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Long-term Monitoring
Disturbance-based changes in landscape structure can be de-
tected by evaluating imagery representing conditions across 
many years. Using a time series of remotely sensed imagery 
collected annually from Landsat satellites, it is now possible, 
with newly developed image analysis techniques, to determine 
spatial extent, rate, direction, duration, and relative magnitude 
of vegetation-cover change for some land-cover types. Detect-
able changes include both rapid and gradual change due to fi re 
and drought stress, as well as growth and recovery processes. 

That information will allow managers to determine unambigu-
ous trends related to climate change, disease, and encroach-
ment over long-time intervals (see below). The imagery also 
clearly demonstrates abrupt changes like those caused by fi re 
(see above), as well as the range of seasonal and annual pheno-
logical change driven by short-term variations in weather.

The objectives of this protocol are to determine (1) status and 
trends in the composition and confi guration of land-cover 
types on park and adjacent lands; (2) status and trends in the 
connectivity of land-cover types within parks, and for park 
and adjacent lands combined; (3) status and trends in cross-
boundary contrasts in land-cover types; (4) long-term changes 
in wildfi re frequency and extent; and (5) long-term changes in 
the frequency and extent of insect and disease outbreaks.

Management Applications
In the near term, this project will focus on park-specifi c issues 
of management concern related to cheatgrass invasion and 
changes in pinyon-juniper cover. Data collected will provide 
park managers with a baseline against which to assess future 
changes in landscape structure and composition, the ability to 
detect large-scale disturbances in backcountry areas, and infor-
mation on land-use activities along park boundaries and their 
potential impacts to park resources, which will aid in formulat-
ing management strategies.

Contact
David Thoma, dave_thoma@nps.gov

Importance
Landscape structure supports the natural diversity of eco-
systems and species. The composition, confi guration, and 
connectivity of land-cover types determine habitat avail-
ability, energy and material fl ows, and the movement of 
organisms on a landscape. Large changes in landscape 
structure occur in response to natural and human-caused 
disturbances. Natural disturbances are largely driven by cli-
mate; human-induced changes, such as agricultural produc-
tion and housing development on lands adjacent to parks, 
as well as management activities within parks can impact 
energy and material fl ows across park ecosystems.
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Network park units where land cover will be monitored

Arches NP Dinosaur NM
Black Canyon of the Gunnison NP Fossil Butte NM
Bryce Canyon NP Golden Spike NHS
Canyonlands NP Hovenweep NM
Capitol Reef NP Natural Bridges NM
Cedar Breaks NM Pipe Spring NM
Colorado NM Timpanogos Cave NM
Curecanti NRA Zion NP

NP = National Park; NM = National Monument; 
NRA = National Recreation Area; NHS = National Historic Site
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Maps showing effects of fi re on land cover, Zion NP.

Vegetation growth rates, Kolob Terrace, Zion NP, 1984–2002.

U
SD

A
 FO

REST SERV
IC

E


