for new recreational sites, With few exceptions,
the proposed sites for these new developments are ap-
praised for their economic and social feasibility. 1In
the process of evaluating potential outdoor recreation
areas, a variety of values must be estimated, such as
the physical attributes which would complement the
activity desires of potential visitors., Where would
visitors come from to utilize the site and in what
numbers? How far is the consuming public willing to
travel to reach a recreation facility? With the limited

data available, these values cannot be satisfactorily
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estimated without "heroic assumptions."l The primary
objective of this research is to design a suitable
method for approximating these values,

In utilizing the natural resource base for outdoor
recreational purposes, man should identify and classify
the precise character of natural and cultural phenomenon
involved. The need for such an analysis was stated more

than a decade ago in American Geography: Inventory and

ProsEct.

There is great need in the new field of recrea-
tional study for careful analyses of recreational
areas for the purpose of depicting and explaining
the patterns both of recreational structures and
recreational activities,?2

This analysis should include, as emphasized above,

not only “recreational structures® but "activities." A

1The author was a member of research teams assessing
the feasibility of two national lakeshore recreation areas
in Michigan. The association with these research teams
and a recognition of assumptions necessary for projecting
the magnitude and source of potential visitors gave the
initial impetus for this dissertation topic. For a dis-
cussion of the methods used to predict visitors to these
two lakeshore recreation areas, see Institute for Commun-
ity Development and Services, Report on the Economic
Feasibility of the Proposed Sleeping Bear National Sea-
shore, prepared for the National Park Service (East
Lansing: Michigan State University, 1961), and Institute
for Community Development and Services, The Proposed
Pictured Ricks National Lakeshore, An Economic Study,
prepared for the National Park Service (East Lansing:
Michigan State University, 1963).

2preston E, James and Clarence F. Jones, eds.,

American Geography: Inventory and Prospect (Syracuse
Oniversity Press, 1954), p. 2!5.
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recreational resource must be viewed as a resource useful
to man, and public allocation of recreational resources
should therefore be made with the potential users' de-
sires in mind.3 Opportunity for outdoor activities as
the motivation for traveling to and using a recreational
area will be a major premise in this work.

Recreation sites or phenomena4 have varying physi-
cal attributes and activity opportunities that offer man
a wide selection of where to undertake outdoor activities.,
Man's use of specific recreation sites is measureable in
the aggregate by attendance figures, and these figures
have been used frequently as a measure of the satisfaction
derived at those recreational sites studied,

An analysis of the spatial variation of attendance

3Recreational resources are functional in that they
satisfy a human want, This notion is in accordance with
Zimmermann's definition of a resource, “The word 're-
source' does not refer to a thing or a substance but to
a function which a thing or a substance may perform or
to an operation in which it may take part. . . ." Eric
W. Zimmermann, World Resources and Industries (New York:
Harper & Brothers Publishers, 1951), p. 7.

4"Recreational phenomena are of three kinds:
1) the peculiar associations of physical and biotic con-
ditions that people think are conducive to recreation
and which, therefore, constitute natural recreational
resources; 2) the structures and other facilities that
represent capital investment for recreational purposes;
and 3) the recreational activities themselves.” James
and Jones, op, cit., p. 252,
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at recreation areas provides an initial level for analyz-
ing and explaining man's perceptions of recreational
resources and activity opportunities, Behavior patterns
are evident--some outdoor activities occur at specific
recreation sites and not at others--but the many human
motivations that are influential in the selection of one
recreational site as opposed to another cannot be empir-
ically evaluated. The combinations of natural resources
and outdoor activity opportunities in a recreation area
can, however, be subjectively analyzed. From such an
appraisal, insights may be obtained to explain the spatial
variation in attendance for a specific outdoor recrea-
tional system,

This study is addressed to the problem of under-

e

standing the spatial variation in camper attendance at

Michigan State Parks (Figure 1), The research is built
upon accepted notions of natural and man-made attributes
necessary for camping in state parks as well as travel
characteristics of visitors to state parks. Generaliza-
tions drawn within the framework of these assumptions
are synthesized into a behavioral travel model that can
be used to analyze the spatial structure of camping in

this extensive state park system., A component of the
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travel model classifies each state park for camping. The
component, combined with known distance relationship be-
tween the origins of campers and parks, is used to simu-
late the movements between destinations (Figure 2) and
origins (Figure 3) of campers. By projecting campers'
choices of parks made from recreation facilities offering
different activity opportunities and varying resource
qualities, the model provides a tool for analyzing the
site and situational characteristics of parks. This
attempt to classify and rate recreational space and thus
predict park attendance sets this model apart from other
recreational travel models,

Chapter II provides an appraisal of some of the
methods that have been utilized to estimate attendance at
recreation sites in a spatial context., Attention is
focused on interaction models that have been found useful
for estimating consumer spatial behavior. Some of these
constructs have made use of indices of accessibility or
of attraction. In utilizing the services offered in a
state park, the camper is in essence a consumer, just as
a shopper in a retail center. The same concepts that
have led to the development of consumer interaction

models may well be applied to travel models in estimating
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the appeal a specific activity holds for visitors to state
parks., Therefore, the notion of indexing the retail at-
traction of a shopping center is selected for application
to an activity-centered recreation travel model.

