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ABSTRACT: The Recreation Opportunity Spectrum (ROS) system is
used by the USDA Forest Service and USDI Bureau of Land Manage-
ment for inventorying, classifying, and managing wildlands for re-
creation. Different ROS classes from the Colorado and Arkansas
Rivers in Colorado were compared, using visitor survey data collected
in 1979 and 1981, to see if the different classes offered different re-
creational experience opportunities. No difference between classes
was found. Six possible reasons for not finding a difference are dis-
cussed. The usefulness of ROS at the broader levels of planning and
the needs at more detailed levels of planning are noted.
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INTRODUCTION

As two of the major federal agencies managing outdoor
recreation, the USDA Forest Service and the USDI Bureau
of Land Management have adopted a common system for in-
ventorying, classifying, and managing wildlands for recreation
(Buist and Hoots, 1982). The system recognizes the need to
provide a wide range, or spectrum, of recreation opportuni-
ties and is called, therefore, the Recreation Opportunity
Spectrum (ROS) system.

The ROS system — more clearly than past classification
systems — recognizes the recreation “setting” (in addition
to the “activity”) as a principal part of a recreation oppor-
tunity. A third part of an opportunity recognized by ROS
is “experience,” the psychological outcomes resulting from
participating in a given activity in a given setting. Although
a wide range of recreation opportunities involving the three
principal components are recognized, this wide range is divided
into six classes for practical planning purposes. ROS classes
range from a primitive class to an urban class with semi-
primitive nonmotorized, semi-primitive motorized, roaded
natural, and rural classes in between (USDA, 1980).

Although there has been considerable empirical work
elucidating the relationships among activity, setting, and
experiential components of recreation opportunities (Brown
and Ross, 1981; Driver and Brown, 1981; Roggenbuck, 1980;

Tinsley, et al, 1977; Knopf, et al, 1973; Manfredo, 1979),
there has been limited testing (Udd, 1981) of the key notion
that areas designated as representing different ROS classes
actually provide different experience opportunities. The
primary purpose of our study was to test this notion.

The premise of ROS is that settings and activities are pri-
mary determinants of the kinds of experiences that recrea-
tionists can have. And, although a manager cannot control
the kind of experience a recreationist will have, a manager
can make it more likely that a person will have a given ex-
perience by providing particular combinations of settings and
activities. For a given setting and activity, people’s exper-
iences will vary because of differences in personalities,
home and work environments, social groups, and prior ex-
periences (Knopf, 1982), factors a recreation manager has
little influence on. Practically speaking, maragement of acti-
vities and settings can only provide opportunities for certain
recreation experiences, it cannot guarantee them.

In the ROS system, areas are inventoried and classified
according to three categories of setting attributes: physical,
social, and managerial. Standard criteria enable managers to
classify areas consistently across different environments.

To control for sources of variability other than ROS
classification, our strategy was to study the same activity in
areas that differed in ROS classification. The same activity
in the different areas was studied to eliminate the variation
in experience due to activity.

Areas near each other were selected so that recreationists
generally would be coming from the same socio-demographic
population and the recreationists’ choices between the areas
would not be influenced by distance traveled to the area. A
more rigorous control would have been to study the same
set of individuals in two different ROS classes, but carrying
out such a study was too difficult. Rather, a probabilistic
approach was used in which we assumed that across many
individuals there would be, in general, a different experience
opportunity expressed for different ROS classes.
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The recreation experience opportunities associated with
rafting rivers were examined. Following from the notion that
river segments in different ROS classes provide opportunities
to realize different experiences, the primary null hypothesis
was, “The recreation experience opportunities associated with
rafting rivers do not vary between two ROS classifications.”

METHODS

Study Areas

Variability due to factors other than ROS class was further
limited by studying rivers that had different ROS classes
along segments of the same river. Four study segments on
the Colorado and Arkansas Rivers in the state of Colorado
were selected (Figure 1). The river segments have been offi-
cially classified according to ROS procedures by the Bureau
of Land Management District Offices. Segments classified as
“roaded natural” were Brown’s Canyon on the Arkansas River
and Catamount to Twin Bridges on the Colorado River. Seg-
ments classified as “rural” were Salida to Parkdale on the
Arkansas River and Pumphouse to State Bridge on the Colo-
rado River.

