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Terminology

Biologically Best Corridor: A continuous swath of land expected to be the best route for one focal
species to travel from a potential population core in one wildland block to a potential population core in
the other wildland block. In some cases, the biologically best corridor consists of 2 or 3 strands.

Focal Species: A group of species chosen to represent the movement needs of all wildlife species in the
linkage planning area. Focal species should include (a) species narrowly dependent on a single habitat
type, (b) area-sensitive species, and (c) species most sensitive to barriers. Focal species should also
include both passage species (able to travel between wildland blocks in a few days or weeks) and corridor
dwellers (requiring multiple generations to move between wildland blocks). For some focal species, GIS
analysis might not include a corridor model

Habitat Connectivity: The extent to which an area of the landscape facilitates ecological processes
such as wildlife movement, seed dispersal, and gene flow. Habitat connectivity is reduced by habitat
fragmentation.

Habitat Fragmentation: The process through which previously intact areas of wildlife habitat are
divided into smaller disconnected areas by roads, urbanization, or other barriers.

Linkage Design: The land that should — if conserved — maintain or restore the ability of wildlife to
move between the wildland blocks. The Linkage Design was produced by joining the biologically best
corridors for individual focal species, and then modifying this area to delete redundant strands, avoid
urban areas, include parcels of conservation interest, and minimize edge.

Linkage Planning Area: Includes the wildland blocks and the Potential Linkage Area. If the Linkage
Design in this report is implemented, the biological diversity of the entire Linkage Planning Area will be
enhanced.

Permeability: The opposite of travel cost, such that a perfectly permeable landscape would have a
travel cost near zero. Permeability refers to the degree to which regional landscapes, encompassing a
variety of natural, semi-natural and developed land cover types, are conducive to wildlife movement and
may sustain ecological processes.

Pixel: The smallest unit of area in a GIS map — 30x30 m in our analyses. Each pixel is associated with a
vegetation class, topographic position, elevation, and distance from paved road.

Potential Linkage Area: The area of land between the wildland blocks, where current and future
urbanization, roads, and other human activities threaten to prevent wildlife movement between the
wildland blocks. The Linkage Design would conserve a fraction of this area.

Riparian: An area that includes vegetation, habitats, or ecosystems that are associated with bodies of
water (streams or lakes) or are dependent on the existence of ephemeral (rare), intermittent (infrequent),
or perennial (year-round) surface or subsurface water drainage. This can include xeroriparian habitats
(washes) that potentially only have surface water for a brief period (i.e. few hours a year) but may contain
concentrated vegetation.
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Travel Cost: Effect of habitat on a species’ ability to move through an area, reflecting quality of food
resources, suitable cover, and other resources. Our model assumes that habitat suitability is the best
indicator of the cost of movement through the pixel.

Wildland Blocks: The “rooms” that the Linkage Design is intended to connect. The value of these
lands will be eroded if we lose connectivity between them. Wildland blocks can include a variety of land
owners. However, wildland blocks must be biologically important to focal species and remain in
relatively natural condition for at least 50 years. Although wildland blocks may contain non-natural
elements like barracks or reservoirs, they have a long-term prospect of serving as wildlife habitat. Tribal
sovereignty includes the right to develop tribal lands within a wildland block.
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Executive Summary

Habitat loss and fragmentation are the leading threats to biodiversity, both globally and in Arizona. These
threats can be mitigated by conserving well-connected networks of wild areas where natural ecological
and evolutionary processes operate over large spatial and temporal scales. Large wildland blocks
connected by corridors can maintain top-down regulation by large predators, natural patterns of gene
flow, pollination, dispersal, energy flow, nutrient cycling, inter-specific competition, and mutualism.
Corridors allow ecosystems to recover from natural disturbances such as fire or flood, and to respond to
human-caused disturbance such as climate change and invasions by exotic species. A healthy ecosystem
has a direct impact on the economy of an area as well. In an effort to maintain habitat connectivity in
southern Arizona, the Arizona Game and Fish Department, in collaboration with the Regional
Transportation Authority of Pima County, has developed this G1S-based linkage design.

