Much of the American West is public land and nominally protected, but maps of the
human footprint from the U.S. Geological Survey illustrate that our imprint on the
region is already deep and indelible.
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Narrative:
Almost half of the West is owned by the federal government and
therefore somewhat immune from development pressures.
Source:
URL:

Bureau of Land Management
http://www.blm.gov/public_land_statistics/pls11/pls2011.pdf
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Narrative:
The black on this map shows urbanized areas. You can see that there
are far more big cities back East, but the West certainly has its share, especially along
and near the Pacific Coast.
Source:
Protected Area Database, Conservation Biology Institute
URL:
http://databasin.org/protected-center/features/PAD-US-CBI
Notes:
PAD-US 1.1 (CBI Edition) is a comprehensive geospatial data set of
United States protected areas, including detailed information on land ownership,
management and conservation status. Our goal is to regularly compile and publish
national, state and local protected areas information (public and private) that we
obtain through an established network of data providers. Protected areas data are
collected from these sources and aggregated into a standard framework. Challenges
related to the incompleteness of source data, varied formats, data structures, and
accuracy are reconciled as much as possible, but this effort is an ongoing process of
steady improvement. A unique collaborative process with leading data providers
across the nation ensures that source information flows into this database and back
to the providers in an iterative fashion. This version substantially improves our
national inventory of protected lands. PAD-US 1.1 (CBI Edition) provides the spatial
foundation by which users can conceptualize our national conservation landscape.
CBI will release an updated version of PAD-US annually.
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Narrative:
But the biggest player is clearly the federal government. Within that
green, there are many different agencies in charge of how the land is managed, and
each has its own mission and mandate.
Traditional industries, such as logging, mining, and ranching, are allowed in many
areas, but prohibited in many wilderness areas, parks, and other preserves. But
something like a housing development, shopping mall, or farm isn’t allowed on
federal land.
Source:
URL:
Notes:

Protected Area Database, Conservation Biology Institute
http://databasin.org/protected-center/features/PAD-US-CBI
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Narrative:
One of the most striking features of the West is that a relatively large
portion of the region enjoys some form of protected status. Most of the West’s
ecoregions—areas that are like ecological neighborhoods--have at least 20 percent of
their area protected, reflecting the predominance of public lands in these inland, arid
areas.
Source:
Hoekstra et al. The Atlas Of Global Conservation: Changes, Challenges,
and Opportunities to Make a Difference. Berkeley: University of California Press. 2010
URL:
http://www.nature.org/ourscience/sciencefeatures/conservationatlas.xml
http://app.databasin.org/app/pages/datasetPage.jsp?id=09fe3f2e8cf1
402281339f0e17924e9a
Notes:
We derived estimates of protected area coverage from the World
Database of Protected Areas (WDPA, UNEP/IUCN 2007) with supplements for the
United States (CBI 2006) and Australia (CAPAD 2006). The WDPA is the most
comprehensive global catalog of protected areas and includes data about their sizes,
locations, and IUCN classifications of management designation. The WDPA was
assembled by a broad alliance of organizations that aimed to maintain a freely
available, accurate, and current database that is accepted as a global standard by all
stakeholders. The distribution of all protected areas was mapped in a Geographic
Information System and then summarized to calculate the total area of all protected
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areas in each ecoregion and biome, respectively. We included all categories of
protected areas in our estimates, except those that lacked location data or that had
nonpermanent status. Protected areas with only point location and area data were
mapped as circles with appropriate radii. Portions of any protected areas that
extended into the marine environment were clipped out. Overlapping protected
areas were combined to avoid double-counting errors. The time series of cumulative
protected area coverage was derived from the WDPA based on the reported year of
designation. The number and total area of different categories of protected areas
were calculated based on the IUCN classification assigned to each protected area.
These categories indicate the intended management objectives for each protected
area, but they do not necessarily predict whether that management is occurring or is
effective. Protected areas for which no IUCN category was assigned were not
included in these tallies. A note about Antarctica designation of “not applicable”:
Antarctica is often regarded as a special case; not owned by a nation, its management
falls under the jurisdiction of the twenty-seven nations that are signatories to the
Antarctica Treaty System. There are provisions for designation of protected areas
under this system, although only small areas have so far been established. At the
same time, the general environmental regulations pertaining to the continent and, to
some degree, to the surrounding waters are regarded by many as equivalent to, or
perhaps stricter than, those applied to many protected areas elsewhere in the world.
Data derived from:
Collaborative Australian Protected Area Database (CAPAD). 2006. Available on
request from the Australian Government, Department of Environment, Water,
Heritage and the Arts at www.deh.gov.au/parks/nrs/capad. Digital media.
Conservation Biology Institute (CBI). 2006. Protected Areas Database (PAD), version 4.
Conservation Biology Institute, Corvallis, Oregon, USA. Available at
www.consbio.org/cbi/projects/PAD. Digital media.
UN Environment Programme (UNEP)/International Union for Conservation of Nature
(IUCN). 2007. Protected areas extracted from the 2007 World Database on Protected
Areas (WDPA). The WDPA is a joint product of UNEP and the IUCN, prepared by
UNEP-WCMC and the IUCN WCPA working with Governments, the Secretariats of
MEAs, and collaborating NGOs. For further information, contact
protectedareas@unep-wcmc.org or go to www.WDPA.org.
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Narrative:
This map shows the results of an analysis of the human footprint in the
West that accounts for a variety of stressors. White indicates areas with the least
human impact, followed by green for places where the footprint is minimal, while
orange and red areas are where people have done the most to transform native
ecosystems. The most heavily impacted areas tend to be near cities, with places like
Southern California, the Bay Area, Puget Sound, and the Colorado Front Range
showing up clearly. Agriculture is the other big driver here: the Central Valley of
California, the Willamette Valley of Oregon, and parts of Southeast Washington and
Southern Idaho stand out in this regard.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf

