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Planning forest recreation in natural protected

areas of southern Durango, Mexico

Planeacion de la recreacion forestal en areas naturales
protegidas del sur de Durango, México

Gustavo Pérez Verdin!, Martha E. Lee? y Deborah J. Chavez3

ABSTRACT

This research investigated the usefulness of the Recreation Opportunity Spectrum (ROS) for
managing forest recreation in two natural protected areas of southern Durango, Mexico. We used on-
site interviews to document the recreation activities visitors participated in, the characteristics of their
preferred recreation sites, and socio-demographic information. A cluster analysis identified visitor
groups based on the characteristics of preferred recreation sites and the resulting clusters were
compared to the recreation activities and socio-demographic data to create a typology of visitors. We
used the ROS framework to identify three classes in each natural protected area including (1) zones
with easy access and basic facilities (ROS rural class), (2) natural-appearing zones with few facilities
(ROS roaded class), and (3) reserve zones (ROS semiprimitive non-motorized or primitive class).
Overall, the ROS framework appears to fit appropriately in these two case studies and could be used
for recreation planning purposes in other forest areas of the country.

KEYWORDS:
Forest recreation, Recreation Opportunity Spectrum, Michilia Biosphere Reserve, El Tecuan Recrea-
tional Park, planning frameworks, recreation resources inventory.

RESUMEN

Se investigo la utilidad del Espectro de Oportunidades de Recreaciéon (EOR) para la planeacion
de la recreacion forestal en dos areas naturales protegidas del sur de Durango. Se usaron entrevistas
de campo para documentar las actividades recreativas realizadas por los visitantes, las caracteristicas
de los sitios recreativos que ellos seleccionaron e informacion socio-demografica. La técnica de
analisis grupales clasifico los visitantes de acuerdo a las caracteristicas de los sitios seleccionados y
los grupos resultantes se compararon con las actividades recreativas realizadas y la informacion
socio-demografica obtenida. Con apoyo del EOR, se identificaron tres clases de recreacion en cada
area natural protegida, las cuales fueron: (1) Zonas con facil acceso y servicios basicos (consistente
con la clase rural del EOR); (2) Zonas de apariencia natural con pocos servicios (clase de caminos del
EOR) y (3) Zonas de reserva (clases semiprimitiva no motorizada o primitiva). De manera general, el
sistema EOR se adecu0 bien a las condiciones de los dos casos de estudio y podria usarse para acti-
vidades de planeacién de la recreacion forestal en otros lugares del pais.
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Recreacion forestal, Espectro de Oportunidades de Recreacion, Reserva de la Biosfera La Michilia,
Parque Recreativo el Tecuan, esquemas de planeacion, inventario de recursos recreativos.
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INTRODUCTION

The Recreation Opportunity Spec-
trum (RoS) is a framework commonly used
in the United States (us) for planning and
managing recreation use in natural
settings (usbA, 1982). The us Forest
Service and Bureau of Land Management
use the ROS concept to manage recrea-
tion opportunities primarily in wildland
settings where the physical environments
provide a continuum or spectrum of recre-
ation opportunities. This spectrum is
generally achieved by combining and
mapping different levels of physical and
social characteristics of the environment
including activities, settings, and expe-
riences (Driver et al., 1987). The social
psychological foundation of the ROs is the
expectancy-valence theory (Moore,
1999). Expectancy or cognitive theories
have their roots in the principle of hedo-
nism which suggests that individuals tend
to seek pleasure and avoid pain (Steers
and Porter, 1987). Expectancy, in this
context, means the belief of probable
outcomes from given actions. Valence,
introduced by Lewin (1938), means the
attractiveness of an outcome to an indivi-
dual (Moore, 1999). Within expectancy-
valence theory, an outcome’s attractive-
ness (valence), combined with the rational
expectation that a particular outcome will
or will not be realized (expectancy), moti-
vates an individual to participate or not to
participate in a given activity (e.g.,
camping), within a given setting (e.g. big
trees around) (Driver et al., 1987; Moore,
1999).