Arizona is fortunate to have large conserved wildlands that have not yet been fragmented by development
pressures, but there are many man-made barriers on the landscape that prevent a truly interconnected
ecological system. With funding through the Regional Transportation Authority of Pima County, two
workshops were held in 2011, bringing together a broad range of stakeholders with backgrounds in
planning, wildlife conservation, development, academia, and government to identify and map important
wildlife movement areas across Pima County. Stakeholders and partners also highlighted five linkage
planning areas where wildlife connectivity is of particular importance to conserve, and that would benefit
from a more detailed conservation plan which addresses wildlife permeability issues. These were areas
previously not modeled, and largely followed the Critical Landscape Connections broadly-defined in
Pima County’s Conservation Lands System, as part of the county’s Sonoran Desert Conservation Plan.

In this report, we used a scientific modeling approach (described at http://corridordesign.org) to create a
corridor (linkage design) that will conserve and enhance wildlife movement between two protected
wildland blocks east of Tucson, Arizona: the Santa Catalina and Rincon Mountains (Catalina/Rincon),
and the Galiuro Mountains (Galiuro). These areas represent a large public investment in biological
diversity, and the linkage design presented in this report works to maintain and increase the value of that
investment. This linkage design facilitates movement and reproduction of wildlife between the Santa
Catalina and Rincon Mountains, and Galiuro Mountains (see Figure 1 below).

This linkage design is based on a focal species approach. We identified 18 focal species to model, which
are known to inhabit or which historically inhabited the previously mentioned wildland blocks, based on
the recommendations of workshop participants, and other agency and academic scientists. Species of
Greatest Conservation Need potential species distributions, as identified and modeled in Arizona’s State
Wildlife Action Plan, were also used to confirm possible focal species presence, through Habimap
Arizonaqy. Focal species, in which habitat and/or corridors were modeled as part of this report, include
eleven mammals, five reptiles, and two amphibians (see Table 1 below). Species selected are sensitive to
habitat loss and fragmentation, and represent the range of habitat and movement requirements of wildlife
found in the region. For example, species such as mule deer are averse to crossing roads. Mountain lion
require very large areas to ensure population viability and successful dispersal, and Gila monster and
desert tortoise require specialized habitats for survival. The 18 species used to create this linkage design
thus provide for the connectivity needs of many others not modeled that are found in the region, as
represented by tables of known element occurrence within the linkage design recorded in Arizona’s
Heritage Data Management System (see Appendix D at the end of this report) at the end of this report.
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Many of the species identified as having element occurrence within the linkage design are also recognized
by Pima County’s Sonoran Desert Conservation Plan as priority vulnerable, or are federally listed as
threatened or endangered.

To identify potential routes between existing protected areas we used GIS methods to identify a
biologically best corridor for each focal species to move between the Catalina/Rincon and Galiuro
wildland blocks. We also analyzed the size and configuration of suitable habitat patches to verify that the
final linkage design provides live-in or move-through habitat for each focal species. We visited focus
areas in the field to identify and evaluate barriers to wildlife movement, and we provide detailed
mitigations for those barriers in the section titled Linkage Design and Recommendations.

The Santa Catalina/Rincon — Galiuro linkage currently contains few obstacles to wildlife movement. The
San Pedro River Valley, in which this linkage passes through, is a relatively pristine place. National
Forest, and large ranches currently provide much open space for wildlife to move through. However,
some threats to connectivity in this area do exist. Redington and Cascabel Roads, although currently
gravel, and passable by wildlife, are increasing in traffic volume. Utility transmission lines are a particular
threat to this area, due to the large amounts of riparian habitat within the linkage, and the numerous birds
that live and breed here. While this area has seen little development thus far, it is important that a plan to
conserve connectivity be established before threats to wildlife movement are well established.
Conservation of this linkage requires a proactive planning approach, rather than a reactionary one. This
area remains permeable to a wide variety of wildlife species, and that permeability should be maintained
into the future. It is important to consider this linkage design for any future projects that may threaten
wildlife movement in the future.

This report contains recommendations to maintain permeability for wildlife throughout the linkage
design, ultimately allowing the movement of wildlife populations, and associated flow of genes, between
the Santa Catalina and Rincon Mountains, and the Galiuro Mountains to continue. This linkage design
presents a vision that would maintain large-scale ecosystem processes that are essential to the continued
integrity of existing conservation investments. Without accommodating wildlife needs through thoughtful
land-use and project planning, the high level of connectivity in this area will suffer.

Next Steps

This linkage design is a science-based starting point for conservation actions. The plan can be used as a
resource for regional land managers to understand their critical role in sustaining biodiversity and
ecosystem processes. Relevant aspects of this plan can be folded into management plans of agencies
managing public lands. Regulatory agencies can use this information to help inform decisions regarding
impacts on streams and other habitats. This report can also help motivate and inform watershed planning,
habitat restoration, conservation easements, zoning, and land acquisition. Implementing this plan will take
decades, and collaboration among county planners, land management agencies, resource management
agencies, land conservancies, and private landowners.