Three components for a recreation travel model are
identified in Chapter III: (1) destination areas or
state parks, (2) origin areas of the visitors, and (3)
automobile travel-time between origin and destination.
The elements of a camping attraction are identified and
discussed--the activity preferences of campers, the
natural resources of the parks, and the facilities and
services. The basis for selection of the variables in
each group is given in a brief review of literature on
planning and development of outdoor recreation areas.
Much of the chapter is devoted to a discussion of outdoor
activity preferences of campers, accepting preferences
as primary motivation for choosing a particular park, and
to the relationships between activity preferences and the
quality of natural and man-made resources complementing
activity preferences.

In Chapter IV a method for combining the natural
and man-made resource variables into an attraction index

for each park is demonstrated by the use of factor
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10

analysis. This procedure yields a system for classify-
ing the extent and quality of a combination of natural
and man-made resources of each state park. The values
derived are then combined into an overall index of
camping attraction, including a measure of the oppor-
tunity for various outdoor activity preferences of
campers as well as the camping capacity of each park.,
These indices are assumed to be a measure of the camping
allurement of each park and also a reflection of the
potential enjoyment derived by campers., Estimates of
the satisfaction derived by visitors to a recreation
site are frequently made by attendance., The camping
attraction index, derived without consideration of visi-
tation rates, is at this point put to a severe test as

a measure of expected camping pleasure., This test is
conducted by comparing the relationship between camper-
dayss at each park for a season (a calendar year - 1964) 6

and the park indices by means of a regression analysis,

5a camper-day is equivalent to one person camping
one night and is considered to equal one day of camp use,

6pata availability determined the type of outdoor
activity utilized for the attraction index, The only
complete count which included the origin and destina-
tions of visitors to Michigan State Parks was made in
1964 from camping permits,
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11

The interaction model for camping activity flows
to Michigan State Parks is described and tested in
Chapter V., All the parameters of the various models,
with the exception of time-distance, are varied in a
number of tests. The relative measure of a successful
model is based on the best replication of 1964 camper-
day figqures at each park and from each of the eighty-
eight origins, The projected total camper-days are
compared with actual camper-days at each park by a
root-mean-square (r.m.s.) error. The results of the
r.m.s. error support the use of the interaction model
with the addition of a specialized component, the
camping attraction indices,

A summary of the work in the last chapter also
suggests the implications of the study for recreational
geography and recreational resource planning., The use
of the interaction model as a predictive tool for
estimating the use of existing or proposed state parks
for camping is discussed along with its limitations,
The chapter concludes with the view that this investi-
gation is one step in an attempt to understand the site
and situational characteristics in the use of recreation

areas,
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CHAPTER II

APPRAISAL OF THE ELEMENTS OF SITE AND

SITUATION FOR RECREATIONAL AREAS

Econonmists have made a significant contribution in
calculating the value of specific outdoor recreation

resources and projecting attendance by the use of demand
curves.l These curves have reflected the interaction

between two variables--~the total cost of the outdoor

activity and the number of visitors originating at
varying distances from the recreation site. Such curves

provide an estimate of the value of the recreational

1a few examples of these demand studies are Marion
Clawson, Methods of Measuriqg the Demand for and Value
of Outdoor Recreation (Washington: Resources for the
Future, 1959); U, S. Outdoor Recreation Resources
Review Commission, Economic Studies of Outdoor Recrea-
tion, Study Report 24 (Washington: U. S, Government
Printing Office, 1962); and E. Boyd Wennergren, Value of
Water for Boating Recreation, Bulletin 453 (Logan:
Agriculture Experiment Station, Utah State University,
June, 1965). Using Clawson's method, the author mea-
sured the demand for outdoor recreation at a federal
reservoir on the Missouri River., See John S. Evans and
Calrton S, Van Doren, "A Measurement of the Demand for
Recreational Facilities at Lewis and Clark Lake," South
Dakota Business Review, a supplement, XVIII, No. 3
(February, 1960).

12
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13

resources per se, thus measuring the value of the experi-
ence by total attendance. By varying the assumptions
used in these consumption curves, one can predict attend-
ance at particular sites,

These pioneering ventures have excluded precise \
measurement of human attitudes and reactions to recrea-
tion resource characteristics and have unrealistically
assumed that an outdoor experience is the same for all
participants,2 1Individual outdoor activity preferences
requiring a variety of natural resources have been
neglected., Neither have the economists' demand models
emphasized importance of the spatial distribution of
recreational areas.

Not all recreational areas offer the same activities,
physical resources, and developed facilities. Further-
more, the spatial distribution of recreational sites is

very influential in determining the amount of use that

2yliman and Volk developed an operational demand
model for predicting attendance at reservoirs in
Missouri., Their model, based on a regression analysis,
does not include a consideration of site characteristics
at the reservoirs., Edward L., Ullman and Donald J. Volk,
"An Operational Model for Predicting Reservoir Attend-
ance and Benefits: Implications of a Location Approach
to Water Recreation,” Papers of the Michigan Acade
of Science, Arts and Letters, XLVII (1962), p. 473.
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each site receives, The model developed in this work is
an attempt to investigate separately the spatially vary-
ing intensities of use, resource attributes, and activ-

ity opportunities.,

Recreation Travel Models

Travel models for recreation have been suggested;
a few have been attempted., In discussing the location
and use of recreational areas, Perloff and Wingo have
stated:

