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and Monitoring.

Social distancing measures are changing how we think
about and use outdoor spaces. Since the start of the
COVID-19 pandemic and associated restrictions on
many events and activities, use of trails in communities
across the United States has surged, in some areas up
to 200%. As the pandemic continues, park managers
remain focused on urgent public health and safety
concerns. However, immediate and longer term
increased outdoor space use poses both challenges and
opportunities for trail and environmental management,
public health, economic asset development, equity and
access. Itis yet to be seen if these short-term reactive
trends will lead to long-term changes either in
recreational behavior or community recreation policy.
Meanwhile, exploring ongoing impacts may help
communities identify potentially beneficial strategies,
policies, and programs. As of this writing, policies
continue to shift to address the changing nature of the
pandemic from region to region, and from local to
national levels. Our objective is to explore these
potential implications from the perspective of two
stakeholder groups associated with recreation use of
outdoor space: trail managers and trail users.

A growing number of studies and reports document a
surge in trail use during the COVID-19 pandemic,
primarily provided by data collected through monitoring
programs, trail manager, and user surveys (Bradley et
al., 2020; Derks et al., 2020; Oftedal, 2020;
Pennsylvania Environmental Council, 2020; Kapp and
Oberg, 2020). Typically, these data are collected through
existing installed data counters, TrafX or Eco-counters,
from which data from previous years provide an annual
baseline for comparison. For example, a study of ten
Minnesota trails found that nine of the ten monitored

locations set daily traffic records in the year 2020 for
March and April trail use, and that trail use increased
further with every successively introduced pandemic-
related restrictive measure (Oftedal, 2020). In the
northeast, the Pennsylvania Environmental Council
reported individual trail increases of 100-200% for some
trails, and an overall increase in use of 52% in March
across all trails compared to 2019, effectively kicking off
the use season a month early (Pennsylvania
Environmental Council, 2020).

Similarly, the Connecticut Trail Census, when compared
to 2019 data, documented monthly use increases
through July 2020; the greatest change occurring in the
month of March (82%). However, further analysis
comparing 2019 and 2020 data from the Connecticut
Trails Census revealed that these patterns were not
consistent across all types of trails. For example,
analysis of subset of sixteen trails including three in rural
areas! found that rural trails experienced an increase in
use in 2020 over 2019 during every month of the year,
peaking at a 162% increase in March 2020. In contrast,
trail use on semi-rural, suburban, and urban trails in
August 2020 dropped from 2019 numbers. Yet, rural trail
use in 2020 was still greater than 2019 by more than
11% (Bradley et al., 2020).

Why is trail use increasing? This surge may be the result
of both displacement from other routine activities,
displaced use from areas like parks that may have
closed, and increased interest among new users. Since
the start of the pandemic, the National Parks and
Recreation Association has conducted bi-weekly
“snapshot” surveys of amenity managers regarding
recreational amenities that were open, partly open, or
closed due to social distancing measures. During peak
closures in spring 2020 when more than 50% of sports
facilities and playgrounds were closed, over 90% of trails
were either open or partly open -- although percentages
varied from region to region nationally. As a whole, trails
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Figure 1. Pandemic Impacts on Rural Trail Use
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and local or neighborhood parks have been the most
universally open outdoor recreational resources
throughout the course of the pandemic (National
Recreation and Park Association, 2020).

But this does not tell the whole story. Recent data from a
survey of the Leave No Trace network suggests
changes in outdoor recreation use among enthusiasts,
defined as those who are highly reliant on outdoor
recreation as a means of leisure (Rice et al., 2020).
Given stay at home orders, frequency of outdoor
recreation among enthusiasts decreased from 5.07 days
per week to 4.76 days per week (by 0.03 days for rural
residents, 0.37 days for urban cluster' residents and 0.52
days for urban residents), average distance traveled
decreased from 3.5 miles to 1.94 miles, average group
size decreased from 5.61 to 1.85 persons (Rice et al.,
2020). While these data are important for understanding
the immediate impacts of closures on enthusiast users, it
is important to note that data were collected early in the
pandemic (April 2020) when many areas we
discouraging any trips outside the home and so may not
reflect long term trends. We suspect, however, that
“new” users are comprising a larger proportion of all trail
users during the pandemic, and existing users are
participating in trail use more frequently overall. Both
posits are anecdotally supported by preliminary
Connecticut Trails Census data (n = 993), which suggest
that about 16% of respondents did not use the trails prior
to the COVID-19 pandemic, whereas 22% of existing
users use trails more frequently (Brown and Bradley,
2020).

