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Figure 5 — Spatial distributions of positive and negative ontcomes reported by overnight users.

resource damage was most commonly reported in
Paintbrush Canyon and Cascade Canyon, both within
the Recommended Wilderness boundary.

Figure 5 illustrates the combined positive and
combined negative outcomes across the study area.
Overall, the majority of positive outcomes were re-
ported near campsites or camping zones, and within
the Recommended Wilderness boundary. However,
Lower Cascade Canyon, the northwest shoreline of
Jenny Lake, and the eastern shoreline of String Lake
generated the highest densities of negative outcomes
for overnight users. These areas are outside the Rec-
ommended Wilderness boundary or adjacent to the
boundary. To extend the previous outcome-focused
management and PPGIS methodologies, Table 2 high-
lights the percentage differences between positive and

negative outcomes experienced within or outside the
Recommended Wilderness boundary. Results indicate
that more positive than negative outcomes were expe-
rienced within the Recommended Wilderness bound-
ary (95% and 82% respectively).

Discussion and conclusion

When critically analysing the PPGIS maps of out-
comes experienced in the SLL area, it becomes clear
that there is a difference between the spatial distribu-
tions of overnight users’ positive and negative out-
comes. This is further highlighted through percentage
differences (Figures 3—5 and Table 2). Figures 3-5
demonstrate that overnight users experience negative
outcomes in places where they are likely to encoun-
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Table 2 — Distribution of outcomes within and outside the Rec-
ommended Wilderness

Within Recom- Outside Recom-
mended Wilder- mended Wilder-
ness ness
Positive outcomes 95% 5%
Negative outcomes 82% 18%

ter other visitors (i.e., in areas close to trailheads out-
side the Recommended Wilderness boundary), while
experiencing positive outcomes further away from
trailheads and within the Recommended Wilderness
boundary. Positive outcomes were densest in the Bear
Paw and Trapper Lakes area, and in the vicinity of
Holly Lake in Paintbrush Canyon. Interestingly, some
negative outcomes were also reported in these areas.
Tables 1 and 2 explicitly highlight these differences,
and the occasionally overlapping positive and negative
outcomes.

These findings emphasize the difficult dual man-
date faced by the National Park Service, to enable
quality recreational experiences while protecting the
resources that provide those experiences. Damage
to natural resources, although reported infrequently
compared to the other outcome variables, occurred in
some of the same locations where visitors reported
positive outcomes. This suggests that some level of
natural resource impact may even enhance overnight
users’ positive experiences (e.g. visitor-created social
trails), but begs us to question at what point those im-
pacts caused by recreationists will be so severe that
it negates the positive outcomes gained in these loca-
tions (Taff et al. 2019). With these results in mind,
managers may be able to increase monitoring efforts
and management strategies that facilitate the positive
outcomes within the SLL area, while potentially miti-
gating some of the negative outcomes.

This study provides managers with baseline data
within and outside the Recommended Wilderness
boundary to inform their monitoring of potentially
changing social and ecological conditions in the SLL
area. Some trends suggest that day-visitors are going
further into the backcountry (Papenfuse et al. 2000).
If this were to occur in the SLL area, it could interfere
with the positive outcomes which overnight visitors
gain within the Recommended Wilderness boundary.
Continuing to evaluate overnight and day visitors’ ex-
periences, both within and outside the Recommended
Wilderness boundary, will be particularly important if
use of the area continues to increase. These results
should enable park management to consider other ar-
eas within GRTE that may offer similar outcomes, and
to begin monitoring them. For example, if visitation
to the SLL area continues to increase, managers can
expect other areas within GRTE that potentially offer
similar outcomes to see increased use, due to visitors’
desires to obtain the same or similar recreational out-
comes (Hall & Shelby 2000). By developing monitor-

ing plans for these areas early, managers can proactive-
ly implement different measures to address potential
impacts on the ecological and social environments.

Because individuals who experience more encoun-
ters with others than expected are more likely to feel
crowded (Manning 2011), managers have an opport-
tunity to shape visitor expectations and ultimately
satisfaction through clear communication strategies.
Using theory-based and science-informed messaging,
managers may help alleviate perceptions of crowd-
ing and increase the perceived quality of the recrea-
tion experience (Taff et al. 2014). Furthermore, clear
communication efforts can help build realistic visitor
expectations, and encourage onsite visitor behaviours
that align with the management objectives for the SLL
area, both within and outside the Recommended Wil-
derness boundary.

Finally, this study offers important methodological
insight into the spatial dimensions of outdoor rec-
reation, particularly within the context of Wilderness
management. Understanding the spatial dimensions of
visitors” experiences has been shown to be important
in managing visitor preferences in recreation (Beeco &
Brown 2013). By collecting spatial data, managers are
better able to fully contextualize the locations of posi-
tive and negative outcomes obtained by recreationists.
This holds great potential to aid managers in assessing
both positive and negative outcomes experienced by
visitors to parks and protected areas, especially crowd-
ing and displacement (Manning 2011). In this study,
PPGIS successfully helped identify the locations of
visitor outcomes in the SLL area of GRTE. The po-
tential of integrating more spatial methods with social
sciences and management strategies continues to grow
as technology that allows for ease of field data col-
lection develops. Future research should consider the
application of PPGIS to other backcountry recreation
outcomes and contexts of recreation management,
considering how further GPS methods may be paired
with social sciences data to spatially represent visitor
expetriences.
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