Normally, a consumer will use a given facility
at a rate related to its distance from his home:
the more remote it is, the less he will tend to
use it., Or, given several comparable facilities,
all other things being equal, he will use the
nearer more frequently than--or to the exclusion
of--the more remote,3

Perloff and Wingo have suggested an interaction model
to project travel to recreation sites.,
The counterpart of accessibility is "demand poten-
tial."™ This can be viewed as a so-called "gravity"
model in which is incorporated the tendency of
demand for a service to vary inversely with its
distance from the consumer.4

A similar model of this type has been suggested by Clawson

3u.s., Outdoor Recreation Resources Review Com-
mission, Trends in American Living and Outdoor Recrea-
tion, Study Report 22 (Washington: U, S. Government
Printing Office, 1962), p. 91l.

41bid., p. 98.
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in a diagram showing the connectivity between urban cen-
ters of different sizes and various distances from
parks.® 1In predicting the demand for outdoor recreation
in the Los Angeles Metropolitan Area in 1976 and 2000,
Case and Levin also suggest the use of a "gravity" model

in selecting optimum locations for recreation sites,®

Interaction Models

Considerable work has been done with interaction
models for urban land uses, particularly retail activi-
ties, Admittedly, there are differences between retail
travel behavior and recreation travel behavior, but some
of the basic notions used in the retail models are
applicable for this study. One purpose of this chapter
is to explore the similarities between urban travel
models and recreational travel models and to show their
utility to this particular topic.

Interaction models as applied to human movements

have developed from an analogy with Newtonian concepts

of gravitation, These concepts view a region as a mass

SMarion Clawson, Land and Water for Recreation
(Chicago: Rand McNally and Co., 1963), p. 48.

6y, S., Outdoor Recreation Resources Review Com-
mission, The Future of Outdoor Recreation in Metropoli-

tan Regions of the United States, Study Report 21,
VoI, I?I (Washington: U, 5. Government Printing Office,

1962), p. 103.
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structure in accordance with principles that constrain
or initiate action of the individual particles. Spa-
tial inter-connections are viewed as interactions
between masses where population is used as a measure of
mass,

The traditional "gravity" or interaction hypothesis,?
is

PPy
dax (1)

where I is directly proportional to the product of two
populations, P; and P2, and inversely related to the
exponential function of the distance between them, dX,
A large number of empirical studies have shown the
promise of interaction models for analyzing various
spatial inter-connections.8 The measure of "mass" used

has depended on the problem studied, for example

7This is the general form used by Stewart in his
initial work. John Q. Stewart, "An Inverse Distance
Variation for Certain Social Influences," Science,
XCIII (1941), pp. 89-90.

8A detailed discussion of the development and
application of these models may be found in Gerald
A, P, Carrothers, "An Historical Review of the Gravity
and Potential Concepts of Human Interaction,"™ Journal
of the American Institute of Planners, XXII (Spring,
1956), pp. 94-102,
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commodity output,9 retail sales,10 floor area in apparel,
‘and workers employed.11

Traffic engineers, urban planners, and sociologists
have refined “gravity” or interaction models to predict
traffic flow. Prominent among these groups has been
Voorhees, whose “General Theory of Traffic Movement"12
is basic to this research topic. Voorhees' concept is
"that all trips emanating from a residential area are
attracted, or 'pulled' to various land uses in accordance
with specific empirical values."l3 Voorhees, using a
gravity model,l4 demonstrated this idea in research of

shopping habits. It was determined that the travel time

william Warntz, Toward A Geography of Price
(Philadelphia: University of Pennsylvania Press, 1955),

10Both Chauncy D. Harris and Edgar S. Dunn used

retail sales as measuring mass, See Chauncy D. Harris,
"The Market as a Factor in the Localization of Industry
in the U.S.," Annals of the Association of American
Geographers, XLIV (December, 1954), pp. 315-348; Edgar
S. Dunn, "The Market Potential Concept and the Analysis
of Location," Papers and Proceedings of the Regional
Science Association, II (1956), pp. 183-194,

llalan M, Voorhees, Gordon B, Sharpe, and J. T.
Stegmeier, Shopping Habits and Travel Patterns, Special
Report II-B (Washington: Highway Research Board, 1955).

12p1an M. Voorhees, "A General Theory of Traffic
Movement,"” 1955 Proceedings of the Institute of Traffic
Engineers, October, 1955, p. 46,

131bid., p. 56.

l4yoorhees, et al., op. cit.
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between a residential area and a shopping center is not
the only criterion for selecting one store as opposed to
another., The additional criterion is the competitive
relationship among various stores or shopping centers

in terms of the amount of retail floor area. By using
this measure rather than population or attendance as a
means of rating the attraction of a shopping center,

the interaction model gave more realistic projections.

Thus modified, equation one of the model becomes

A. .
Il] = Pl (2)
djiy*
where Ay is an empirical measure of the attraction or

pulling power of a shopping center.