Public education and outreach is vital to the success of this effort, both to change land use activities that
threaten wildlife movement, and to generate appreciation for the importance of the linkage design. Public
education can encourage residents at the urban-wildland interface to become active stewards of the land
and to generate a sense of place and ownership for local habitats and processes. Such voluntary
cooperation is essential to preserving linkage function. The biological information, maps, figures, tables,
and photographs in this plan are ready materials for interpretive programs.
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This report can be particularly useful to transportation planners, such as the Regional Transportation
Authority of Pima County (RTA), in the event future transportation projects are planned in this area by
providing planners with the following:

¢ Recommendations for the retrofitting of existing road structures, such as culverts and drainage
pipes, to improve use by wildlife. Modification of existing road structures or their replacement
with more wildlife-compatible structures, along with the installation of associated fencing, may
offer a cost-effective alternative to the construction of new wildlife crossings.

¢ Recommendations for the construction of new wildlife crossing structures and associated fencing
to funnel wildlife towards structures. As always, before the commitment of substantial funding,
these recommendations should be verified by on the ground wildlife research, such as telemetry
and road-kill studies.

¢ Recommendations for new wildlife transportation research. Using this plan may help prioritize
research funding proposals to the RTA, by providing particular locations along transportation
routes where more wildlife research is needed. This plan may also increase efficiency of research
projects, by focusing study areas to within the modeled linkage design.

Ultimately, we hope this linkage conservation plan will be used to protect an interconnected system of
natural space, where suitable habitats for wildlife can remain intact, and be combined with effective
mitigation measures, which will allow our native biodiversity to thrive, at minimal cost to other human
endeavors.

Table 1: Focal species selected for the Santa Catalina/Rincon — Galiuro linkage design

MAMMALS Amphibians REPTILES

*Badger *Lowland Leopard Frog™Ps/sPCP *Desert Box TurtleHPMS/SDCP
*Black Bear *Sonoran Desert Toad *Giant Spotted Whiptail"PMS/SDCP
*Black-tailed Jackrabbit *Gila Monster "PMS

*Coues’ White-tailed Deer *Sonoran Desert Tortoise">MS
*Desert Bighorn Sheep *Sonoran Whipsnake

*Jaguar HOMS

*Javelina

*Kit Fox

*Mountain Lion

*Mule Deer

*White-nosed Coati

*: Species in which habitat and/or corridors were modeled in this report. The other species were not modeled
because there were insufficient data to quantify habitat use in terms of available GIS data (e.g., species that select
small rocks), because the species does not historically occur in both wildland blocks, or because the species
probably can travel (e.g., by flying) across unsuitable habitat.

HDMS: Species in which element occurrence data is collected as part of Arizona’s Heritage Data Management
System managed by the Arizona Game and Fish Department. Element occurrence data, or data of breeding
importance to a species, is collected and managed as part of Heritage Data Management System for animal and plant
species of concern in Arizona, for management actions on the ground (see Appendix D at the end of this report).

SDCP: Species which were specifically identified as Priority Vulnerable, or federally listed as threatened or
endangered, or other special status as recognized by the Pima County Sonoran Desert Conservation Plan (also see
Appendix D at the end of this report).
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Introduction

Nature Needs Room to Move

Arizona’s growing human population and expanding infrastructure has consequences for Pima County’s
wildlife species and the habitats on which they depend. While human development and disturbance can
adversely affect wildlife by causing direct loss or degradation of habitat, the disruption of wildlife
movement patterns is a less obvious, but equally important, consequence. All wildlife move across the
landscape to varying extents in order to acquire the resources necessary for survival: food, water,
protective cover, and mates. Mountain lions, black bears, and mule deer roam over vast expanses that can
encompass thousands of acres, while smaller animals such as Chiricahua leopard frogs engage in essential
movements in a much smaller area. There is also variation in the temporal patterns of animal movement:
some animal movements occur on a daily basis, while seasonal migrations may occur annually, and the
dispersal of young from their natal sites to secure new breeding territories happens only once in an
individual’s lifetime. These diverse movement patterns ensure individual survival and in doing so help
protect local populations from extinction (Laurance 1991; Beier and Loe 1992), ensure genetic diversity
and reduce the risk of inbreeding via gene flow (Beier and Loe 1992; Bennett 1999), and facilitate critical
ecological processes such as pollination and seed dispersal.