This foundation drives the hypothe-
sized causal linkages among activities,
settings, and experiences in the RoOS
framework. Recreation activities are
defined as behaviors such as hiking and
camping; recreation settings are the
places where activities take place and
include all physical resources (e.g., topo-
graphy, density of forests, water), social

(e.g., number and type of others), and
managerial (e.g., permits, fee systems,
facilities); and recreation experiences
are defined as a package of psycholo-
gical outcomes realized from a recrea-
tion engagement (Manfredo et al., 1983).
Various combinations of these three key
components delineate six recreation
opportunity classes: primitive, semi-
primitive non-motorized, semi-primitive
motorized, roaded natural, rural, and
urban (Douglass, 1993) (Figure 1).
Criteria such as remoteness of the area,
size, and evidence of humans are used
to classify lands suitable for opportuni-
ties in difference classes along the spec-
trum. By applying these criteria and
associate standards to a piece of land, it
is possible to delineate the recreation
opportunities available to recreationists.
For example, an area that is isolated
from the sights and sounds of human
activities provides opportunities for soli-
tude and introspection. A developed
campground offers opportunities for
socializing and learning.

The rRos framework was designed to
be adapted to different physical and
cultural conditions and is being applied
both in the us and abroad. ROSs abroad
applications include New Zealand
(Kliskey 1998; Sutton 2004), Australia
(Parkin et al., 2000), and Japan (Yamaki
et al., 2003). In Mexico, however, only a
few studies have documented the applica-
tion of recreation planning frameworks for
managing outdoor recreation. The topo-
graphy and the unique land tenure system
affect the patchiness of ecosystems, and
managerial settings could require some-
what different criteria and standards than
the original ROS recreation opportunity
classes. Gonzalez-Guillen et al., (1996)
studied 14 natural parks of the central
state of Mexico to identify forest areas
with potential for recreational purposes.
They identified 27 forest areas based on
the physiographic aspects, hydrology,
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Figure 1. The Recreation Opportunity Spectrum classes (USDA Forest Service 1982).
The six classes have been selected and conceptualized because of their
descriptiveness and utility in land and resource management planning and other
management applications.

vegetation types, wildlife, and facilities in
the area. Though they never mentioned
the concept of the ROS, they used the
setting component as the primary source
of classification.

Other planning frameworks exist for
managing recreation in natural protected
areas as well. Farrell and Marion (2002)
discussed the possibility of using a modi-
fication of the visitor impact management
approach as an alternative to other plan-
ning frameworks in Costa Rica, Chile, and
Mexico. Although they do not present
results of the application of this frame-
work, they suggest that it can be useful
not only for evaluating visitor impact on

natural resources, but also for managing
economic and socio-cultural impacts
related to visitation and addressing other
specific protected area management
issues.

One of the big differences of ROS
over other planning frameworks is the
easy incorporation of visitor’s behaviors
into maps or Geographical Information
Systems. In this study, we used prefe-
rence settings to map the recreation
opportunities by virtue of the fact that
settings are the ROos component most
readily influenced by resource managers
(Driver et al., 1987).
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OBJECTIVE

The general goal of this study is to
provide insights into managing recreation
and to describe the potential use of the
ROs framework in Durango forest areas.
Resource managers can use the ROS
framework as a tool to inventory, classify,
and manage recreation opportunities
based upon recreation setting prefe-
rences. Thus, the study’s objectives are
to: (1) identify visitors’ preferences for
recreation setting characteristics; (2)
describe visitor types in terms of recrea-
tion activities, reasons for visiting, and
other demographic information, and (3)
Identify potential recreation opportunity
classes based on visitors characteristics

and preferences.

STUDY AREAS

The natural protected areas chosen
for this study are the 30,000-hectare
Michilia Biosphere Reserve (MBR) that
was established in 1979 as part of the
Man and Biosphere International
program, and a 778-hectare, state-owned
El Tecuan recreational park (TEC). Even
though TEC has not been officially
declared as a natural protected area, its
management objectives match with those
of the National Parks category i.e., natural
resources conservation, outdoor recrea-
tion, and aesthetics. The study areas are
located in the southeast and southcentral
areas of the state of Durango, Mexico,
respectively (Figure 2).