Implications for Public Health

The possibility that more rural people are engaging in
physical activity on trails may be a positive sign for
public health in rural communities affected by COVID-19.
Several studies have found positive relationships
between presence of trails and physical activity as well
as trail use and physical activity (Frost et al., 2010;
Brownson et al., 2004). Additionally, throughout the
COVID-19 pandemic, public health experts have
advocated for increased accessibility and availability of
greenspaces to promote socially distant physical activity
(Slater et al., 2020). The physical and mental health
benefits of activity in greenspaces is well documented,
and suggests that even a limited time engagement in
exercise in greenspaces may be associated with lower
rates of heart disease, depression, and stroke; lower
blood pressure, enhanced immune system function, and
greater self-esteem and mood than in individuals who do
not pursue such activity (Barton and Pretty, 2010; Coon
et al., 2011; Gladwell et al., 2013; Harvard Medical
School, 2009; Kuo, 2011; Li et al., 2011; Li et al., 2008;
Park et al., 2007; Wood et al., 2016).

However, the potential for rural communities and
vulnerable populations to achieve gains in health
outcomes through use of trails and greenspaces
depends in part on their ability to overcome barriers to
physical activity. These barriers may include factors
related to access, socioeconomics, available time for
recreation, and individual motivation (Gavarkovs et al.,
2017; Kurti et al., 2015), all factors that may also be
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Figure 2. Percent Change in Monthly Trail Use by Trail Type: 2019 - 2020 Connecticut Trail Census*
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data/countdata/ Trail uses are based on hourly trail data collected from 16 automated TrafX counters on trail sites for which complete data was available located in East Hampton, New Britain,
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defined as trails located in communities with an estimated 2020 population of <10,000 and @ population density of <500 people per sq/mile. Semi-rural trails met the population density criteria
but populations of larger than 10,000. Suburban trails did not meet either criteria but had populations of less than 50,000 and Urban trails had populations of 50,000 or greater.

100%

B ALLTRAILS ERURAL  URBAN

83%
56%
49%
31%
19% 11 23%
> w
-1a% -18%
-25%
June July August September

UBDNN COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL RESOURCES

affected by job losses, school closures, and other
stressors related to the pandemic.

Many rural areas face additional vulnerabilities that place
populations at greater risk for COVID-19 including a
greater proportion of the population comprised of
relatively older, uninsured, and people with existing
health conditions; fewer physicians, unavailability of
mental health services, and greater proportion of the
population with a disability (Peters, 2020). Eighty percent
(80%) of deaths attributed to COVID-19 have been
among adults aged 60 years or older (Centers for
Disease Control Morbidity and Mortality Weekly Report,
2020). These observations raise serious public health
concerns, considering that 19.3% of the U.S. population
resides in rural areas, and the average age of rural
Americans being 73.3 years old (Wong et. al., 2019).
Risk for obesity is also greater among rural populations,
such that the odds of being obese among rural adults is
1.19 times greater than that among urban adults (Trivedi
et al., 2015). Chronic comorbidities, including obesity,
hypertension, diabetes, cardiovascular disease,
cerebrovascular disease, respiratory disease, kidney
disease, and malignancy are clinical risk factors for a
severe or fatal outcome associated with COVID-19, with
obesity being the most prevalent and respiratory disease
being the most strongly predictive (Zhou et al., 2020).

People living alone have also faced particular risks of
isolation and loneliness during the pandemic; related to
this, older adults in rural areas are among the most likely
to be isolated from creative, technologically-based
adaptations to social activities (Henning-Smith, 2020).

Therefore, characteristics of individuals most at risk of
developing severe cases of COVID-19 are similar to
those who have reported greater frequency of social
isolation - older adults and people with underlying
medical conditions (Lewis et al., 2020).

Even for those who have not experienced the COVID-19
illness, public health effects of the pandemic and
associated impacts of social distancing guidelines will
likely be observed in communities for many years to
come. Long-term isolation could expedite cases of post-
traumatic stress (Brooks et al., 2020) and exacerbate
existing unfavorable health conditions (Ortiz-Ospina,
2019 as cited in Samuelsson et al., 2020).