Catamount to
Twin Bridges

Pumphouse to
State Bridge

Colorado
Springs

Salida to
Parkdale

Pueblo

Figure 1. Map of Study Area.

Although nearly contiguous on each river, the segments
differ in their level of use and development (Table 1). The
Arkansas segments were classified differently primarily on the
basis of physical setting; Colorado segments were classified
differently primarily because of differing levels of use or
social setting.
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The Sample

Data for the rural segment on the Colorado were collected
in 1979 and on the other segments in 1981 as part of a
nationwide study of river users (Knopf and Lime, 1984).
Interviewers collected names and addresses of all users over
15 years old on each segment on randomly selected days
throughout a use season. At the end of the season, 350
names were drawn for each river, and questionnaires were
mailed to the selected persons. Two followup mailings helped
increase the average response to 69 percent.

The study population consisted of respondents who were
repeat rafters with floating experience on the river segment
on which we contacted them. Analysis was limited to repeat
visitors because they would provide a more valid indication
of the type of experience available (Driver and Bassett,
1977). Only rafters (i.e., no kayakers or innertubers) were
included in the study population because past studies have
shown that different activity groups can seek different ex-
periences within the same setting (Brown and Ross, 1981;
Driver and Brown, 1981).

Recreationists with different socio-demographic charac-
teristics may have dissimilar leisure perceptions (Peterson,
1975), attitudes (Hammer and Leadley, 1975), and behaviors
(Knopp, 1972; Burch, 1966; Sessoms, 1963). Respondents
from each segment were assumed to have similar socio-
demographic characteristics and that any differences in the
reasons they reported for visiting the river were due, there-
fore, to the river setting. As a partial test of our assumption,
the occupation, education, residence (zip code), and age of
floaters on the four segments of the Arkansas and Colorado
Rivers were compared. There were no significant differences
among the four segments at the 0.05 level.

Experience Opportunity Measure

Unlike obtaining volume of a natural resource such as
timber, it is impossible to directly measure opportunities for
recreational experience. Instead, opportunities that might
exist must be inferred from other information. Repeat visi-
tors were asked their reasons for visiting the river and be-
cause of the visitors’ past experience on the river, it was in-
ferred that these reasons represent the opportunities that
exist on the river. A person’s reasons for visiting a river
were measured with the following: “I took this river trip be-
cause I wanted. . .”. This statement was followed by phrases
that gave possible reasons for taking a river trip. The phrases
are a subset of items from Driver’s (1977) pool of desired
psychological outcomes. The phrases have been used in other
studies of recreational experiences and resource attributes
(Allen, 1979; Haas, 1979), and they span the majority of
the desirable psychological outcomes that research has shown
recreationists value in a wide variety of activities (Driver and
Rosenthal, 1982). A five-point response format ranging from
strongly disagree (1) to strongly agree (5) was used.

To reduce the number of outcomes to a minimal set,
underlying outcome factors were extracted with principal
components analysis and varimax rotation (Nie, et al, 1975).
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TABLE 1. Characteristics of the Study Areas.

Roaded Natural Rural
Arkansas Colorado Arkansas Colorado
Use (visitor days) 29,500 5,000-10,000 18,600 35,000
Development Railroad Railroad; Gravel Road Railroad; Paved Highway Railroad
Length (miles) 6 44 12
Prevalent Type of Use Day Trips Day Trips Day Trips Day Trips

A minimum loading of *0.4 was selected to interpret the
factor matrix. The analysis yielded five factors made up of a
total of 26 items. Two items loaded greater than 0.4 on two
factors. These items were assigned to the factors with the
greater loading. A person’s score for each factor was con-
structed by calculating the mean response values for the items
that make up that factor. The items in each factor were:

Self-Fulfillment (alpha = 0.84)
To test and use my equipment.
To be my own boss.
To develop my skills and abilities.
To keep physically fit.
To test my abilities.
To take chances in dangerous situations.
To show others I can do it.
To share what I have learned with others.

Nature/Learning (alpha = 0.75)
To be close to nature.
To learn more about nature.
To be with people having similar values.
To learn more about things here.