Notes:
Humans have dramatically altered wildlands in the western United
States over the past 100 years by using these lands and the resources they provide.
Anthropogenic changes to the landscape, such as urban expansion and development
of rural areas, influence the number and kinds of plants and wildlife that remain. In
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addition, western ecosystems are also affected by roads, powerlines, and other
networks and land uses necessary to maintain human populations. The cumulative
impacts of human presence and actions on a landscape are called the “human
footprint.” These impacts may affect plants and wildlife by increasing the number of
synanthropic (species that benefit from human activities) bird and mammal predators
and facilitating their movements through the landscape or by creating unsuitable
habitats. These actions can impact plants and wildlife to such an extent that the
persistence of populations or entire species is questionable.
The human footprint map focuses on shrubland ecosystems and combines models of
habitat use by synanthropic predators (“top-down” effects) and the risk of invasive
plant presence (“bottom-up” effects) to estimate the total influence of human
activities. Humans have dramatically altered wildlands in the western United States
over the past 100 years by using these lands and the resources they
provide. Anthropogenic changes to the landscape, such as urban expansion,
construction of roads, power lines, and other networks and land uses necessary to
maintain human populations influence the number and kinds of plants and wildlife
that remain.
We developed the map of the human footprint for the western United States from an
analysis of 14 landscape structure and anthropogenic features: human habitation,
interstate highways, federal and state highways, secondary roads, railroads, irrigation
canals, power lines, linear feature densities, agricultural land, campgrounds, highway
rest stops, land fills, oil and gas development, and human induced fires. We used
these input layers to develop seven models to estimate the total influence of the
human footprint. These models either explored how anthropogenic features
influence wildlife populations via changes in habitat (road-induced dispersal of
invasive plants, oil and gas developments, human induced fires, and anthropogenic
habitat fragmentation) or predators densities (spatial distribution of domestic and
synanthropic avian predators). The human footprint map is a composite of these
seven models. The final map consists of a 180 meter resolution raster data set with
10 human footprint classes.
Modeling the human footprint across large landscapes also allows researchers to
generate hypotheses about ecosystem change and to conduct studies in regions
differing in potential impact. Because funding for restoration and conservation
projects is limited, and because there is little room for errors in the management of
species of concern, land managers are able to maximize restoration and conservation
efforts in areas minimally influenced by the human footprint. As such, the human
footprint model is an important first step toward understanding the synergistic effects
acting on shrublands in the western United States.
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Narrative:
Many of the white and deep green areas on the map are already
protected as wilderness areas, usually in national forests or national parks, but
sometimes on land managed by the BLM and Fish and Wildlife Service. Blue indicates
the location of wilderness areas in places such as the Sierra Nevada, Mojave Desert,
Northern Cascades, and Northern Rockies.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf

Notes:
Humans have dramatically altered wildlands in the western United
States over the past 100 years by using these lands and the resources they provide.
Anthropogenic changes to the landscape, such as urban expansion and development
of rural areas, influence the number and kinds of plants and wildlife that remain. In
addition, western ecosystems are also affected by roads, powerlines, and other
networks and land uses necessary to maintain human populations. The cumulative
impacts of human presence and actions on a landscape are called the “human
footprint.” These impacts may affect plants and wildlife by increasing the number of
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synanthropic (species that benefit from human activities) bird and mammal predators
and facilitating their movements through the landscape or by creating unsuitable
habitats. These actions can impact plants and wildlife to such an extent that the
persistence of populations or entire species is questionable.
The human footprint map focuses on shrubland ecosystems and combines models of
habitat use by synanthropic predators (“top-down” effects) and the risk of invasive
plant presence (“bottom-up” effects) to estimate the total influence of human
activities. Humans have dramatically altered wildlands in the western United States
over the past 100 years by using these lands and the resources they
provide. Anthropogenic changes to the landscape, such as urban expansion,
construction of roads, power lines, and other networks and land uses necessary to
maintain human populations influence the number and kinds of plants and wildlife
that remain.
We developed the map of the human footprint for the western United States from an
analysis of 14 landscape structure and anthropogenic features: human habitation,
interstate highways, federal and state highways, secondary roads, railroads, irrigation
canals, power lines, linear feature densities, agricultural land, campgrounds, highway
rest stops, land fills, oil and gas development, and human induced fires. We used
these input layers to develop seven models to estimate the total influence of the
human footprint. These models either explored how anthropogenic features
influence wildlife populations via changes in habitat (road-induced dispersal of
invasive plants, oil and gas developments, human induced fires, and anthropogenic
habitat fragmentation) or predators densities (spatial distribution of domestic and
synanthropic avian predators). The human footprint map is a composite of these
seven models. The final map consists of a 180 meter resolution raster data set with
10 human footprint classes.
Modeling the human footprint across large landscapes also allows researchers to
generate hypotheses about ecosystem change and to conduct studies in regions
differing in potential impact. Because funding for restoration and conservation
projects is limited, and because there is little room for errors in the management of
species of concern, land managers are able to maximize restoration and conservation
efforts in areas minimally influenced by the human footprint. As such, the human
footprint model is an important first step toward understanding the synergistic effects
acting on shrublands in the western United States.
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Narrative:
Here are where national parks and monuments are located. Major
parks, such as Yellowstone, Glacier, Death Valley, Yosemite, Grand Canyon,
Canyonlands, and Olympic are clearly visible.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf

Notes:
Humans have dramatically altered wildlands in the western United
States over the past 100 years by using these lands and the resources they provide.
Anthropogenic changes to the landscape, such as urban expansion and development
of rural areas, influence the number and kinds of plants and wildlife that remain. In
addition, western ecosystems are also affected by roads, powerlines, and other
networks and land uses necessary to maintain human populations. The cumulative
impacts of human presence and actions on a landscape are called the “human
footprint.” These impacts may affect plants and wildlife by increasing the number of
synanthropic (species that benefit from human activities) bird and mammal predators
and facilitating their movements through the landscape or by creating unsuitable
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habitats. These actions can impact plants and wildlife to such an extent that the
persistence of populations or entire species is questionable.

The human footprint map focuses on shrubland ecosystems and combines models of
habitat use by synanthropic predators (“top-down” effects) and the risk of invasive
plant presence (“bottom-up” effects) to estimate the total influence of human
activities. Humans have dramatically altered wildlands in the western United States
over the past 100 years by using these lands and the resources they
provide. Anthropogenic changes to the landscape, such as urban expansion,
construction of roads, power lines, and other networks and land uses necessary to
maintain human populations influence the number and kinds of plants and wildlife
that remain.
We developed the map of the human footprint for the western United States from an
analysis of 14 landscape structure and anthropogenic features: human habitation,
interstate highways, federal and state highways, secondary roads, railroads, irrigation
canals, power lines, linear feature densities, agricultural land, campgrounds, highway
rest stops, land fills, oil and gas development, and human induced fires. We used
these input layers to develop seven models to estimate the total influence of the
human footprint. These models either explored how anthropogenic features
influence wildlife populations via changes in habitat (road-induced dispersal of
invasive plants, oil and gas developments, human induced fires, and anthropogenic
habitat fragmentation) or predators densities (spatial distribution of domestic and
synanthropic avian predators). The human footprint map is a composite of these
seven models. The final map consists of a 180 meter resolution raster data set with
10 human footprint classes.
Modeling the human footprint across large landscapes also allows researchers to
generate hypotheses about ecosystem change and to conduct studies in regions
differing in potential impact. Because funding for restoration and conservation
projects is limited, and because there is little room for errors in the management of
species of concern, land managers are able to maximize restoration and conservation
efforts in areas minimally influenced by the human footprint. As such, the human
footprint model is an important first step toward understanding the synergistic effects
acting on shrublands in the western United States.