Implications for Trail Management and
Planning

The introduction of significant numbers of new users on
rural trails presents opportunities and challenges for
management. Even with decreased staffing and
volunteers, rural trail managers have been forced to
adapt quickly with public health signage and guidelines
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and changing maintenance schedules or facility
structures to address littering, crowding, and overuse
(Kapp and Oberg, 2020; Pennsylvania Environmental
Council, 2020). When asked to identify positive and
negative impacts of the COVID-19 pandemic on trails,
97 trail managers in Connecticut identified parking lot
capacity limitations and crowding, littering, increased
number of users, changes in standard maintenance
(bathrooms, trash collection, mowing, etc.), conflict
among trail users, change in use patterns, and change in
user demographics among the top negative impacts
(Brown and Bradley, 2020).

Response by recreation managers to these factors has
included in some cases, trail and area closures, but
more often the increased promotion of lesser used trails,
improved signage, and facility changes such as making
overflow parking available.

If trail use continues to remain greater than pre-
pandemic levels, land use managers may consider
adding trails to existing networks or increasing the
guantity of accessible greenspaces to reduce user
density. From a policy perspective, this may have
implications for funding and resource needs to support
increased use and mitigate impacts of overuse. Other
changes to trails or green spaces may include improved
or increased outdoor programming, spatial design that
supports social distancing, or overall improvements in
greenspace infrastructure. The COVID-19 crisis also
presents the potential for better integration of health into
greenspace planning and design.

Implications for Equity and Access

While current discussions are largely around disease
control (Honey-Roses et al., 2020), the pandemic offers
a new lens for understanding who has access to safe
outdoor spaces like trails and parks, and in particular,
how systemic inequalities affect the accessibility of
greenspace amenities to Black, Indigenous, people of
color, and low-income communities.

This is particularly relevant if a significant number of new
users are from urban areas that otherwise lack
greenspace access, only have proximate access to
greenspaces that may be closed during the pandemic, or
perceive heavily used urban greenspaces to be unsafe
during the pandemic. While the short term data of trail
enthusiasts cited earlier found distance traveled to have
decreased during the lockdown period of the pandemic,
anecdotal analysis of data collected by the Connecticut
Trail Census in 2020 suggests that new users during the
pandemic may be traveling further from home to use
greenspaces that users in previous years; (87%) of new
trail users reported living outside the zip code where the
trail was located while 69% of trail users overall reported
as using trails outside their home zip code.

In some urban areas, many parks and greenspaces with
playgrounds, play structures or other features that posed

transmission and safety hazards were restricted or
closed during the pandemic, raising the possibility that
urban residents might have had less access to these
spaces. Disparity in access to greenspaces between
urban and rural populations is well documented, and in
some cases may be traced to discriminatory policy
measures such as exclusionary zoning and disparities in
funding that disadvantaged people of color. As an
example, a review of these disparities in Denver found
the geographic location of greenspace amenities largely
followed the historic delineations of discriminatory red-
lining whereby residents of some neighborhoods were
systematically denied access to financial resources
(Forrest, 2018; Campbell, 2019; Moore, 2019; Rigolon
and Németh, 2018). More resources on equity and
access in greenspaces may be found in the Guide to
Anti-Racism in the Outdoors (Brown & Rakow, 2020).

Conclusions

COVID-19 presented many social challenges, but the
pandemic also offers opportunities for rural land use
managers and planners to improve access to trails and
greenspaces while maintaining environmental standards,
and thereby improve the health of rural populations. The
increased interest and awareness serves as a call to
better understand needs for expanding existing trail
systems, as well as the need for connectedness of trails
to existing and potential users. This will involve
thoughtful, regional efforts to address land use involving
a wide variety of partners. There is opportunity for trail
managers and planners to continue current trends
through collaborations with public health officials to
support and expand outdoor recreational amenities that
are safe, accessible, and address current inequities that
inhibit use by Black, Indigenous, or people of color.

We believe land use and trail managers must actively
address environmental justice issues to address
inequitable access and create safe recreational
environments for all users and that these efforts must be
bolstered with resources and funding. Ensuring that trail
and greenspace facilities remain accessible is essential.
When access to natural environments such as trails and
parks is limited, individuals are less likely to reap the
physical and mental health benefits (Rung et al., 2011,
Samuelsson et al., 2020; Rice et al., 2020). Land use
and greenspace managers, trail advocates, and
resource providers should take a leadership role in
understanding and providing education about systemic
environmental injustices, amplifying voices of Black,
Indigenous, and people of color; and ensuring diverse
representation on boards and land use decision making
committees (Discher, 2020). We hope this work will spur
investment in greenspace resources to support
increased use as well as the development of more
applied and interdisciplinary research to inform better
regional land use planning and community development.
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