Change (alpha = 0.79)
To get away from the usual demands of life.
To have a change from the daily routine.
To give my mind a rest.
To release tensions and anxieties.
To experience new and different things.
To be away from the noise back home.

Solitude/Introspection (alpha = 0.75)
To think about my personal values.
To strengthen my feelings of self-worth.
To get away from other people.
To be alone.
To be away from crowds of people.

Affiliation (alpha = 0.64)
To be part of a group.
To talk to new and varied people.
To be with friends.

Analysis

A two-way multivariate analysis of variance (MANOVA)
design was used to compare the experience opportunities
associated with the study river segments. The dependent
variables were the five psychological outcome factors — self-
fulfillment, nature/learning, change, solitude/introspection, and
affiliation. The independent variables were river and ROS
class. River was included as a control variable to ensure that
any differences in outcomes across river segments were not
due to a difference in rivers.

RESULTS

The MANOVA design allowed testing for differences in
the mean reported psychological outcome scores due to
river alone, ROS class, or an interaction between the two.
None of the tests were significant at the 0.05 level (Tables 2
and 3). The null hypothesis could not be rejected and we
concluded, therefore, that rafting recreation experiences, on
the average, do not differ between rivers classified as rural
and rivers classified as roaded natural.

DISCUSSION

Two adjacent ROS classes were compared and no dif-
ferences between recreation experience opportunities was
found. Why? There are several possible reasons.

First, it may be that our basic assumption is not true
and that setting is not linked with experience opportunities.
It is difficult to give up this assumption, though, because of
its intuitive appeal and previous empirical work (Haas, 1979;
Manfredo, 1979; Baliman, 1980; Graefe, et al., 1981). More
appealing is the view that experiences are not predominantly
determined by setting but that many other facets contribute.
This view was adopted by Knopf, et al. (1983), after examin-
ing the motive profiles of floaters on 11 rivers nationwide
and finding little difference among the profiles. The con-
clusions drawn from the study of 11 rivers could only be
considered tentative because of sample characteristics: first-
time floaters were included and they would not be expected
to have well-formed views on the type of experience expected;
floaters who used a variety of watercraft were included, and
their motives would be expected to vary with the kind of
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TABLE 2. Outcome Factors, Factor Means, and Standard Deviations for Each
Study River Segment of the Colorado and Arkansas Rivers.

Outcome Factor

Self-Fulfillment Nature/Leam Change Solitude Affiliation
River Segment Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
COLORADO
Pumphouse to 3.16 ‘ 3.71 3.87 2.97 3.76
State Bridge (R) 0.754 0.506 0.580 0.499 0.582
COLORADO
Catamount to 3.33 3.74 3.94 3.04 3.79
Twin Bridges (RN) 0.723 0.639 0.664 0.797 0.676
ARKANSAS
Brown’s Canyon (RN) 3.35 343 3.73 2.95 3.61
0.647 0.649 0.576 0.712 0.658
ARKANSAS
Salida to 3.45 3.73 3.98 2.89 3.81
Parkdale (R) 0.635 0.646 0.584 0.655 0.661
Bartlett’s Box-F: 0.630 1.06 0.448 3.00 0.350
P=0.596 =0.367 P=0.719 P=0.030* P=0.789

Bartlett Test of Specificity = 191.013 (10 D.F.)
P=0.000

R = Rural
RN = Roaded Natural

* - Indicates statistical significance.

TABLE 3. MANOVA Summary Table for Test of Significance Among Qutcome Factor
Means Across Colorado and Arkansas River Segments.

Signficance of F at

U Statistic Approximate F Hypothesis D.F. Error D.F. 0.05 or Below
A 0.964 1.34 180 NS
B 0.952 1.83 5 180 NS
AB 0.977 0.83 180 NS
A = ROS Class (roaded natural vs. rural)
B = River {(Colorado vs. Arkansas)
AB = Interaction between ROS class and river.
Dependent Variables
— Self-Fulfillment
— Nature/Learn
— Change
— Solitude
— Affiliation

