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Protocol: Land Cover and Use

Parks Where Protocol Will Be Implemented:
All UCBN Parks (BIHO, CIRO, CRMO, HAFO, JODA, LARO, MIIN, NEPE, and WHMI)

Justification/Issues being addressed:

Resiliency of biodiversity in a protected area is intimately tied to the ecological integrity of
surrounding lands. Attributes of surrounding landscapes contribute to both abiotic and biotic
dynamics of remnant areas (Saunders et al. 1991; Meffe and Carroll 1997) and are major
determinants of short-term and long-term protection effectiveness (Schonewald-Cox 1988). Land
cover composition, configuration, and connectivity help shape the complex of species occurring
in an area, movements of individual organisms, and energy and material flows (Dunning et al.
1992; Taylor et al. 1993). Substantial changes in these land cover attributes occur in response to
natural and anthropogenic processes. Natural disturbance regimes largely are driven by climatic
factors (e.g., Swetnam and Betancourt 1998) and expected changes in climatic conditions may
elevate the frequency and/or severity of natural disturbances such as wildfire and insect and
disease outbreaks. Discerning between natural and anthropogenic forces of change is also critical
to effective mitigation action. Management actions seldom can influence natural processes, but
can be effective in mitigating human-induced changes. Anthropogenic disturbance along park
boundaries is of special concern as increases in cross-border contrasts can lead to undesirable
changes. For instance, habitat fragmentation has been associated with a variety of negative
consequences to both wildlife and vegetative communities and also provides the opportunity for
invasion of exotic or undesirable species (Wilcove et al. 1986; Yahner and Scott 1988).

Over 10 years ago, the National Park System Advisory Board recommended that “resource
management should be addressed in broader context” and specifically recognized the impact of
activities outside park boundaries (NPS 1993). In fact, concerns over external influences date as
far back as 1933 (Wright et al. 1933), and management of adjacent lands has been identified as
one of, if not the most, serious challenge facing park managers over the last 25 years (Shands
1979; NPCA 1979; NPS 1980; Buechner et al. 1992). The majority of parks are dependent on
adjacent lands simply because their boundaries fail to encompass habitats and processes (e.g.,
migratory species, fire regimes) necessary to maintain complete species communities (Myers
1972; Western 1982; Curry-Lindahl 1972; Garratt 1984). Therefore, threats from outside park
boundaries can, and are, significantly modifying biodiversity within parks (NPCA 1979; Garratt
1984; Sinclair 1998).

Monitoring long-term changes in land cover composition, configuration, and connectivity will
help establish a broader context for each park, and can help natural resource managers determine
patterns in land use change which may threaten future ecological integrity within parks.
Selecting an adequate scale at which to evaluate the effects of land cover change and
fragmentation is difficult without first identifying what is being managed (e.g., what species or



processes; Beatley et al. 2000) and the scales of disturbance to which those species/processes
respond. By developing and implementing a protocol to efficiently and cost effectively monitor
land cover change within and around UCBN parks at multiple spatial scales, the current
knowledge of park ecosystem dynamics will be further advanced, allowing for better
management practices and decision making in the future.

(The following section is reproduced with permission from Townsend et al. 2006). The UCBN
will use aerial photography and satellite imagery (collectively, remote sensing) to monitor the
spatial extent of changes in land cover (i.e., conversion). The benefit of remote sensing for
monitoring is it provides complete spatial coverage compared to point or plot samples. Remote
sensing therefore complements survey data by providing information on the context of data
sampled at points while also facilitating extrapolation of point measurements across landscapes.
The results from remote sensing change detection analyses can also be used to identify areas of
alteration to target management efforts. Although maps and mapping are inherently interesting
for the purpose of developing comprehensive inventories, monitoring requires the derivation of
meaningful information from those maps to interpret the nature and context of changes occurring
between dates. Two approaches to landscape interpretation will be pursued: pattern analysis,
which uses metrics of landscape pattern derived from categorical maps, and descriptive change
detection via map-to-map or image-to-image comparisons. Not all methods are necessary to
address all questions. The specific method will depend on the questions of interest, which are
summarized below.

Specific Monitoring Questions and Objectives to be Addressed by the Protocol:
Monitoring questions addressed by this protocol include (Reproduced with permission from
Townsend et al. 2006):
e What are the long-term trends in land cover distribution within and adjacent to the park,
(i.e., how has land cover changed)?
e What are the patterns of relevant land cover types within and adjacent to the park (e.g.,
what are average patch sizes, densities, edge/core areas, inter-patch distances, etc.)?
e What are the appropriate temporal and spatial (grain size and map extent) resolutions for
mapping and analyzing land cover in and adjacent to the parks?
e What is the relative proportion of streams and/or upstream catchment area with riparian
buffers and how wide are those buffers?
e Are changes in water quality parameters or macroinvertebrate assemblage structure
associated with changes in watershed land use/land cover?

Monitoring objectives addressed by this protocol include:

1) Determine long-term trends in land cover distribution within and adjacent to UCBN park
boundaries.
Justification: (Reproduced with permission from Townsend et al. 2006) Land cover
distribution is a critical description of a park landscape, and may form the most obvious
representation of the composition of resources within a park. Changes in land cover
both within a park and adjacent to that park can dramatically influence a host of
biological, physical and chemical resources within that park. Therefore, maps of land
cover distribution and changes in those distributions are often a central component to



assessing changes in other resources such as water quality, aquatic fauna, terrestrial
vertebrates, and terrestrial vegetation communities.

2) Determine patterns of relevant land cover types within and adjacent to UCBN park
boundaries.
Justification: (Reproduced with permission from Townsend et al. 2006) Objective
measures of landscape pattern are required to assess changes in the amount and
distribution of landscape resources in and around the parks (and/or their surrounding
landscapes). The configuration and connectivity of land cover help shape the complex of
species occurring in an area, movements of individual organisms, and energy and
material flows.

Basic Approach:

Several national and regional NPS efforts are underway to develop land cover change protocols.
The UCBN will adopt, and adapt as necessary, pre-existing protocols. We are currently assessing
the utility of the approach presented by Townsend et al. (2006) for the National Capital Region
Network, which is similar to the UCBN in its makeup of many disparate and small parks. This
same development team is also working with the Appalachian Highlands Network. There is also
a protocol development effort underway in the North Coast Cascades Network that may be of
use to the UCBN.

Principal Investigators and NPS Lead:
Principle Investigator(s): To be determined. NPS Lead: To be determined.

Development Schedule, Budget, and Expected Interim Products:
We will initiate protocol development in 2008. A draft protocol ready for peer-review will be
complete in 2009.
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