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1.0 Executive Summary 

Introduction 
Arizona is a land of diverse landscapes. About one-tenth of Arizona is forested, one-fourth is woodland, 
one-fourth is grassland, and the rest is desert shrub. Elevations above 6,000 to 7,000 feet host forests of 
ponderosa pine (Pinus ponderosa), topped in the highest areas by Douglas fir (Pseudotsuga menziesii) and 
other firs (Abies spp.), spruces (Picea spp.), and aspen (Populus tremuloides). From 4,500 to 7,500 feet in 
the northern half of the state, piñon pine (Pinus spp.) and juniper (Jiniperus spp.) predominate, while 
evergreen oak and chaparral grow between 4,000 and 6,000 feet in the central mountains. Plains grasses 
cover about one-third of the Colorado Plateau, and Sonoran or desert grasslands carpet the higher 
elevations of the basins. Mesquite (Prosopis spp.) trees and shrubs have invaded many historical 
grasslands in the southern part of Arizona. Cacti grow throughout the state, with the greatest variety 
below 2,000 feet. Foothills in the Tucson-Phoenix area carry giant saguaro cacti (Carnegia gigantea) of 
the Sonoran Desert, matched in areas of the northwest Basin and Range Province by dramatic stands of 
Joshua trees (Yucca brevifolia). Shrubs dominate the lowest portions of all areas: big sagebrush (Artemesia 
tridentata) and saltbush (Atriplex spp.) in the Colorado Plateau, creosote bush (Larrea tridentata) in the 
Basin and Range. 
 
Land ownership within Arizona is also quite diverse. Federal and state agencies and Native American 
Tribes manage the majority of lands with only a small portion (13%) being privately owned. The Forest 
Action Plan (FAP) is truly reflective of this diverse land base and draws on the strong relationships with 
Ƴŀƴȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀƴŘ ŀƎŜƴŎƛŜǎΦ ¢Ƙƛǎ ŎƻƭƭŀōƻǊŀǘƛǾŜ άŀƭƭ ƭŀƴŘǎέ ŀǇǇǊƻŀŎƘ ŦƻǊ ǘƘŜ FAP is critical for 
successful near-term and long-term positive outcomes on the landscape. 
 
The development of the FAP was prompted by federal legislative requirements. The amended Cooperative 
Forestry Assistance Act of 2008 (commonly referred to as the Farm Bill) added new requirements for the 
states to identify priority forest landscape areas (i.e., a statewide assessment of forest resources) and 
highlight work needed to address national, regional, and state forest management priorities (i.e., a 
statewide forest resource strategy). 
 
States were required to complete a Forest Action Plan in order to qualify for funds under the Cooperative 
Forestry Assistance Act (CFAA). The CFAA funds are provided to states through the State and Private 
Forestry (S&PF) program of the USDA Forest Service. Currently, Arizona receives several million dollars 
annually to protect communities at risk from wildfire, assist private forest landowners, promote sound 
forest practices, and assist communities with their urban forests. Most of the CFAA funding received by 
the Arizona Department of Forestry and Fire Management (DFFM) is provided as grants to local 
organizations that provide matching funds and additional planning and implementation resources. The 
combination of state and local efforts, along with coordination and collaboration with federal, tribal and 
other land management agencies, provides substantial leveraging of CFAA funds to benefit Arizona 
forests, woodlands, and citizens. 
 
The responsibility for developing the Forest Action Plan belongs to the State Forester and DFFM. The State 
Forester appointed a task group with diverse representation to work with agency staff to develop the final 
Arizona Forest Resource Assessment and Arizona Forest Resource Strategy, and both documents were 
completed in June 2010.  
 



 pg. 5 

The Farm Bill requires states to review their Forest Action Plans every 5 years. In 2015, DFFM created the 
Status Report and Addendum ƛƴ ǿƘƛŎƘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ !ǊƛȊƻƴŀΩǎ CƻǊŜǎǘ !Ŏǘƛƻƴ tƭŀƴ ǎƛƴŎŜ нлмл ǿŀǎ 
ǎǳƳƳŀǊƛȊŜŘΦ ¢ƘŜ {ǘŀǘŜ ŀƴŘ tǊƛǾŀǘŜ CƻǊŜǎǘǊȅ .ƻŀǊŘ ƛƴǘǊƻŘǳŎŜŘ ƴŜǿ άbŀǘƛƻƴŀƭ tǊƛƻǊƛǘƛŜǎέ ŀƴŘ ǊŜǉǳƛǊŜŘ ǘƘŀǘ 
they be included in state Forest Action Plans. As such, an Addendum was made to the Forest Action Plan, 
which provided an overview of the implementation summarized by the three National Priorities.  
 