20 0 20 40 Kiometers
e ™ s =

Paved roads

Neraded roads
TEC
[ IMBR

Figure 2. Location of the Michilia Biosphere Reserve (MBR) and EI Tecuan recreation
park (TEC)
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The MBR has a few facilities to
provide outdoor recreation opportunities.
These include grills along the main road
and around attraction sites as well as
interpretative and directional signs to
reach ecotouristic points such as the wolf
and white-tail deer breeding centers or
the research station located near the
center of the area (Figure 3). Because no
physical boundaries were observed on
the field, we used the geographical infor-
mation provided in the presidential decree
to delimit the area.

In contrast, TEC has more facilities
for outdoor recreation, such as picnic
areas, basketball courts, restrooms,
cabins, and a few dispersed recreation
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facilities, and it is easily located both on
the field and maps. Even though users
are required to pay an entrance fee
(approximately $10 U.S. dlIs. per person),
the management of the park is unable to
maintain clean and safe facilities due to a
lack of resources. During the peak
months, TEC experiences moderate vege-
tation and soil impacts, especially in the
picnic and camping areas. Msitors
frequently scrape trees and cut branches
to build campfires (Figure 4), or hike in
recently reforested areas causing impacts
to newly planted trees. We estimated that
El Tecuan Recreational Park (TEC)
receives more than 3,000 visitors while
MBR receives approximately 1,000 visitors
per year.

Figure 3. Interpretative signs and
an example of MBR rustic facilities.

Figure 4. Campsite in the TEC
area. This site is one of the most
preferred for dispersed camping.
Note the scraped trees next to the
campsite.
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Local ranchers use both MBR and TEC
for grazing activities and divide the areas
into small fenced plots. The fences serve
as physical barriers that limit the move-
ment of motorized vehicles into deeper
parts of the areas. In turn, this lack of
movement produces a relatively high
demand/use of some recreation sites and
increases the risk of ecological impacts.
The recreation and grazing-related
impacts suggest a need for managing and
planning outdoor recreation opportunities
in these areas. More details on the
characteristics of the study areas and
survey methods can be found in Perez-
Verdin (2003).

Data Collection and Analysis

Data for this study consisted on visi-
tor’s interviews, maps, aerial photos, field
trips, and draft management plans. Due to
a low number of visitors in both areas we
did not follow statistic methods to draw a
sample. We interviewed every single visitor
or group of visitors in the MBR (n=73) and
asked all TEC visitors or group of visitors to
voluntarily fill out a questionnaire and leave
the completed questionnaire with park staff
as they left the area (there is only one
entrance/exit to the area, n=100). The
information was gathered in the summer of
2002. We had no refusals among MBR visi
tors, but 23 TEC visitors refused to answer
the questionnaires. Information gathered
with the questionnaires consisted of docu-
menting (1) the recreation activities that
visitors participated in, (2) characteristics of
preferred recreation settings, and (3)
reasons for visiting the area and socio-
demographic variables. Setting attribute
preferences were measured using a
seven-point scale ranging from strongly
disagree to strongly agree. Maps, aerial
photos, and other park-related information
were provided by the MBR and TEC staffs as
well as by the Department of Natural
Resources of the Government of Durango.

A cluster analysis differentiated
among preferred attributes of the recrea-
tion settings. The setting attributes
included easy access to the area, many
interpretative signs for guiding visitors
within the area, many interpretative signs
for using the forest, distance from main
roads, few social encounters, high degree
of naturalness, many big trees in and
around the site, no forest harvesting acti-
vities, no grazing and agricultural activi-
ties, and basic facilities, e.g., grills, tables,
and restrooms. The purpose of cluster
analysis was to determine if visitors prefe-
rred distinct classes or zones of recrea-
tion settings in each area. We identified
the clusters using the average within-
groups linkage method, measured by the
Euclidian distance (Romesburg, 1990).

