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The Northern Colorado Plateau Network (NCPN) covers a geologically and biologically diverse 
region comprising 16 national parks in four western states. These parks contain desert grasslands, 
shrublands, forests, caves, large rivers, perennial streams, seeps, springs, and striking geology. Inva-
sive plants, trampling and grazing by livestock, and adjacent land-use activities are some of the most 
signifi cant threats to NCPN parks. The NCPN is designing and implementing a long-term monitor-
ing program to measure key indicators of ecological integrity, or “vital signs.” Multiple monitoring 
eff orts will help inform managers of the health of park resources and provide early detection of po-
tential problems. This brief describes recent NCPN activities at Pipe Spring National Monument.
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Pipe Spring National Monument.

Birds play an important role in the fl ow of energy 
through ecosystems and are sensitive to habitat 
changes, making them good indicators of habi-
tat quality. The NCPN is partnering with the 
Rocky Mountain Bird Observatory (RMBO) to 
assess breeding bird species trends in three hab-
itats: riparian, pinyon-juniper, and sagebrush-
shrubland. This program is designed to provide 
rigorous population trend data on most diur-
nal, regularly occurring breeding landbird spe-
cies throughout the network. 

In 2009, the NCPN adjusted existing proto-
cols to fi t the small park size and management 
concerns of Pipe Spring NM, which contains 
a mixture of pinyon-juniper, low-elevation ri-
parian, and semidesert shrubland habitats. Be-
cause most management actions focus on the 
main visitor area, monument staff  is interested 
in seeing how the bird community changes 
here over time. The methods employed by the 
RMBO will enable park managers to follow 
bird trends as they change management prac-

tices, and be comparable to those used in the 
larger NCPN bird monitoring study.  

In 2010, a total of 197 birds of 29 species were 
detected at the park’s four point count sta-
tions, including two new park records: black 
phoebe (Sayornis nigricans) and Eurasian-
collared dove (Streptopelia decaocto). The fi rst 
network-wide trend analyses were also con-
ducted. Although populations for most spe-
cies of conservation concern within the NCPN 
appeared to be stable, Bewick’s wren (Thry-
omanes bewickii), in pinyon-juniper habitat, 
and black-billed magpie (Pica hudsonia), in 
sagebrush-shrubland habitat, appeared to be 
experiencing signifi cant declines. In addition, 
the 2010 density estimate for Bewick’s wren 
in low-elevation riparian habitat was the low-
est estimated for the six years of the program. 
Long-term monitoring will continue to be nec-
essary for interpreting population status and 
trends for avian species of the NCPN.

Landbirds 

Black phoebe.
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Climate The overarching goal of NCPN climate moni-
toring is to compile and present climate data in 
a form that helps us to understand the reasons 
for trends seen in other network vital signs. 
The NCPN compiles and analyzes climate data 
from one weather station in Pipe Spring NM. 
In 2010, mean annual maximum temperature 
tended to be below average throughout much 
of the NCPN region, while mean annual mini-
mum temperature, precipitation, and snowfall 

were above long-term averages. Most stations 
with long observation periods show a general 
increase in average annual minimum tempera-
ture over the past 30–50 years. There is evi-
dence for a declining trend in snowfall from 
the 1980s to the mid-2000s; however, snowfall 
in 2010 and during the previous couple of years 
was higher than the long-term average. A cli-
mate report was produced by the NCPN and 
posted on the network’s web site in 2011.Weather station.

Land Condition

The NCPN and U.S. Geological Survey have 
developed remote-sensing methods to improve 
understanding of how broad-scale vegetation 
condition responds to short-term weather 
events, long-term climate trends, land use, and 
geographic position. The satellite-derived Nor-
malized Diff erence Vegetation Index (NDVI) 
and snow-cover imagery, available bi-weekly, 
are used to measure vegetation greenness and 

snow-covered area through time. In 2011, the 
NCPN published its fi rst status and trends re-
port on remote sensing of vegetation phenol-
ogy and snow-cover extent in NCPN parks, 
covering the years 2000–2009. The maximum 
NDVI greenness at Pipe Spring NM in 2009 
(black line in chart) was 16% below the nine-
year average.
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Annual NDVI curves stacked for 
inter-annual comparison, Pipe 

Spring NM, 2000–2009.

The composition and connectivity of land-
cover types determine habitat availability, en-
ergy and material fl ows, and the movement of 
organisms on a landscape. Disturbance-based 
changes in landscape structure can be detect-
ed by evaluating imagery representing condi-
tions across many years. Using a time series of 
remotely sensed imagery collected annually 
from Landsat satellites, it is now possible to 
determine spatial extent, rate, direction, du-
ration, and relative magnitude of vegetation-
cover change for some ecosystems. Detectable 
changes include both rapid and gradual change 

due to fi re and drought stress, as well as growth 
and recovery processes. Cooperators at Or-
egon State University have analyzed 25 years of 
Landsat imagery and developed new analysis 
techniques for arid ecosystems. Pinyon-juni-
per dynamics at Dinosaur NM are currently 
being examined; after this work is complete, 
we will determine the utility of applying these 
techniques at other NCPN parks. We are also 
evaluating this technology for application to ri-
parian ecosystems and grazed versus ungrazed 
environments.

Land Cover and Land Use

Spectral index showing landscape 
disturbance and recovery over time.
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