Habitat fragmentation, or the process through which previously intact areas of habitat are divided into
smaller disconnected areas by roads, urbanization, and other barriers, decreases the degree of habitat
connectivity of the landscape for wildlife that once moved freely through a mosaic of natural vegetation
types. Habitat fragmentation is a major reason for regional declines in native species and can have
consequences for Arizona’s wildlife, ranging from direct mortality on roadways to the genetic isolation of
fragmented populations. This disruption of animal movement patterns also negatively affects human
welfare by increasing the risk of wildlife-vehicle collisions and the frequency of unwanted “close
encounters” with wildlife.

However, the effects of habitat fragmentation can often be mitigated by identifying and protecting areas
that wildlife use for movement, known as wildlife linkages or wildlife corridors (Beier and Noss 1998;
Bennett 1999; Haddad et al. 2003; Eggers et al. 2009; Gilbert-Norton et al. 2010). Ridgelines, canyons,
riparian areas, cliffs, swaths of forest or grassland, and other landscape or vegetation features can serve as
wildlife linkages. Wildlife linkages are most effective when they connect (or are located within) relatively
large and unfragmented areas referred to as wildland blocks. Habitat blocks are areas large enough to
sustain healthy wildlife populations and support essential biological processes into the future (Noss 1983;
Noss and Harris 1986; Noss 1987; Noss et al. 1996).

Wildlife linkage planning should include conservation of wildlife linkages and the habitat blocks they
connect, and, in most cases, require the implementation of multiple strategies such as land acquisition,
community planning for developments, open space conservation, and habitat restoration. Installation of
roadway mitigation features including wildlife crossing structures and fencing to funnel wildlife to
crossing structures are important considerations that are best incorporated into the early planning stages of
transportation and development projects.
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Benefits of Wildlife Linkage Planning

Identifying and conserving habitat connectivity by maintaining wildlife linkages can provide many
important benefits for both humans and wildlife.

Benefits to Wildlife

By preserving the ability of wildlife species to move between or within habitat blocks, linkages allow
animals to access essential resources such as food and water during their daily activities. They also allow
longer seasonal migratory movements between summer and winter habitats and facilitate the dispersal
movements of animals in search of mates or breeding sites. Linkages that connect otherwise isolated
populations help prevent small populations from extinction (Laurance 1991; Beier and Loe 1992), help
maintain genetic diversity, and reduce the risk of inbreeding (Beier and Loe 1992; Bennett 1999). Habitat
connectivity also helps ensure that critical ecological processes such as pollination and seed dispersal,
which often depend on animal intermediaries, are maintained. In some cases the linkages themselves may
sustain actively reproducing wildlife populations (Perault and Lomolino 2000; Beier et al. 2007).
Linkages are also expected to play an important role in helping animal populations adapt to and endure
the effects of climate change by allowing animals to shift their range with latitude or elevation as
vegetation communities change their distribution and suitable environmental conditions shift on the
landscape (Hannah et al. 2002; Glick et al. 2009).

Knowledge of wildlife linkage locations helps inform project planners about what appropriate mitigation
needs to occur for roads that affect many wildlife species. Roadway mitigation features such as crossing
structures and parcel acquisitions, can be expensive and should be designed and implemented to
accommodate “umbrella species” which will, by proxy, serve many species’ movements (Beier et al.
2008; Lowery and Blackman 2007). However, certain species may require specific landscape features
(i.e. ridgelines, stream corridors, etc.), vegetation composition and structure, crossing structure designs
(i.e. specific height), and certain thresholds of human disturbance/activity in order to be functional.
Planning for effective wildlife crossings must also consider what is going to happen on those lands in the
immediate proximity of the crossing, which may also influence priorities for rural and urban open space
planning and acquisition. Allowing development to occur near crossing structures and placing structures
in locations that do not provide suitable habitat for the target species generally affects their use by wildlife
(Beier and Loe 1992).