The recreation setting preference
clusters were further compared and
described based on the recreation activi-
ties visitors participated in, socio-demo-
graphic characteristics, and reasons for
visiting the area. For the latter, we identi-
fied nine motivation domains (Manning
1999) including: (1) participating in recre-
ation activities; (2) learning; (3)
family/friends together; (4) escape pres-
sure; (5) enjoy nature; (6) physical rest;
(7) risk reduction; (8) nostalgia; (9) other.
We also used the characteristics of the
selected recreation settings to identify
potential recreational zones in the two
areas. We constructed a Ros-like map to
represent the diversity among setting
opportunities for each area based on visi-
tors’ setting preferences.

Cross-tabulation procedures were
used to examine the levels of association
between clusters and descriptor variables
such as recreation activities, motivation
domains of reasons, and socio-demogra-
phic data. The chi-square statistics tested
the significance of the levels of associa-
tion among the setting clusters and
descriptor variables.
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RESULTS

We found significant differences
between the two visitor samples in terms
of education, household income, employ-
ment and distance of travel to the two
areas. MBR visitors had lower levels of
education, income, and employment than
TEC visitors. In both areas, visitors tended
to participate in large groups: MBR groups
averaged 8.2 members while TEC groups
averaged 10.7 members. Group sizes
ranged from two persons to a maximum of
40 people in the TEC and 20 people in the
MBR area. Due to this group participation
of visitors our sample was made up of 73
individuals in TEC and 100 individuals in
the MBR.
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El Tecuan (TEC) Visitors

Cluster analysis of preferred setting
attributes identified two types of TEC visi-
tors. Thirty-six individuals (36% of the
sample) were classified in cluster 1 and
63 individuals (63 % of the sample) were
classified in cluster 2. We found signifi-
cant differences between the clusters in
their preferences for a high degree of
naturalness, many big trees in and around
the site, no harvesting activities, and no
grazing/agriculture activities. Respon-
dents in cluster 2 were more intolerant of
setting modifications including harvesting
and grazing/agricultural activities. They
preferred undisturbed sites with many big
trees in and around the sites (Table 1).

Table 1
Comparison of the recreation setting preference types of TEC and MBR visitors

Overall Setting type means °
Characteristic of the site mean ° Cluster 1 Cluster 2 Sig.
TEC visitors (n=36) (n=63)
Easy access to the site 1,94 1,69 2,08 14
Many interpretative signs for guiding within the 1,83 1,64 1,94 ,26
area
Many interpretative signs for using the forests 2,19 2,03 2,29 ,25
Short distance from main roads 1,73 1,50 1,86 ,16
Few social encounters ,62 ,69 ,57 ,68
High degree of naturalness 2,39 2,02 2,60 <,01
Many big trees in and around the site 2,49 1,92 2,83 <,01
No harvesting activities 1,75 1,22 2,05 <,03
No grazing/agriculture activities 1,68 ,81 2,17 <,01
Basic facilities 2,11 1,83 2,27 13
MBR visitors (n=31) (n=41)
Easy access to the site 2,19 1,90 2,41 <,01
Many interpretative signs for guiding within the 1,58 1,94 1,32 <05
area
Many interpretative signs for using the forests 2,03 1,87 2,15 ,11
Short distance from main roads 1,64 1,58 1,68 ,69
Few social encounters ,19 ,58 -,10 <,05
High degree of naturalness 2,15 2,23 2,10 ,35
Many big trees in and around the site 2,38 2,10 2,59 <,01
No harvesting activities 1,71 1,45 1,90 ,09
No grazing/ agriculture activities ,93 ,90 ,95 ,90
Basic facilities 2,60 2,55 2,63 ,53

@ Means based on a 7-point scale with endpoints labeled -3, very unimportant; and +3, very important.