It is assumed that a similar equation can be applied
in this study; that is, each state park has an empiric-
ally derived value, Aj, that will describe certain site
characteristics that attract campers., Measuring the
mass attractive qualities of parks has been a major

problem for park planners,

Interaction Models for Recreation Trips

The interaction hypothesis was used to project

attendance at two parks in southeastern Connecticut by
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Crevol5 and at Yellowstone National Park by Cavanaugh,l6
Theoretical trips were predicted by Crevo in a manner
sinmilar to equation one; an attraction value for each
park was not used. Cavanaugh's assumptions were similar.
He assumed that the cars entering Yellowstone should be
proportional to the population of the state of origin
divided by the distance from the national park, or P/D.
Cavanaugh postulated that the first P in the P;P3/D
formula could be dropped because the mass of the park
in question was the same for all visitors entering the
park. Catton,17 on the other hand, believes Cavanaugh
was in error by making this assumption because one could
expect different parks to vary in their attractive mass.
Catton used an interaction model to project the

rate of interaction between visitors from the forty-eight

15charles C. Crevo, "Characteristics of Summer
Weekend Recreational Travel," Highway Research Record,
No., 44, Highway Research Board Publication 1161
(Washington, 1963), p. 51.

1l6Joseph A, Cavanaugh, "Formulation, Analysis and
Testing the Interactance Hypothesis,®" (unpublished Ph.D,
dissertation, Department of Sociology, University of
Washington, 1950),

l7cavanaugh's work dealing with national parks is
discussed in William R, Catton, Jr., "The Concept of
'*Mass' in the Sociological Version of Gravitation,"
Mathematical Explorations in Behavioral Science, eds.
Fred Massarik and Philburn Ratoosh (Homewood, Illinois:
Richard D. Irwin, Inc., 1965), p. 294,
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states and selected national parks. He assumed that dif-
ferent parks have varying degrees of an attractive mass.,
To account for variations in the park mass, he indexes
each park by a measure of population--specifically,
annual visitor-days. He concludes that visitor-days as

a measure of mass are inappropriate in an interaction
model; that it is the "sacredness" (preservation of a
natural area as nearly unchanged as possible) of national
parks that constitutes their attractive force. He found
a closer relationship between expected and actual visitor
rates to western national parks by using a derivation of
Kepler's Law and a measure of "sacredness" as a substi-
tute for mass,

National and state parks have generally been estab-
lished because of unique or scenic natural attributes
desirable for preservation in an unaltered state. It
is the extent of the resource qualities that help to
make a park attractive, The notion that the natural
resources of a park do constitute part of its attraction
is developed in this travel model, though it is formu-

lated on a probabilistic basis. Huffl8 believes

18pavid L. Huff, "The Use of Gravity Models in
Social Research,” Mathematical Explorations in Be-
havioral Science, op. cit., pP. .
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differences among individuals and variations in environ-
ments can bring about different forms of spatial be-
havior., He recommends the formulation of a probabil-
istic model that "would seek to determine the likelihood
of movement from a given point of origin to various
potential sources of destination for any type of spatial
interaction,"19

In reference to Catton's work, Huff states that if
one is given a set of alternative choices for a type of
spatial interaction (in this case parks), and if these
choices are representative of an individual's tastes and
preferences, then the selection of one park by that
individual reflects its "utility." Thus, the properties
of a park play a part in measuring its utility or
"payoff" to the visitor. Therefore, if each park is
assigned an empirical value that reflects a specific
type of spatial interaction, this value can be used in
a model to project the probability of traveling to a
number of parks,

Huff recommends the use of park size (acres devoted

to recreational purposes) as an empirical measure of

191pid,, p. 319.
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park utility.zo This suggestion stems from his work in
predicting flows to shopping centers, where the retail
floor area of shopping centers is used as a measure of
mass or attraction.2l The parallel between "pulling"
power of shopping centers and state parks can be justi-
fied by comparing the objectives of the two trips involved.
Voorhees and Huff have incorporated the results of
mass consumer preference studies into their travel models
with success. Huff22 has analyzed the social, economic,
and psychological factors affecting the space preferences
of consumers for particular products, His work has been
primarily concerned with retail products which have a
competitive market structure involving pricing and market
feedback., In the case of camping, such a feedback is
expressed in terms of individual or group satisfaction
achieved while camping at a park. If the camping ex-
perience is unsatisfactory, the camper (consumer) will

leave the park and probably stay away in the future,

201pid., p. 320.

2lpavid L. Huff, "A Probabilistic Analysis of Shop-
ping Center Trade Areas,” Land Economics, XXXIX (Feb-
ruary, 1963), p. 8l.

22pavid L. Huff, "A Topographical Model of Consumer
Space Preferences," Papers and Proceedings of the Re-
ional Science Association, VI (1960), pp. 159-173.
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The consumer shopping trip and the camping trip both
require an investment in time and money, both are under-
taken with a specific objective in mind., Consumers of

retail goods initially order their choice of a shopping
center according to their trip objectives and the number
and type of products offered at alternative sites, It
is assumed that campers have the same opportunity to
make choices between state parks which offer varying
resources and activity opportunities,

If the assumption that campers do choose between
parks with varying resources and activity opportunities
is correct, then parks offering a wide range of activity
opportunities or resources and activity opportunities of
superior quality should be more attractive than parks
that do not provide such opportunities. Just as the
diversity of stores in a shopping center benefit the
customer by reducing time and cost traveling between
stores, so does a variety of activity opportunities in
one park benefit the camper. Shopping behavior patterns

indicate a "pulling" power when sets of retail functions
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exist.23 parks, like shopping centers, may exhibit sim-
ilar linkages by offering a number of outdoor activities

within a high quality environment.