floating activity and thus contaminate the motive-setting
relationship; floaters were from diverse locales nationwide,
and these people did not all have the same opportunities
available to them and their choice of rivers may have been
influenced by limited opportunities. Also, the socio-demo-
graphic characteristics of the latter group would likely differ
and further obscure the motive-setting relationship.
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Out study controlled for these sources of variability and
still no difference between adjacent ROS classes was found.
Like Knopf, et al. (1983), we question the strength of the
relationship between environmental setting as reflected in ROS
classes and recreation experience opportunities. The implica-
tions of this indefinite relationship for inventorying, allo-
cating, and managing recreational lands is discussed in the
last section of the paper.
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A second reason for not finding a difference might be
that the areas were not correctly classified. Care was taken,
however, in designing this study to select study areas that
had previously been classified according to ROS guidelines
by BLM recreation planners. Also, the classification of each
area was based on more than a single individual’s judgment.
Input from the BLM state office recreation planning staff
and interaction with other district recreation planners added
consistency. The classification of the study segments points
to an important question in the ROS system; how should an
area be classified if the present settings are inconsistent? If
all settings fall within the range appropriate for a given class,
there is no problem. However, if the environmental setting
falls in one class and the social setting in another class, then
the classifier must decide which is the appropriate class.
Clark and Stankey (1979) and USDA (1980) offer extended
discussions of the inconsistency issue with the general guide-
line that the class which best reflects current management di-
rection be chosen in the case of an inconsistency. Among
our study segments emphasis was put on physical develop-
ment in classifying the Arkansas segments and on visitor use
in classifying the Colorado segments. This difference in em-
phasis is not a case of misclassification; rather, it is an ex-
ample of the accommodation made to management direction
within the classification scheme of the ROS system.

A third reason might be that the experience opportunities
were poorly measured. For a number of reasons, we are con-
fident that our measures reflect, at a general level, the oppor-
tunities floaters desire on these segments. First, the items
were chosen from Driver’s well-developed pool of items de-
signed to quantify psychological outcomes desired from re-
creational participation; and, although all of the items that
define the 39 scales developed by Driver were not used, the
items do represent the breadth of psychological outcomes de-
sired from recreational participation. Second, the factors are
stable, and presumably meaningful, for river recreation. The
factors were based on six earlier factor analyses using sample
sizes of 900 cases, each selected from a total of 12,000 cases
from 43 different rivers nationwide (see Wollmuth, 1982, for
details of factor analyses). And, because of the relatively
large number of cases (50) that went into calculating the
mean for each factor score, the means are considered a re-
liable measure for each segment with a standard error of
about 0.1. That is, although the population mean for a factor
score is not known with certainty, means of samples of 50
cases each would not deviate from it in either direction more
than 0.1 unit about two-thirds of the time.

A fourth reason might be that the study river segments are
in different classes, but because they each are near the class
boundary they are insignificantly different. For example, the
rivers chosen for this study might be represented by the
“X’s” in Figure 2 and differences may not be detectable, as
they might be for the “Y’s.” When the study was begun
rivers that were classified more widely apart were considered,
but it was felt that studying rivers in adjacent classes would
provide the most powerful test of the hypothesis. River seg-
ments may be too much alike to detect differences, given
our current methodology. This possibility is discussed more
fully in the implications section.

A fifth reason may be that a river recreation opportunity
spectrum is very limited or does not exist. At least two
studies (Graefe, et al, 1981; Knopf, ef al, 1983) have raised
the possibility that floating rivers is a generic form of
recreation that leads to similar psychological outcomes across
settings. If activity, vis-a-vis setting, is the predominant deter-
minant of experience opportunities, then our sample, which
was limited to rafters, would be expected to show little varia-
tion in experience opportunity. With our data there is no
way of establishing the relative importance of activity, setting,
or for that matter, social group, personality, or prior exper-
ience in influencing recreation experiences. Further research
must identify the relative importance of these various fac-
tors.

The sixth reason is that by classifying a multidimensional,
complex phenomenon into unidimensional, ordinal classes,
information is lost. In the case of ROS some of this lost
information may be important determinants of experience
opportunities, and thus the spectrum will not reflect the
diversity of opportunities experienced by recreationists. As
a result, the relationship measured between ROS classes and
experience opportunities would not be expected to be
strong.

ROS is a simplified description of the real world. The
question is whether this simplification overly limits the useful-
ness of ROS. Although this question cannot be answered
directly, our findings, although preliminary and limited, give
some insight into the application of the ROS on rivers.