60 Planning forest recreation in natural protected areas of southern Durango, Mexico

Results showed that both clusters
are socio-demographically similar and
had no significant differences in the
reasons that motivated their visit to TEC.
Cluster 2 visitors were more likely to parti-
cipate in nature-oriented activities and
preferred recreation settings with non-
noticeable setting alterations (Table 2).

MBR Visitors

Cluster analysis of setting prefe-
rences also identified two types of visitors.
Thirty-one individuals (43% of the sample)
were classified in cluster-1 and 41 indivi-
duals (56 % of the sample) were classified
in cluster 2. We found significant diffe-

rences between the two groups in their
preferences for easy access to the site,
many interpretative signs for guiding
within the area, few social encounters,
and many big trees in and around the site
(Table 1). Both MBR clusters are socio-
demographically similar and had no signi-
ficant differences in the reasons that moti-
vated their visit to MBR. They basically
come to the reserve to enjoy nature, hike,
picnic, and watch wildlife. We did not find
any significant association between the
clusters in terms of participation in any of
the recreation activities, motivations, or
setting clusters (Table 3). Cluster-2 visi-
tors were more likely to camp, although
the differences were not statistically signi-
ficant.

Table 2. Recreation activities, motivations, and socio-demographic variables of TEC
visitors clustered in recreation setting types

Recreation settings

Item Overall
Cluster 1 Cluster 2 Sig.
(n=36) (n=63)

Activitie s
Camping (% ) 20,5 12,9 24,6 152
Hiking (%) 96,8 94 1 98,4 292
Picnicking (% ) 94,3 100,0 90,9 ,092
Biking (% ) 17,8 16,0 18,8 522
Enjoy nature (%) 92,4 90,9 93,2 492
Research act, (%) 25,7 25,0 26,1 582
Wildlife watching (% ) 78,8 66,7 84,9 ,06°
Collect products (%) 30,8 29,6 31,4 5472
Collect plants (%) 28,8 35,7 25,0 222
Motives
Enjoy nature (%) 26,8 31,4 24,2 322
Physical rest (% ) 15,5 5,7 21,0 322
Participating in recreation activities (% ) 14,4 14,3 14,5 322
Sociodemographics
Percent employed 83,7 83,3 83,9 58°
Percent mal e 74,2 72,2 75,4 452
Percent with income <$ USD 9,820 per year ° 53,9 55,2 53,2 532
Percent with college degree 61,7 62,9 61,1 43°
Average age (years) 39,3 37,9 40,1 37°
Average distance traveled (km) 137,0 72,4 174,0 07°

a 42 _values; P t-test values; ¢ exchange rate pesos to dollars,11:1
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Table 3. Recreation activities, motivations, and socio-demographic variables of MBR
visitors clustered in recreation setting types

Recreation settings

Item Overall Cluster 1 Cluster 2 Sig.
(n=31) (n=41)

Activitie s
Camping (%) 7,10 13,3 2,50 ,10°
Hiking (%) 98,6 96,8 100,0 ,43°
Picnicking (%) 95,7 93,1 97,6 ,37°
Biking (% ) 2,9 3,3 2,5 ,68°
Enjoy nature (%) 100,0 100,0 100,0 -
Research act, (%) 22,5 29,0 17,5 19°
Wildlife watching (%) 97,1 93,3 100,0 ,18°
Collect products (%) 33,8 43,3 26,8 A1°
Collect plants (%) 26,8 35,5 20,0 112
Motives
Participating in recreation activities (%) 45,8 45,2 46,3 ,50°
Family/friends together (% ) 22,2 29,0 17,1 ,50°
Learning (% ) 13,9 6,5 19,5 ,50°
Sociodemographics
Percent employed 50,0 51,6 48,8 ,50°
Percent male 77,1 76,7 77,5 ,58°
Percent with income <$USD 9,820 per year ° 93,0 90,0 95,1 478
Percentage with college degree 20,8 19,3 22,0 63°
Average age (years) 40,6 42,0 39,5 9P
Average distance traveled (km) 62,1 73,9 53,3 19°