Attraction gualities of Recreation Sites

Clawson's24 generalized description of the whole
outdoor recreation experience substantiates the idea
that campers are activity oriented and that site and
situational characteristics of a park are important,
Such an experience consists of five clearly separate
phases: (1) anticipation, (2) travel to, (3) on site,
(4) travel back, and (5) recollection, About the
“travel to" experience Clawson states:

In order to reach the outdoor recreation area of
its choice, a family must travel. Considerable
expense is involved in such travel, and often

as much time is consumed in travel as later on
the Siteozs

23phe proposition that retail stores are arranged
into shopping centers of various sizes by entrepreneurs
to meet the desires of customers to combine shopping
trip purposes has been studied by John D, Nystuen,
"Geographical Analyses of Customer Movements and Retail
Business Location: (1) Theories, (2) Empirical Patterns
in Cedar Rapids, Iowa, and (3) A Simulation Model of
Movement"” (unpublished Ph,D., dissertation, Department
of Geography, University of Washington, 1959),.

24Clawson, op. cit., p. 41.

251bid., p. 40.
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But the "on site" experience is the real payoff for the
outdoor experience, It is characterized by Clawson in
this manner:

When it [the family] arrives at the recreation
site, the family may engage in many activities,
Bodies of water are especially valued for out-
door recreation., The activities at the site
generally provide the basic purpose of the whole
experience, even when they occupy less than half
the time and require less than half the total
expense, 26

Perloff and Wingo also believe that outdoor activities
are the primary focus of the outdoor experience and
succinctly state the relationship between activities
and site characteristics:

In the system we are describing, activities are

the fulcrum which fixes the overall relationship

of the recreation propensities of outdoor recrea-

tion groups to the array of facilities which are

in different degrees available to users., They

relate in specific ways to the behavioral patterns

of the outdoor recreation groups and each has

certain requirements for the nature of the facil-

ities that support it,27

State parks for camping may be viewed as recreation

centers that offer a range of outdoor activities for

visitors, If campers are truly activity oriented as

Clawson believes, then a state park's attractiveness to

261pid., p. 40.

270RRRC Report 21, op. cit., p. 89.
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a camper will partially depend on the activities that
can be undertaken. A major portion of this work is
devoted to the development of a measure reflecting a
park's attractive mass, Aj. Such a measure has been
called for but has not been developed for use in a
travel model., Clawson and Knetsch have recommended the
development of a "rating scale" of attractiveness as a
major need for considering recreation supply problems,
One line of research on recreation supply is to
develop rating scales, or systems, to measure the
inherent attractiveness of different outdoor
recreation areas, Even the most casual observation
shows that some areas are much more attractive than
others; often, however, differences are not as
clear or lack some kind of specific description
or measurement. . . . It seems entirely possible
to develop specific and rather objective rating
scales for different kinds of outdoor recreation
areas, for different uses of each, that would have
great utility in planning, in research, and in
administration, 28
This underlines the complexity of planning and de-
veloping outdoor recreation sites. Supplying the public
with a scenic site, although important, is not enough.
Services and facilities must also be supplied, and the

entire recreation entity planned for outdoor activities

preferred by its users.,

28Marion Clawson and Jack L. Knetsch, Outdoor Rec-
reation Research: Some Concepts and Suggested Areas of
Study (Washington: Resources for the Future, Inc.,
Reprint Series, 1963), p. 261,
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Assuming that outdoor activities are the focal point
of a state park for camping, then the preferences of
campers for various outdoor activities must be identi-
fied, a task which has not as yet been adequately done,
Clawson has described the need for user activity-prefer-
ence patterns:

We know all too little about why different persons
seek outdoor recreation, or what they hope to gain
from it, Too often, we have thought of recreation
administration and management in terms of the
physical area, and not enough in terms of the
using public, Just as modern marketing theory

is turning to a study of what the consumer wants,
expects, and is willing to pay for, so must modern
recreation administration turn to a study of its
consumers,29

This informational gap provides a major obstacle in
constructing a camping index. Elements other than out-
door activity opportunities which should also be included
in an aggregate measure of attraction are environmental
characteristics and facilities and services of the recrea-
tion site. The variables included in these two elements
can be identified, but rating them for use in an index

is more difficult,

In the next chapter the activity preferences of

291eslie M. Reid, Outdoor Recreation Preference--A
Nationwide Study of User Desires (Department of Resource
Development, Michigan State University, East Lansing,
Michigan, by the author, 1963), p. 17.
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campers are identified as determined in national and
state reports and surveys. Each outdoor activity pre-
ferred by campers is assigned a numerical rating,
After the activity opportunities at each Michigan
State Park are recognized, the activity preference
values are assigned to each park. Totalling these
activity preference values for each park develops an
outdoor activity rating for camping. This rating scale
provides a measure of the activity attraction of parks
and serves as one element in the attraction index, Aj.
Elements number two and three, the natural resource
characteristics of each park and the facilities and ser-
vices provided, contain many variables of different
qualities. In the next chapter, selection of many of
the variables included in these two elements is justi-
fied on the basis of recreation planning and research
reports, A scoring routine is used to combine all three

elements into a camping attraction index.