IMPLICATIONS

No relationship was found between environmental settings
as reflected in two adjacent ROS classes on rivers and the
recreation experience opportunities measured for experienced

P Y X X Y
1

-

Urban Rural

Roaded Natural Semi-Primitive Semi-Primitive

i ] I
Primitive

Motorized Non-Motorized

Figure 2. Schematic Representation of Two Possible Pairs of Rivers Classified Under the ROS System.
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rafters. Does this mean ROS is not useful? We think not.
The ROS concepts can be applied at a variety of planning
levels. Brown, et al (1978), point to several: (1) national
planning, (2) area or regional planning, (3) subarea planning,
(4) unit planning, and (5) site planning within management
units. V

Currently, the ROS system serves best for broader plan-
ning to inventory, allocate, and guide management of out-
door recreation opportunities. The system reminds policy
makers and planners that a spectrum of opportunities is de-
sirable; it reminds managers of the consequences of manage-
ment actions and helps them focus on objectives (Clark and
Stankey, 1979). The ROS system serves as a general guide
and therefore it must also deal with experience opportunities
in a general way.

For specific planning and management, additional informa-
tion is needed to differentiate among the areas and to pro-
duce opportunities for specific psychological outcomes
(Brown, et al, 1978). The specificity inherent in inventory-
ing and managing a particular river segment and recognizing
variations in experience opportunities that differ less
than the ones in this study seems beyond the current applic-
ability of the ROS system.

Much similarity exists among river recreation opportuni-
ties. A river recreation experience takes place in a limited,
narrow corridor, and most corridors are dominated by the
natural environment. Also, the recreationist often floats
the river confined to a raft that forces a closeness with
others. When floaters shoot rapids, whitewater dominates
and there is considerable variation in whitewater between
rivers. So, to better differentiate among opportunities on
rivers, the predominantly land-related ROS criteria might be
supplemented with the frequency and degree of whitewater.

In conclusion, if managers and researchers want to identify
and measure different experience opportunities within an acti-
vity like river rafting, and if they want to establish a link
between settings and experiences, then the situation must be
described more specifically, and the means for measuring ex-
periences must be capable of differentiating experiences just
as specifically.

The issue is parallel to the issue of specificity in attitude-
behavior research (Fishbein and Jaccard, 1973). In order
to establish relationships between entities, the variables must
be measured at the same level of specificity. There is evi-
dence that the items most commonly used to measure ex-
perience opportunities function at a general level and can
differentiate among river recreation, passive recreation like
watching movies and visiting museums, and active recreation
like bowling and tennis (Knopf, ef al, 1983). Our study and
the Knopf, et al (1983), study suggests that the items we
used do not differentiate well among the variety of experiences
within river recreation.

However, from our personal experience and the reports
of others we know that river recreation experiences do vary.
To be relevant at the more detailed levels of planning, the
activity must be specified beyond “floating the river.” To
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really understand the experience the activity, in behavior and
style, needs to be defined more specifically. Measures should
reflect the differences in riding in a raft vis-g-vis rowing a
raft; traveling on a bright sunny day compared to traveling in
a day-long drizzle; floating with a close-knit group of old
friends compared to a spontaneous, loosely organized group
of college acquaintances; traveling having seen wildlife com-
pared to traveling without seeing wildlife. The list of specifi-
cations can go on. The point is that to go beyond the
general, broad level of ROS and find relationships between
experience and the setting that are relevant at the detailed
levels of planning (at the river level, for instance), measures
of experience will have to be reliable enough to detect dif-
ferences of the type just listed. This is a real challenge to
the research community.

SUMMARY

Differences in experience opportunities between rivers
classified in adjacent classes on the Recreation Opportunity
Spectrum could not be shown. However, enough reasons
for not finding a difference exist to justify a better test of
the notion that areas representing different ROS classes
should facilitate different experience opportunities. Given
current methodologies, there needs to be a test between
widely separated ROS classes. The test should control for
activity, past experience, access to the rivers, and socio-
demographic background, as ours did. Regardless of our
findings, ROS is valuable for broader planning. For planners
wishing a comparable system useful for more detailed plan-
ning (for which ROS was not designed), specifications and
measurements need to be refined.
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