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Management goals for most National Park Service 
lands stress preserving natural conditions and avoiding 
conspicuous evidence of human use. Environmental 
impacts resulting from different types of recreational use 
compromise these goals to varying degrees. In the Mid­
Atlantic Region, concern over resource impacts associ­
ated with expanding river recreation and camping 
activities led to the initiation, in 1985, of recreation 
impact research in three river oriented parks: Delaware 
Water Gap National Recreation Area, Upper Delaware 
Scenic and Recreational River, and New River Gorge 
National River. 

Most recreational impact research consists of short­
term, one·of-a-kind studies that do not build on one 
another. This is unfortunate because the recreation 
impact system is complex. with interacting and con­
founding variab[es. Most research designs have serious 
limitations and when a long-term perspective is lacking, 
results are frequently misleading. We tried to minimize 
these problems by designing a multi-faceted research 
project that would provide a more comprehensive pic­
ture of what impacts were occurring and how they might 
be monitored and managed. This paper describes the 
range of studies we designed in the hope that this might 
serve as a model for studies with similar objectives. 

Research Objectives 
The primary goals of our research program were (1) to 

characterize the nature of site impacts resulting from 
recreational use and (2) to assess how the number and 
type of recreational users and the characteristics of the 
sites they use influence these impacts. Many techniques 
for managing recreational impacts exist, but the most 
appropriate and effective techniques for managing par­
ticular situations are not always obvious. Management 
programs aimed at minimizing such impacts require 

answers to a number of questions. What types of 
impacts are occurring and what is their current severity 
and distribution? How and to what extent are impacts 
related to environmental factors such as vegetation, soil, 
and landform types? How and to what extent are 
impacts related to different types and amounts of use? 
How and to what extent are impacts changing over time? 

Research Approach and Methodology 
After assessing the advantages, disadvantages and 

implicit assumptions of various research approaches. 
the following set of studies was selected: 

1. Cross-Sectional Descriptive Survey of Recreation 
Sites and Adjacent Control Sites -A series of measure­
ments. including assessments of recreation site area, 
devegetated core area, tree damage, tree reproduction, 
vegetative ground cover, vegetative composition, soil 
loss, soil compaction, and soil moisture, were taken on 
55 recreation sites in the three parks. Similar measure­
ments were taken on neighboring undisturbed sites 
(controls) with similar environmental settings. Dif­
ferences between recreation sites and controls provide 
an estimate of how much impact has occurred as a result 
of recreational use. We compared amount of impact on 
sites with different amounts of use, types of users and in 
different environmental settings, to determine the impor­
tance of these independent variables. 

2. Longitudinal Study of Change Over Time on Long­
Established Sites - The descriptive survey was based 
on measurements that could be precisely replicated at a 
future date. This will allow us to repeat measurements in 
five years and determine how these sites- again strat­
ified by amount and type of use and environment - are 
changing over time. 

3. Longitudinal Study of Change Following Site 
Creation - Site conditions were measured on several 



n
w
th
m
ch
in
a
ra
d
a
ca
re
d
cr

C
s
c
th
m
ti

E
to
s
a
T
w
o
m
repeated each year for at least three years in order to 
predict the long-term consequences of continued use. 
Experiments provide the best opportunity to control 
amount of use and to minimize differences in environ­
ment and type of use that tend to confound results. The 
major drawback is that experimental trampling does not 
truly simulate recreational activities. 

In a related study, we are developing impact assess­
ment and monitoring systems for the parks. Research 
included the following: 

1. Impact assessment procedures developed else­
where were evaluated in terms of their management 
efficiency, precision, and accuracy. The procedures 
judged to have the most promise were then modified to 
fit the conditions at Delaware Water Gap and New River 
Gorge. Mloniloring programs are now in place at each of 
these parks. 

2. Microcomputer software was modified to facilitate 
the entry and analysis of impact monitoring data. Exten­
sive menu-driven programming, within the dBASE Ill 
package, has enhanced our ability to analyze the impact 
monitoring data bases at Delaware Water Gap and New 
River Gorge. 

Results 
Results of the descriptive survey are already avail­

able. We found, in general, that the nature and magni­
tude of impacts in these eastern riparian forests were 
quite similar to those reported in wilderness areas in the 
western United States and northern Minnesota, despite 
more favorable growing conditions. This suggests that 
the effectiveness of basic strategies for managing 
impact - such as visitor dispersal, visitor containment, 
visitor education or site management- should not differ 
greatly between regions. 

Continued on page 24 
ew sites prior to and at periodic intervals after they 
ere opened for use. Measurements were similar to 
ose in the descriptive survey. Changes were also 
onitored on control sites in order to incorporate 
anges not related to recreational use into the final 
terpretation of results. This study will be continued for 
t least three years. This approach provides more accu­
te assessments of recreational impact than the 

escriptive survey because it eliminates errors associ­
ted with the assumption that a site was originally identi­
l to a control. The problems with this approach are that 
sults are not available for several years and it can be 

ifficult to locate new sites that are typical of user­
eated campsites. 
4. Longitudinal Study of Change Following Site 

losure - Site conditions were measured on several 
ites prior to and at periodic intervals after they were 
losed to use. As above, measurements were similar to 
ose in the descriptive survey, changes were also 
onitored on control sites, and the study will be con­

nued for at least three years. 
5. Experimental Trampling Study in Different 

nvironments - Experimental trampling, within a fac­
rial research design, was used to evaluate the relation­

hips between trampling impacts to vegetation and so11 
nd (a) amount of trampling, and (b) vegetation type. 
wo different vegetation types, a grassland and a forest 
ith an understory of !orbs, were trampled at intensities 
f between 5 and 1000 passes per year. Trampling treat­
ents and all vegetation and soil measurements will be 



Instead it is the details of intensive manage
will differ between regions and from area to a
much use can occur before thresholds of a
change are exceeded? And how do these th
vary between environments or with type of u
effective is site rehabilitation likely to be and
rehabilitation be assisted? 

We expect that further analysis of results fr
studies will provide a more detailed understand
complex relationships between recreational
resultant ecological changes in these parks. D
agement implications include, but are not l
identification of use thresholds for varied e
types, improved campsite selection and desig
improved site management and rehabilitat
niques, improved minimum impact educat
sages, and evaluation and recommendation of
ate management practices. 

Finally, the development of efficient impact m
programs will enable resource managers to: (1)
a quantitative data base documenting lo
changes resulting from recreational use, (2) de
evaluate deteriorating and improving conditi
analyze relationships between specific impa
environmental features or use-related informa
evaluate the effectiveness of resource protecti
sures, and (5) set and monitor limits of ac
change for resource conditions. 

Readers interested in further information can
any or all of several reports from the senio
These include a detailed study plan for the 
program, Mid-Atlantic Region Research/Re
Management Reports on results of the descrip
veys (one for each of the three parks) and th
monitoring program at Delaware Water Gap; an
Environmental Management on results of the
tive survey; and a number of papers on m
methods. 

Marion is a Research Biologist with the Mid
Region; Cole is a Research Ecologist with th
Wilderness Research Unit. 
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