Summarx

This review of previous attempts to describe out-
door recreational systems has concluded with the idea

that site and situational characteristics have not been
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considered in combination., Most statements have included
elements of the location of recreational areas with lit-
tle or no regard for site characteristics and the activ-
ity desires of participants. The models developed by
economists to predict attendance at recreational sites,
given as examples of this type, have ignored the internal
characteristics of individual recreation areas and the
activity opportunities available,

Previous attempts to use interaction models for
recreational trips have indicated the need for deriving
a measure of the mass attraction of each park independent
of attendance. A discussion of the basic assumptions of
interaction hypotheses led to an analysis of the paral-
lels between the attractive qualities of shopping centers
and those of state parks. One component of an inter-
action model for recreational sites could be a measure
of the internal park characteristics and its activity
opportunities. Such a measure or index is not too dif-
ferent from the attraction measures used for retail
location models. The need for such a measure or rating
scale for recreation areas has been recognized but none
have been developed.

The use of an attraction index for specific
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recreational areas in a travel model is valuable in two
ways. First, by using an attraction index rather than
population or attendance to demonstrate demand for an
activity, in this case camping, both behavioral and
physical characteristics can be used to project use at
existing or proposed parks. Second, the attraction
index has a basic use in evaluation of a resource site
independent of a travel model.

The following chapter identifies and defines the
conmponents of an interaction travel model and analyzes
the elements of the attraction index and the selection

of the variables associated with each element,
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CHAPTER III

COMPONENTS OF AN INTERACTION MODEL

FOR MICHIGAN STATE PARKS

Interpretation and analysis of a statewide recrea-
tional system requires a knowledge of the spatial pat-
tern resulting from the complex interaction between
people, facilities, resources, time, and space., The
physical supply of recreational resources must be matched
with the spatial demand for the facilities. A recrea-
tional travel model that recognizes the "connectivity"l
between two or more unlike points in space involves
three components:

1., Supply:s The destination areas (state parks),
designated A,

2, Demand: Origin areas (campers represented by
nodal population centers), designated
P,

3., Distance between 1 and 2, designated TD for
time-distance,

lgdward A. Ackerman, "Where Is A Research Fron-

tier?"™ Annals of the Association of American Geograp-
hers, LIII (1963), p. 437.

31
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The first problem in developing such a model is to empir-
ically estimate a measure for the supply component,
probably the key (or primary) component, as the demand
fiqures for origin areas of campers in the model are
available from camping permits, and the third component,
distance, is readily obtained from highway maps.

The Sugglx Coggonent--Camging
Attraction Index

The initial step in developing a camping attraction
index is selection of the elements of attraction, followed
then with selection of elemental variables, The camping
attraction index for Michigan State Parks is a composite
of three elements:

1. The outdoor recreation activity preferences of
campers.

2. A consideration of the natural resources that
enhance the camping experience.

3, Facilities and services that complement the
camping experience and related outdoor activities,

The available natural resources influence the types of
acitvities possible; the activity opportunities are in
turn conditioned by facilities and services provided.

One method of visualizing the interrelationships of these

three elements is construction of a flow chart such as
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that in Figure 4. A complete inventory of these elements
and their associated variables was conducted for each
Michigan State Park (see Appendix D, Table 17, for the
inventory sheet used). Appendixes A through C provide a
more detailed discussion of each of the three elements
and their variables than is included in this chapter,
Identifying Outdoor Activity
Preferences of Campers

The camping attraction index for Michigan State
Parks should include specific activities preferred by
campers., Unfortunately, no survey or report stands out
as providing the optimal data needed for the index.
Several survey reports appear to be representative of
the type of data necessary, but omissions of a type or
types of activities, the location of interviews, dif-
ferences in the phrasing of questions, and variations in
the method of presenting the data make comparison diffi-
cult,

Some clarification is necessary at this point be-
tween two terms--preferences for activities as opposed
to participation in activities., Preferences are the
desires or aspirations for particular activities, while

participation implies actually undertaking a certain
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activity at a recreation site., Since the choice of a park
is based on what types of activities are perceived as
being possible once there, preferences are more important
for the purposes of an attraction index. While at the
park, the visitor may not choose to partake of a given
activity, but the possibility of participation will still

exist, The National Recreation Survey agrees that "the

unfulfilled demand for an outdoor recreation activity is
reflected in preferences for the activity, even though

the person may not participate."2 Information on prefer-
ences for activities are therefore desirable for developing
the attraction index, Since preference data is not always
available, however, the selection of ratings for activities
will of necessity be based on participation rates.