a2 _values; P 1-test values; ¢ exchange rate pesos to dollars,11:1

Zoning Outdoor Recreational
Opportunities

We used the information from the
cluster analysis to map potential recrea-
tion opportunity classes in TEC and MBR.
Because our results indicated no signifi-
cant differences in the recreation activi-
ties, reasons for visiting, and socio-demo-
graphic characteristics of cluster groups,
the recreation opportunity maps were
based primarily on the significant diffe-
rences found in the recreation setting
preferences of visitors to the two areas
(Table 1). Based on the draft document
“Resource Management Plan for EI
Tecuan Area” developed by the govern-
ment of the state of Durango, which

describes the location of roads, hiking
trails, forest vegetation types (DGo-
SEMARNAT 2002), along with topographic
maps and orthophotos, we identified the
recreation opportunity zones in TEC. We
considered other topographic/physical
information to identify places with high
degree of naturalness, no harvesting acti-
vities, and no evidence of agriculture/
cattle activities.

Figure 5 presents a zoning of the TEC
area that attempts to meet current and
future needs for recreation opportunities
and minimize recreation impacts. We
identified zone A for cluster 1 visitors,
zone B for cluster 2 visitors, and the rest
of the area would be held in reserve. This
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distribution should reduce the impact on
zone A by accommodating visitors in a
larger area. In this scenario, the area for
the cluster 1 visitors is 247 ha (32% of the
TEC area) and the area for the cluster 2
visitors is 264 ha (34% of the area). In
addition, zone C is proposed to be kept in
reserve, which in turn may serve to
receive future visitors that may feel
displaced by a potential increase in
demand for undisturbed areas. This zone
represents 34 percent (267 ha) of the total
area and includes the most remote sites
with no access by motorized vehicles.

Camping sites
Picnic areas

« Cabins
w  Sport areas
., 7 Hiking trails
Graded roads
/\/ Paved road
& Ponds

Zone A (ROS rural class)

# Zone B (ROS roaded natural class)

[] Zone C (ROS SPNM class)
0.5

The map in figure 5 should also meet
the common preferences of both groups,
who indicated relatively similar prefe-
rences for recreation site characteristics.
For example, while the cluster 1 visitors
did not rate a high degree of naturalness
as important as for the cluster 2 visitors,
the former is nonetheless concerned with
naturalness, big trees in and around, and
no grazing or harvesting activities when
seeking the recreation sites. Both groups
also demand natural-appearing settings
and basic facilities.

0 0.5 1 Kilometers

Figure 5. Classification of the recreation opportunities in the TEC. Zone A is intended to
provide recreation opportunities for cluster 1 visitors, zone B for cluster 2 visitors, and
zone C would be held in reserve.
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We classified the recreation zones
for the MBR following the same procedure
as for the TEC area. We used large-scale
topographic maps to locate roads, major
attractions, and the rudimentary facilities
to provide outdoor recreational opportuni-
ties. We also used data from the natural
resources management plan developed
by the mBR staff (RBLM 2001) including
elevation lines, vegetation types, and
hydrologic aspects to help delineate the
recreation opportunity zones. Based on
the differences of the preferred characte-
ristics between the two recreation settings
groups, we identified opportunity zones
for both types of visitors. For example,
one of the characteristics of the cluster 2
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visitors was more tolerant of social
encounters than cluster-1 visitors. Cluster
2 visitors were also more likely to partici-
pate in picnicking and hiking activities.

Figure 6 presents the recreation
opportunity zones for the MBR. Because of
the easy access, zone A is more likely to
receive more visitors than the rest of the
MBR. Cluster 2 visitors will more likely visit
zone A because it has easier access,
there is little concern about social encoun-
ters, and it has more basic facilities (grills,
tables). The 8007-ha zone A represents
23 percent of the total area, it is located in
the center of MBR and close to the main
roads.