8

Narrative:
And here are so-called Wilderness Study Areas, which the BLM is
currently managing as wilderness but which are not protected by an act of Congress.
You can see that these wilderness areas, parks, monuments, and WSAs cover many of
the white areas, but not all of them. Most of the other areas that are white or deep
green on these maps are public lands, but they are not receiving the special
protections afforded to wilderness and parks.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf

Notes:
Humans have dramatically altered wildlands in the western United
States over the past 100 years by using these lands and the resources they provide.
Anthropogenic changes to the landscape, such as urban expansion and development
of rural areas, influence the number and kinds of plants and wildlife that remain. In
addition, western ecosystems are also affected by roads, powerlines, and other
networks and land uses necessary to maintain human populations. The cumulative
impacts of human presence and actions on a landscape are called the “human
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footprint.” These impacts may affect plants and wildlife by increasing the number of
synanthropic (species that benefit from human activities) bird and mammal predators
and facilitating their movements through the landscape or by creating unsuitable
habitats. These actions can impact plants and wildlife to such an extent that the
persistence of populations or entire species is questionable.
The human footprint map focuses on shrubland ecosystems and combines models of
habitat use by synanthropic predators (“top-down” effects) and the risk of invasive
plant presence (“bottom-up” effects) to estimate the total influence of human
activities. Humans have dramatically altered wildlands in the western United States
over the past 100 years by using these lands and the resources they
provide. Anthropogenic changes to the landscape, such as urban expansion,
construction of roads, power lines, and other networks and land uses necessary to
maintain human populations influence the number and kinds of plants and wildlife
that remain.
We developed the map of the human footprint for the western United States from an
analysis of 14 landscape structure and anthropogenic features: human habitation,
interstate highways, federal and state highways, secondary roads, railroads, irrigation
canals, power lines, linear feature densities, agricultural land, campgrounds, highway
rest stops, land fills, oil and gas development, and human induced fires. We used
these input layers to develop seven models to estimate the total influence of the
human footprint. These models either explored how anthropogenic features
influence wildlife populations via changes in habitat (road-induced dispersal of
invasive plants, oil and gas developments, human induced fires, and anthropogenic
habitat fragmentation) or predators densities (spatial distribution of domestic and
synanthropic avian predators). The human footprint map is a composite of these
seven models. The final map consists of a 180 meter resolution raster data set with
10 human footprint classes.
Modeling the human footprint across large landscapes also allows researchers to
generate hypotheses about ecosystem change and to conduct studies in regions
differing in potential impact. Because funding for restoration and conservation
projects is limited, and because there is little room for errors in the management of
species of concern, land managers are able to maximize restoration and conservation
efforts in areas minimally influenced by the human footprint. As such, the human
footprint model is an important first step toward understanding the synergistic effects
acting on shrublands in the western United States.
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Narrative:
Let’s take a closer look at some of the factors used to calculate the
human footprint in the West. Planners now talk about the age of megacities in the
West and you can see them on this map. The vast majority of the region’s population
lives in and around a dozen or so cities: San Diego, Los Angeles, the Bay Area,
Portland, and Seattle on the Pacific Coast have some of the biggest cities, but inland
there’s Las Vegas, the Phoenix-Tucson corridor, Santa Fe and Albuquerque, Salt Lake
City and Utah’s Wasatch Front, and the string of cities along the Colorado Front Range
from Fort Collins to Boulder to Denver to Colorado Springs.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:
It’s actually farming that has the greatest imprint on the West in terms
of acres affected. Vast areas without many people have been transformed by
agriculture, usually with the aid of irrigation.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:
Even areas that aren’t cities, suburbs, or farms have been impacted by
the far-reaching network of highways and roads that crisscross the West. It’s worth
noting that this map just shows major highways—the vast network or secondary and
dirt roads also contributes to habitat fragmentation.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:
The authors of this analysis also looked at other networks, such as rail
lines, which may be fenced and create obstacles for wildlife.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:
Powerlines, which often require roads underneath, also provide places
for avian predators to perch.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:

Canals, which can also fragment habitat.

Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:
And even things like landfills, which can attract ravens, rats, and other
species that imperil native wildlife.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
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Narrative:
Another human impact are wildfires caused by people. As you can see,
there have been thousands and thousands of these fires, some of which have grown
to hundreds of thousands of acres.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:
http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
Notes:
This data was produced to examine the extent and location of human
induced fires throughout the western United States. The National Fire Occurrence
Database (1986-1996) and additional government agency fire occurrence databases
were queried for human induced fires between 1986 and 2001. Purpose: Provide
locations of human induced fires from 1986 to 2001 in the western United States.
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Narrative:
This map takes all of the points shown in the previous slide and shows
where the density of human-caused fires is greatest. Places with relatively few
residents, such as the Sierra Nevada, the Cascade Mountains, and the Mogollon Rim
of Arizona have seen plenty of human-caused wildfires.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:
http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
Notes:
Human-induced fires have increased the frequency at which fires
occur on the landscape. Fires increase the probability of invasion by exotic plant
species as well as destroy existing habitats. This model was developed to depict the
density of human caused fire ignition points throughout the western United States.
Data from the National Fire Ignition Database from 1986 to 2001 was used to
calculate the density of human-induced fire ignitions (ignitions / km).
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Narrative:
Even very remote places may bear the marks of human activity. Oil and
gas drilling, plus the associated network of roads, pipelines, and other infrastructure,
have made a significant impact on very unpopulated parts of Montana, Wyoming,
Colorado, Utah, and New Mexico. This map, however, does not account for more
recent oil and gas drilling in other parts of the West.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:
http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
Notes:
Development of oil and gas wells leads to the destruction and
fragmentation of natural habitat. Oil and gas wells also increase noise levels which
has been shown to be detrimental to some wildlife species. Therefore, the density of
oil and gas wells in the western United States was modeled based on data obtained
from the National Oil and Gas Assessment. Purpose: Depict the density of oil and gas
wells in the western United States. Time_Period_of_Content:

19

Narrative:
One final category of human-caused stressors to discuss: invasive
species. This map shows the risk of invasion by exotic plants and is based on factors
such as roads, which are conducive to spreading these alien invaders.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:
http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
Notes:
This model was constructed to model the risk of invasion by exotic
plant species. Roads may directly influence exotic plant dispersal via disturbance
during road construction or via alterations in soil regimes. For example, in Californian
serpentine soil ecosystems exotic plant species can be found up to 1km from the
nearest road , and Russian thistle (Salsola kali), an exotic forb growing along roads, is
wind-dispersed over distances greater than 4km. Roads may also indirectly facilitate
the dispersal of exotic grasses, such as crested wheatgrass (Agropyron cristatum), via
human seeding along road verges or in burned areas near roads as a management
strategy to curb the establishment of less desirable exotic grass species. The inputs
for this model are road type , distance from road , forest - non-forest vegetation , and
proximity to rural-urban and agricultural areas. Three road-based models were built
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based on the classification of road type and four distance risk classes. Interstates,
federal and state highways received a higher risk than secondary roads because
secondary roads with shallow road verges are poorer exotic plant dispersers
compared to the other two road types . Because exotic plant invasion in forest areas
is restricted to roads and riparian corridors , we included only the highest risk class
within forested areas. Last, because urbanized and agricultural areas act as exotic
plant sources, we classified the populated areas and agricultural lands as high risk.
The three road models and the populated areas and agricultural land models were
merged by selecting the maximum value at each pixel location from the five input
grids using the MAX command in ARC/INFO.
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Narrative:

This analysis also looked at non-native animals, namely feral cats.

Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:
http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
Notes:
This model is based on how house cats utilize wildlands near human
habituation. These predators can have detrimental effects on wildlife populations
(Alterio et al. 1998). We based our model on the data collected by Odell and Knight
(2001) that investigated habitat utilization of these predators with regard to distance
from housing and on the probability for a homeowner to possess a house cat. We
buffered the populated areas distance layer in ARC/INFO using a probability function
[P = 0.216 - 0.96 * Distance (km)] where any cell with distance less than 0.18km
received a probability between 0.216 to 0. All distances greater than or equal to
0.18km from populated areas were assigned a probability of 0. The resulting dataset
was then resampled to 180m using the bilinear interpolation option. Purpose: Model
the distribution of house cats throughout the western United States.
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Narrative:

And feral dogs, both of which tend to be found near where people live.

Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:
http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf
Notes:
This model is based on how dogs utilize wildlands near human
habituation. These predators can have detrimental effects on wildlife populations
(Alterio et al. 1998). We based our model on the data collected by Odell and Knight
(2001) that investigated habitat utilization of these predators with regard to distance
from housing and on the probability for a homeowner to possess a dog. We buffered
the both the populated areas and the campground distance layers in ARC/INFO using
probability functions [P = 0.548 - 1.4589 * Distance (km)]. Any cell with distance less
than 0.36km received a probability based on the function (0.556 to 0.001572) and all
distances greater than or equal to 0.36km from populated areas or campgrounds
were assigned a probability of 0. We combined the two models into the dog model by
selecting the maximum value at each pixel location from the 2 models using the MAX
command in ARC/INFO. The resulting dataset was then resampled to 180m using the
bilinear interpolation option.
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Narrative:
Add it all up, and you’ve got this portrait of the human footprint in the
American West. As with so many other dimensions—elevation, rainfall,
temperature—the West is a study in contrasts and diversity. If you love spending time
in the wilderness, the white and deep green pixels offer a sort of bucket list for
backcountry trips. I’ve annotated some in this map.
Source:
Matthias Leu, Steven E. Hanser, and Steven T. Knick. The Human
Footprint In The West: A Large-scale Analysis Of Anthropogenic Impacts. Ecological
Applications, 18(5), 2008, pp. 1119–1139
URL:

http://sagemap.wr.usgs.gov/HumanFootprint.aspx
http://fresc.usgs.gov/products/papers/1696_Leu.pdf
http://fresc.usgs.gov/products/fs/fs-127-03.pdf

Notes:
Humans have dramatically altered wildlands in the western United
States over the past 100 years by using these lands and the resources they provide.
Anthropogenic changes to the landscape, such as urban expansion and development
of rural areas, influence the number and kinds of plants and wildlife that remain. In
addition, western ecosystems are also affected by roads, powerlines, and other
networks and land uses necessary to maintain human populations. The cumulative
impacts of human presence and actions on a landscape are called the “human
footprint.” These impacts may affect plants and wildlife by increasing the number of

23

synanthropic (species that benefit from human activities) bird and mammal predators
and facilitating their movements through the landscape or by creating unsuitable
habitats. These actions can impact plants and wildlife to such an extent that the
persistence of populations or entire species is questionable.
The human footprint map focuses on shrubland ecosystems and combines models of
habitat use by synanthropic predators (“top-down” effects) and the risk of invasive
plant presence (“bottom-up” effects) to estimate the total influence of human
activities. Humans have dramatically altered wildlands in the western United States
over the past 100 years by using these lands and the resources they
provide. Anthropogenic changes to the landscape, such as urban expansion,
construction of roads, power lines, and other networks and land uses necessary to
maintain human populations influence the number and kinds of plants and wildlife
that remain.
We developed the map of the human footprint for the western United States from an
analysis of 14 landscape structure and anthropogenic features: human habitation,
interstate highways, federal and state highways, secondary roads, railroads, irrigation
canals, power lines, linear feature densities, agricultural land, campgrounds, highway
rest stops, land fills, oil and gas development, and human induced fires. We used
these input layers to develop seven models to estimate the total influence of the
human footprint. These models either explored how anthropogenic features
influence wildlife populations via changes in habitat (road-induced dispersal of
invasive plants, oil and gas developments, human induced fires, and anthropogenic
habitat fragmentation) or predators densities (spatial distribution of domestic and
synanthropic avian predators). The human footprint map is a composite of these
seven models. The final map consists of a 180 meter resolution raster data set with
10 human footprint classes.
Modeling the human footprint across large landscapes also allows researchers to
generate hypotheses about ecosystem change and to conduct studies in regions
differing in potential impact. Because funding for restoration and conservation
projects is limited, and because there is little room for errors in the management of
species of concern, land managers are able to maximize restoration and conservation
efforts in areas minimally influenced by the human footprint. As such, the human
footprint model is an important first step toward understanding the synergistic effects
acting on shrublands in the western United States.
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