The National Recreation Survey provides insight into
the importance of camping relative to other outdoor recrea-
tion activities (Table 1). The most important activities
for the North Central Region are picnicking, sightseeing,
swimming, playing outdoor games, and fishing. With few
exceptions, these are the most popular activities on a

national basis also., Camping participation, relative to

2U.S., Outdoor Recreation Resources Review Commis-
sion, National Recreation Survey, Study Report 19 (Wash=-
ington: U, S. Government Printing Office, 1962), p. 4.
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TABLE l.,--Percent of persons 12 years and over partici-
pating in various outdoor recreation activities, United
States and North Central Region, Summer, 1960

Percent of Persons Participating

United States North Central

Region
Activity $ Rank?2 % Rank
Picnics 53 1 58 1
Driving for Pleasure 52 2 58 1
Swimming 45 3 42 3
Sightseeing 42 4 47 2
Walking for Pleasure 33 5 29 6
Playing Outdoor Games 30 6 35 4
Fishing 29 7 33 5
Attending Outdoor Sports 24 8 28 7

Events
Other Boating 22 9 27 8
Nature Walks 14 10 15 9
Bicycling 9 11 10 10
Attending Outdoor Con- 9 11 11 9
certs, Drama, etc,

Camping 8 12 7 11
Hiking 6 13 5 13
Horseback Riding 6 13 5 13
Water Skiing 6 13 6 12
Miscellaneous 5 14 5 13
Hunting 3 15 2 15
Canoeing 2 16 3 14
Sailing 2 16 2 15
Mountain Climbing 1 17 1 16

aRanking was done by the author.

Source: U.S., Outdoor Recreation Resources Review
Commission, National Recreation Survey,
Study Report 19 (Washington: U.S. Govern-
ment Printing Office, 1962), Table 1.01.
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the other activities, is very low. This means that in
developing the activity preferences of campers, the focus
is on a small proportion of the total population partici-
pating in outdoor recreation activities,

Using the list of activities in Table 1, it is
possible to specify activities that can be undertaken
in Michigan State Parks and to eliminate many activities
that are either impossible in the parks or are not included
in a complex of choices desired by campers while in the
parks. Using the participation rates for the North Cen-
tral Region, the most popular activities that can be
undertaken in most Michigan State Parks are picnicking,
sightseeing, swimming, playing outdoor games, fishing,
walking for pleasure, and boating., Activities with a
much lower percentage of participation are, in decreasing
order, nature walks, bicycling, camping, water skiing,
horseback riding, hiking, canoeing, sailing, and hunting,

Some of these activities can be eliminated from
consideration, Hunting, for example, is an important
outdoor activity at some sites; it is allowed in state
recreation areas, but only in a few state parks., Since

hunting occurs during October to March, after the May to
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October camping season, it will not be considered further
as an activity in the index,

Bicycling is limited in Michigan State Parks, A
majority of the people do not bring bicycles with them,
and bicycle rentals are not provided in the parks. The
exception to this is Mackinac Island, which will not be
considered here as a part of the Michigan State Park
System,3

Horseback riding is done in a few parks and recrea-
tion areas adjacent to the Detroit Metropolitan Area and
will be considered here as an attraction in these parks,
For the most part, however, this activity will not be
pertinent to the attraction index.

Driving for pleasure and attending sports events also
can be eliminated. Sports events are not organized within
any of the parks, and a majority of the parks are too small
to offer long scenic drives within the confines of the
park. Driving fo: pleasure may very well be important in

considering the distance of parks from visitors' homes

3Mackinac Island and Fort Michilimackinac are admin-
istered by the Mackinac Island State Park Commission and
not the Parks Section of the Michigan Department of Con-
servation. These two parks have a special character in
that they are primarily historical sites with many com-
mercial establishments nearby, and, in this respect, are
different from a majority of state parks.
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and the type of landscape to be traversed, but this activ-
ity will not be considered further since measurement of
its magnitude is difficult without more detailed infor-
mation than is now available,

Walking for pleasure and nature walks are considered
as one activity in this study--hiking is considered
separately, Mountain climbing is excluded since it can
not be undertaken in any state park.

Although winter sports such as ice skating, skiing,
and sledding are not included in Table 1, they are
important activities in Michigan., They are not included
as elements of the attraction index because they do not
occur in the summer season when the majority of camping
takes place.

Two national surveys in the ORRRC Reports provide
national and regional activity-participation rates for
campers., The first compares activity-participation rates
between campers and non-campers in a number of outdoor
activities, This data is shown in Table 2, reproduced

from ORRRC Report 20,4 The information in this table

4U.S., Outdoor Recreation Resources Review Commis-
sion, Participation in Outdoor Recreation: Factors
Affecting Demand Among American Adults, Study Report 20
(Washington: U, S. Government Printing Office, 1962),
p. 68,
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was obtained by a home interview survey and not from cam-
pers actively undertaking a camping trip. People not
particularly interested in outdoor recreation--persons
fifty-five years of age and over, and people with incomes
under $3,000--were excluded from the original table.

The data in this table are relevant, however, because it
is the only data found that compares activity-participa-
tion between those preferring camping and those not.

This table indicates that campers are more active in many
outdoor activities than non-campers. Three-fourths of
the campers go fishing, two-thirds go swimming, and more
than one-half go boating, Campers also prefer hiking,
nature walks, and horseback riding, The willingness of a
camper to "rough it" also appears in the camper's desire
for picnics which is higher than for non-campers,

By combining the percentages for campers in the first
and second columns of Table 2, an estimate of the import-
ance of each of the activities to an active camper is read-
ily obtained (column three). For instance, picnics are
the most popular activity of campers, with 91 per cent,
followed by fishing with 74 per cent, swimming 68 per cent,

boating and canoeing 57 per cent, hiking 47 per cent,
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nature and bird walks 27 per cent, and horseback riding
16 per cent. These figures provide an estimate of the
combination of activities that might be considered de-
sirable for the “average camper," ranked in order of
preference,

Similar activity desires of campers are indicated in

the National Recreation Survey. This survey, like ORRRC

Report 20, attempts to identify participation patterns
according to the socio-economic characteristics of per-
sons undertaking outdoor activities. Persons are hypo-
thesized to have activity preferences that can be predicted.