Benefits to People

Maintaining an interconnected network of wildland blocks will provide benefits to the local human
communities as well, perhaps most obviously by improving public safety. It has been estimated that
approximately 20% of the land area in the United States is ecologically affected by the country’s road
network (Forman et al. 2003). The implications of this widespread impact include threats to connectivity
and hazards to motorists (Forman and Alexander 1998). One study estimated that each year more than
200 motorists are killed and approximately 29,000 are injured as a result of deer-vehicle collisions in the
United States (Conover 1995). Such collisions can cost $2 billion annually (Danielson and Hubbard
1998). Identifying important wildlife movement areas that traverse transportation corridors prior to the
construction of new roads or road improvements allows for the informed siting of wildlife-friendly over-
and underpasses that can greatly reduce the likelihood of collisions (Clevenger et al. 2001; Forman et al.
2003; Dodd et al 2007). Along Arizona State Route 260, for example, a combination of wildlife
underpasses and ungulate-proof fencing reduced elk-vehicle collisions by 80% (Dodd et al. 2007).

As the optimal objective of providing wildlife linkages is to maintain the connectivity between wildland
blocks, there are circumstances where it is important to accommodate a linkage that, either partially or in
its entirety, crosses through urban and suburban environments where open spaces invite (intended or not)
passive recreation activities. In such situations, the linkage may also serve as a buffer between developed

Pima County Wildlife Connectivity Assessment: Detailed Linkages
Santa Catalina/Rincon — Galiuro Linkage Design



areas and wildland blocks and can help protect the wildland network from potentially damaging external
influences. Incorporating and designing rural and urban greenways and/or open spaces that support
wildlife movement into municipal planning efforts also helps retain the natural vistas and aesthetic
attributes that Arizona residents and visitors value. Since evidence suggests that some species are
sensitive to the presence of humans (Clevenger and Waltho 2000; Taylor and Knight 2003), multi-use
buffer zones should be made wide enough to maintain separation between human recreation activities and
the needs of the wildlife species using the corridor.

Maintaining linkages that facilitate the ecological health of wildland blocks can also be a significant
investment in contributing to the diversity and vitality of an area’s economy. The economic value
associated with fish and wildlife-related recreation is significant for Pima County and contributes greatly
to Arizona’s economy. A national survey of fishing, hunting, and wildlife-associated recreation has been
conducted about every five years since 1955 to evaluate national trends. The survey provides information
on the number of participants in fishing, hunting, and wildlife watching (observing, photographing, and
feeding wildlife), and the amount of time and money spent on these activities. In the most recent survey,
it was reported that in 2006, state resident and nonresidents spent $2.1 billion on fishing, hunting, and
watchable wildlife related recreation in Arizona (U.S. Department of the Interior 2006). In 2001, a
county-level analysis of the national survey data revealed that in Pima County watchable wildlife
activities generated a total economic effect of $327 million, supporting 3,196 jobs, providing residents
with $91 million in salary and wages, and generating $2.3 million in state tax revenue (Southwick
Associates 2003). Fishing and hunting recreation generated a total economic effect of $105 million for the
County, supporting 1,187 jobs, providing residents with $18 million in salary and wages and generating
$5.4 million in state tax revenue (Silberman 2003). These economic benefits illustrate that conserving our
wildlife populations, through efforts such as maintaining or restoring habitat connectivity is also good for
business in the County.

Overview of Regional Planning Efforts That Acknowledge the Importance of
Conserving Wildlife Linkages

There is a long-standing appreciation among local governments, land management agencies,
transportation departments, conservation organizations, energy and utility companies, and citizens across
Pima County of the importance of conserving wildlife linkages and mitigating the impacts of barriers on
wildlife movement.

Open space planning efforts substantively began in Pima County in 1928 with the establishment of
Tucson Mountain Park (Pima County 2009). In 1976, the Trails Access Plan was formed to maintain
access to existing public lands through parcel acquisition. In 1986, the Critical and Sensitive Wildlife
Habitats Study marked the first effort in Pima County to help guide conservation planning by
incorporating considerations for wildlife habitat and biology. In 2001, this effort was greatly refined when
Pima County’s Maeveen Marie Behan Conservation Lands System (CLS) was created based on
comprehensive scientific and planning input (Pima County 2011; see Figure 2 below). The CLS
represents the conservation reserve design of the widely-acclaimed Pima County Sonoran Desert
Conservation Plan (SDCP) and was adopted into Pima County’s Comprehensive Plan to provide
sustainable development guidelines (Pima County 2009). It is noteworthy to point out that in
implementing the CLS, the County’s evaluation of comprehensive plan amendments and land uses
requiring rezoning must consider potential effects to Critical Landscape Connections/CLS designated
areas where preserving and enhancing wildlife movement is a primary concern, shown by the purple
arrows in the map below (see Figure 2 below).
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Figure 2: The Maeveen Marie Behan Conservation Lands System shows the biologically preferred reserve design
and works to provide sustainable guidelines for future development. Critical Landscape Connections, or broadly-
defined areas where wildlife connectivity is significantly compromised, but can still be improved, are shown by the
purple arrows (Pima County 2009).