Cerro Blanco

e  Towns

Foads

/\/ Graded roads
Attractions

Piedra Herrada
El aleman river
Picnic areas

XGE»

Wolf reproduction
Dieer reproduction

@
I Zone &
Zone B

[ JZoneC

3 0 3
e —

6 Eilometers

Figure 6. Types of recreation opportunities in the MBR. Zone A is oriented to provide
recreation opportunities for cluster 2 visitors; zone B for cluster 1 visitors, and zone C
will be kept in reserve.
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Cluster 1 visitors would likely prefer
zone B, which comprises 19,264 ha (55
percent of the total area). Unlike the
cluster-2 visitors, it was more important
for cluster 1 visitors to have few social
encounters and preferred a high degree
of accessibility to the recreation site.
Cluster 1 visitors needed many interpreta-
tive signs to guide them within the area
and they were more likely to participate in
camping, collecting products and plants,
and developing research/educational acti-
vities than cluster 2 visitors.

Since the number of visitors to each
zone is relatively small, MBR appears to
offer sufficient area to meet current and
future needs for recreation opportunities.
We included zone C, a remote area that
comprises 23 percent of the total MBR
(7,803 ha), to protect the reserve core from
potential recreation impacts. The reserve
core is located in the northwest part of the
MBR, around the Cerro Blanco Peak, and
could also fulfill potential demand for more
primitive areas in the future.

To summarize, the resulting maps
identified three zones to classify lands for
recreational opportunities in TEC and MBR:
(A) zones with easy access and basic
facilities, (B) natural-appearing zones
having less access and fewer facilities,
and (C) reserve zones. Using the Ros
criteria, these zones could be classified
as (1) rural; (2) roaded natural; and (3)
semi-primitive non-motorized or primitive
areas, respectively. This analogy is based
on key common components that
matched the Ros criteria: degree of natu-
ralness, level of access, facilities, inter-
pretative signs, and social settings. The
degree of naturalness, expressed as
remoteness and evidence of humans in
the rRos, along with level of access and
facilities correspond to the biophysical
setting as described in the RoOs criteria,
and interpretative signs are included
within the managerial setting.

DISCUSSION

In addition to their socioeconomic
profile, a key distinction between mMBR and
TEC visitors when selecting the recreation
sites is the evidence of cattle grazing or
agricultural activities in the area. Mana-
gers allow the use of both natural areas
for grazing activities with more evidence
in the MBR. As noted earlier, during the
research we found a considerable number
of fences that not only restrict the use of
natural resources for recreation use, but
also for game movement and displace-
ment to other areas. Results suggest that
MBR visitors were less concerned than TEC
visitors to cattle grazing or agricultural
activities when selecting a recreation site.
On the variable no grazing/agricultural
activities, MBR visitors had a mean of 0.93
whereas TEC visitors reported a mean of
1.68. The results indicated that TEC visi-
tors, especially cluster-2 visitors, avoided
recreation sites if evidence of cattle
grazing was found in or around the site. In
this sense, resource managers should
consider the removal of cattle and fences,
especially in zones B and C of the TEC
area. Another distinction between TEC and
MBR is related to the number of visitors
each one receives. We estimated an
annual visitation during the peak months
(i.e., March-September) of 2000 persons
to the TEC area and up to 800 people to
the wmBR for recreational purposes.
However, the MBR (including the core and
buffer zone) is 40 times larger than the
TEC area.

The classification presented in this
study follows the original ROS criteria and
standards as identified in the US Forest
Service guidelines. However, the ROS has
been adapted to local conditions using
visitors’ interviews, field trips, and carto-
graphic information. The resulting maps
can help resource managers to estimate
demand (in terms of number of visitors to
a particular area) and supply of outdoor
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recreational opportunities (available area
for those visitors) based on the identifica-
tion of the preferred recreation setting
characteristics. Recognizing that the
management of each recreation area is
different and site specific, the purpose of
this research is to contribute to the study
of supply-demand analysis of recreation
opportunities in recreational areas in
Mexico.