For example, it is expected that an individual who

frequently fishes will have an affinity for other

water-related activities. Similarly a person who

frequently participates in such activities as

- sightseeing, driving for pleasure, and attending
outdoor events is expected to have an affinity for
related urban-centered outdoor activities,>
The correlation coefficients from the National

Recreation Survey allow a more detailed comparison of
camping with the other activities, Camping is strongly
associated with water activities such as fishing, swim-

ming, and boating (Table 3). The strong association of

camping with hiking is not surprising since hiking was

SORRRC Report 19, op. cit., p. 6.
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TABLE 3,--Correlation coefficients of participation in
selected activities with camping
participation, Summer, 1960

Activity Correlation Coefficient
Hiking 0,28
Boating 22
Fishing .21
Swimming 21
Water Skiing 21
Horseback Riding .09
Attending Outdoor Sports Events .08
Walking for Pleasure .06

Source: U, S., Outdoor Recreation Resources Review

Commission, National Recreation Survey,
Study Report 19 (Washington: U, S, Govern-
ment Printing Office, 1962), p. 33,

defined in the report as being "along a trail with a

pack," suggesting an outing requiring an overnight stay.

In this survey camping and hiking were treated as "back-

woods” activities., For example, campers were asked if

they had camped in “"developed® or "in wilderness or remote

areas,"’ Sixty-five per cent of the campers had patron-

ized “"developed" rather than "wilderness"™ campsites, This

6Ibid., p. 108,

TWilderness areas or undeveloped areas were defined
as "an area not accessible by improved roads and without
developed campsites.” Sites of this type would be acces-
sible only by "packing in.," 1Ibid., p. 33.
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would indicate that the "backwoods" connotation attached
to camping may not be strong in spite of the high correla-
tion between camping and hiking in the national survey.

Since most of the campgrounds in the Michigan State
Parks are developed rather than undeveloped, and since
there are few parks large enough for wilderness hiking
to a remote campsite, the relationship between hiking and
camping of this type is not significant, With the import-
ance of hiking minimized, the similarity between ranking
of the correlation coefficients in Table 3 and the per-
centage ranking of preferred activities listed in Table 2
is apparent,

The two national surveys, ORRRC Reports 19 and 20,
provide the best information on the activity preferences
of campers. An analysis of several state and local surveys--

two Michigan State Park surveys,8 a Wisconsin State Park

8Thomas L. Dahle, Michigan State Park Users Survey,
Bureau of Business Research, College of Business and
Public Service, Research Report No., 19 (Michigan State
University, East Lansing, Mich., 1956), and Michigan
House of Representatives, Report of Committee on State
Parks and Public Lands (Lansing, 1962)., The last refer-
ence is widely known as the Van Til Report after the
Committee Chairman, Representative Reimer Van Til,
References in the text will be to the Van Til Report.
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survey,? and a study of camping parks in Iron County, Mich-
igan,10--is in reasonably close agreement with preferences
found in the national surveys,ll However, there are
obvious informational gaps in the state and local surveys
(see Appendix A for a detailed discussion of the state
and local surveys). The first Michigan State Park survey
by Dahle may be outdated and, in any event, is too gen-
eral, with no breakdown of camper activity preferences,
The Van Til Report, the second Michigan State Park survey,
is also limited in terms of a discussion of camper activ-
ities, Camper activities are discussed in more detail in

the Gilbert Study, but it is restricted to a few localized

9H. Clifton Hutchins and Edgar W. Trecker, Jr., The
State Park Visitor--A Report of the Wisconsin Park and
Forest Travel Study, Wisconsin Conservation Department,
Technical Bulletin No. 22 (Madison, Wisc,, 1961).,

10plphonse H, Gilbert, "A Survey of Vacation Camping
in Iron County, Michigan" (unpublished Master's thesis,
Department of Resource Development, Michigan State Uni-
versity, 1963).

llrhere are many other surveys of the use of state
parks available., However, they were not included in the
discussion primarily because the states were remote from
Michigan., One example was Washington State Parks and
Recreation Commission, We Come to Camp in Washington
State Parks--Overnight Camping Survey (Olympia, Wash,,
I356). An additional survey has recently been called
to the author's attention, This survey is Ohio Depart-
ment of Natural Resources, Ohio State Parks--Travel and
Use Survey (Columbus, Ohio: Division of Parks and Recrea-
tion, I§6§).
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parks. In spite of the lack of data directly applicable
to the entire Michigan system, the attempt will be made
to estimate numerical preference values for activities
undertaken by campers,

Rating Scales Based on

Activity Preferences

To numerically rate the preferences for outdoor
activities, attributes of the physical resources, and
facilities and services, a judgment rating scale is
necessary. The judgment for activity preference is made
on the basis o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>