To aid the implementation of the SDCP, a committee appointed by the Pima County Board of Supervisors
developed a Conservation Bond Program which recommended the acquisition of certain properties to
conserve community open space and important habitat within the CLS. This $174 million bond package
was approved by Pima County voters in 2004 by an overwhelming majority (Pima County 2011).
Subsequent to the voters’ approval, Pima County began acquisition of these properties; to date, upwards
of 175,000 acres have been conserved (48,000+ acres acquired and 127,000+ acres held as grazing
leases). These bond acquisitions actively protect a diverse array of biologically-rich areas and maintain
the landscape network of habitat connectivity throughout Pima County.
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Figure 3: The 2004 Conservation Acquisition Bond Program was approved to help implement the Sonoran Desert
Conservation Plan (Pima County 2011). Multi-use lands are important for habitat and wildlife conservation in the
region.
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In 2006, Pima County voters approved a sales tax increase that allowed the formation of the Regional
Transportation Authority of Pima County (RTA) to address transportation planning across Pima County
(Regional Transportation Authority 2011). As part of that approval, county voters specifically ear-marked
$45 million to be used to incorporate wildlife linkage conservation into transportation projects. Over the
20-year timeframe of the RTA, these funds will mitigate barriers to wildlife movement and reduce
wildlife-vehicle collisions.

RTA projects have been successful in coordinating with broader efforts to facilitate wildlife movement.
For example, in 2009, two significant events occurred—the Town of Oro Valley incorporated the Tucson
— Tortolita — Santa Catalina Mountains Linkage Design (Beier et al. 2006a) through the Arroyo Grande
planning area as an amendment to its General Plan (Town of Oro Valley 2008); and the RTA approved
the funding to construct one overpass and two underpasses as part of the Arizona Department of
Transportation’s improvement to State Route 77 near the Arroyo Grande planning area (Regional
Transportation Authority 2011). In addition, a project proposed by the Tohono O’odham Nation and
supported by data from the Arizona Wildlife Linkages Assessment gained final approval for RTA funding
in December 2011. Through this funding, one overpass and two underpasses will be built over State
Route 86 near Kitt Peak.

The need to maintain habitat connectivity for wildlife will only grow as Arizona becomes more
fragmented in coming decades as development continues to meet the needs of an expanding human
population. Given the relatively undeveloped status of many areas of Pima County at present, we must
continue to integrate knowledge of wildlife linkages and mitigation strategies into land-use and
transportation planning in the region.

Linkage Planning in Arizona: A Statewide-to-Local Approach

Habitat connectivity can be represented at various spatial scales. In Arizona, we have found it valuable to
identify statewide, county-wide, and fine-scale habitat blocks and wildlife linkages to serve different
conservation and planning objectives. The linkage planning tools created at each scale have led to a
progressive refinement of our knowledge of wildlife movement areas and threats to habitat connectivity
across the state, and the fine-scale linkage design presented in this report owes much to the broader-scale
efforts that preceded it.

Arizona’s statewide wildlife linkage planning efforts began in 2004 when federal, state, municipal,
academic, and non-governmental biologists, and land managers participated in a workshop to map
important habitat blocks, linkages, and potential threats to connectivity across the state. This workshop
was convened by the Arizona Wildlife Linkages Workgroup, a collaboration that included the Arizona
Game and Fish Department (AGFD), Arizona Department of Transportation, Federal Highways
Administration, Northern Arizona University (NAU), Sky Islands Alliance, US Bureau of Land
Management, US Fish and Wildlife Service, US Forest Service, and the Wildlands Network, and resulted
in Arizona’s Wildlife Linkages Assessment (AWLA; Arizona Wildlife Linkages Workgroup 2006; see
Figure 4 below). The AWLA provides a vision for maintaining habitat connectivity in a rapidly growing
state and has served as the foundation for subsequent regional and local efforts, including the creation of
fine-scale GIS linkage designs by scientists at NAU (available at www.corridordesign.org) which
provided the template for this report.

The statewide assessment was followed by an effort to map wildlife linkages and potential barriers within
individual Arizona counties. Beginning in 2008 the AGFD partnered with county planners to organize
workshops which gath