In this context, other planning frame-
works -or combinations of them- can be
used for the same or different purposes.
While ROS provides a system for identif-
ying and providing a range of recreation
opportunities for visitors with different
needs, it does not deal specifically with
the management of recreation impacts.
The application of other planning frame-
works, such as limits of acceptable
change and visitor impact management,
would complement ROS planning (Farrell
and Marion 2002). In addition, since
recreation is a component of ecosystem
management, ROS can be combined with
other multiresource planning frameworks.

Overall, the ROs framework appears
to fit appropriately in these two case
studies. In the United States, and other
countries where the framework is being
applied, the ROS is used primarily for
managing and planning recreational
opportunities in the wildlands. These
areas, like the MBR and TEC, belong to the
government and the agencies responsible
for managing natural resources utilize the
ROS as the primary approach to provide
quality recreational opportunities. In
Mexico, despite the increasing interest in
recreation, few forestlands are destined
for recreational opportunities. One alter-
native is to involve other non-federally
owned properties to increase the lands’
value for recreational purposes, such as
the ejidos and comunidades’ forestlands.
Ejidos’ forestlands can fulfill the lack of
available recreation areas and at the
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same time, reduce the pressure on timber
production. When we asked visitors their
opinions about the possible participation
of ejidos and private owners in providing
recreational opportunities, close to 86
percent of the entire sample responded
positively. Moreover, 80 percent were
willing to pay a fee to those ejidos/comu-
nidades to increase the usability of area
for recreational purposes.

CONCLUSIONS
AND RECOMMENDATIONS

The purpose of this study was to
identify and describe visitors’ preferences
for recreation setting characteristics in
terms of recreation activities, reasons for
visiting, and select socio-demographic
characteristics such as income, educa-
tion, age, and occupation. With this infor-
mation, we classified potential recreation
opportunity zones in the MBR and TEC.
Cluster analysis identified two types of
visitors indicating a marginal demand for
diversity in recreation settings. One of
them was more likely to visit recreation
sites with easy access and interpretative
signs, and the other was more likely to
visit recreation sites with somewhat more
complicated access and low presence of
visitors. We compared the activities, moti-
vations (experiences), and recreation
settings —the key components of the ROS
concept— but we did not find any signifi-
cant association between the two types of
visitors in each area. We attributed the
lack of association among settings, activi-
ties, and motivations to various survey
limitations including questionnaire design
and interpretation, and size and homoge-
neity of the sample. For example, we
believe that the lack of association
between the recreation setting groups and
socio-demographic variables was
because our sample of visitors consisted
of a very socio-demographically homoge-
nous group that participated in similar
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recreation opportunities and had similar
motivations to visit the recreational area.
Likewise, no significant differences were
also found between motivations and
recreation activities. Further research that
addresses these potential associations is
necessary to assess the linkages among
the components of the behavior recrea-
tion model.

This study also showed that the esti-
mation of demand and supply of outdoor
recreational opportunities can be based
on the identification of the preferred recre-
ation setting characteristics. The findings
can serve as examples of standards and
setting characteristics for planning and
management of outdoor recreational
areas.

Resource managers (and ejidos/
comunidades) should also follow adaptive
management procedures in implementing
any new management actions in MBR and
TEC by outlining steps for monitoring the
consequences of management actions.
The treatment of these management
practices as experiments is critical
because it provides an opportunity to test
unproven concepts believed to be correct,
and it provides focus for monitoring the
outcomes of these activities. Resource
managers might coordinate data collec-
tion and data management methods for
the two areas to ensure that data sets can
be integrated for further analysis. By
implementing, monitoring, and evaluating
this classification system to manage
recreational opportunities, resource
managers are able to gain valuable infor-
mation about the acceptability, effective-
ness, and cost of managing recreation
opportunities (Chavez, 2002). The classi-
fication of lands to provide recreation
opportunities involves the analysis of
causal relationships between manage-
ment actions and visitor satisfaction
(Rollins et al., 1998). The recreation
opportunity classification can be adapted

to respond to progressive management
actions. We recommend more research to
study the ejidos’ participation in providing
recreation opportunities and the linkages
among the three components of ROS.
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