This document, the 2020 FAP, is the 10-year update to the original Forest Action Plans completed in 2010. 
While the 2010 Assessment and Strategy focused on forests and woodlands exclusively, the FAP takes an 
άŀƭƭ ƭŀƴŘǎέ ŀǇǇǊƻŀŎƘ ŀƴŘ ŜȄǇŀƴŘ ƛǘǎ ǎŎƻǇŜ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ŜƴǘƛǊŜǘȅ ƻŦ ǘƘŜ ǎǘŀǘŜ ƻŦ !ǊƛȊƻƴŀΦ This approach 
has allowed for more collaboration, which lead to a better evaluation of ArƛȊƻƴŀΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ, 
threats to those resources and strategies to address these threats. As described in the Assessment 
Methodology and Outreach section, the 2020 update included and stakeholder review and edit.   
However, even though the FAP has changed and expanded some of the original ideas of the 2010 Forest 
Action Plan, it stays true to the basic principles identified early in the process: 
 

1. Build upon a strong collaborative foundation  
2. Use and leverage existing work to the fullest extent possible  
3. Develop a strong framework for future work 

 
Overview of Issues 
The 2020 FAP, like the 2010 FAP organized the critical resource issues into eight major categories:  

1. People and Landscapes 
2. Ecosystem Health 
3. Water 
4. Air 
5. Fire 
6. Economics 
7. Climate Change 
8. Culture 

As issues were identified, evaluated and classified, it became clear there were three overarching needs 
that cut across all of the issues: 

1. Funding to accomplish land management activities 
2. Developing the capacity to collaboratively accomplish land management goals 
3. Educating the public about natural resource management. 

It is clear that various aspects of funding, capacity and education must be considered as strategies are 
developed and implemented and priority/focus areas addressed. 
 
Purposes and Uses 
The FAP puts forth a broad array of issues, goals, and necessary actions. In short, it attempts to address 
key factors that natural resources affect as well as key factors that affect natural resources. It also 
addresses the three national themes outlined in the Farm Bill: 

1. Conserve working forestlands, 
2. Protect forests from harm, 
3. Enhance public benefits from trees and forests. 

 
The FAP provides the following information as a foundation: 

¶ An analysis of present and future conditions, trends, and threats on all ownerships in the state 
using publicly available information. 
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¶ Identification of natural resource related threats, benefits, and services consistent with the Farm 
Bill national themes. 

¶ An analysis of how to incorporate existing statewide plans, including Wildlife Action Plans and 
Community Wildfire Protection Plans, and planning for existing State Forestry programs and 
initiatives. 

¶ Outlines long-term coordinated approaches for addressing resource issues and opportunities in 
priority landscapes. 

¶ Describes how the state proposes to invest federal funding and other resources to address state, 
regional, and national management priorities. 

¶ Identifies key partners and stakeholders for future program, agency, and partner coordination. 

¶ Incorporates existing statewide plans including the State Wildlife Action Plan (SWAP) and 
Community Wildfire Protection Plans (CWPP), and 

¶ Discusses the resources necessary for implementation. 
 
It is intended that the plan be implemented ǳǎƛƴƎ ŀ ά{ƘŀǊŜŘ  
έ ŀǇǇǊƻŀŎƘ ǿƘŜǊŜōȅ ǇǊƻƧŜŎǘǎ ŀƴŘ ǇǊƻƎǊŀƳǎ ŀǊŜ ŜŦŦŜŎǘƛǾŜƭȅ ƛƳǇƭŜƳŜƴǘŜŘ ŀŎǊƻǎǎ ƳǳƭǘƛǇƭŜ ƻǿƴŜǊǎƘƛǇǎ ŀƴŘ 
jurisdictions. Given the themes and broad components, the FAP lends itself to a wide variety of 
applications that go beyond the state level. 
 
Conclusion 
Natural resources in Arizona, regardless of ownership, are national treasures and it is impossible to 
measure their values with dollars and cents. They provide a variety of critical ecosystem goods and 
services. However, the demands and pressures on our forests, woodlands, etc. are increasing in Arizona 
and nationwide, presenting challenges. 
 
The FAP will provide steps that will assist a variety of partners and stakeholders in: 

1. Taking actions that will better address priority issues 
2. Receiving funding based on a broadly supported, effectively designed approaches 
3. Improving communication, collaboration, and leveraging of resources 
4. Successfully implementing projects, programs, and initiatives across landscapes involving multiple 

ownerships 
5. Enhancing thŜ ŎŀǇŀŎƛǘȅ ƻŦ !ǊƛȊƻƴŀΩǎ ƭŀƴŘǎŎŀǇŜǎ to provide life-giving ecosystem services and 

products such as clean water, clean air, recreational experiences, traditional and non-traditional 
natural products, and quality habitat for wildlife.  
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2.0 Introduction and Background 

Introduction 
The natural resources of Arizona are an invaluable asset vital to all the staǘŜΩǎ ŎƛǘƛȊŜƴǎΦ !ǊƛȊƻƴŀ ƛǎ more 
than the typical image of saguaro cactus in the Sonoran Desert. It is a land of diverse landscapes and 
diverse forests. There is an array of trees from the cottonwood-willow riparian forests and mesquite 
bosques hugging river courses to subalpine firs cloaking the tallest mountain peaks to paloverdes shading 
urban communities.  
 
To many, it comes as a surprise to learn Arizona has more than 19 million acres of forestlands. These 
ŦƻǊŜǎǘǎ ǇǊƻǾƛŘŜ ǎǳōǎǘŀƴǘƛŀƭ ōŜƴŜŦƛǘǎ ƻŦ άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ ǘƻ ǘƘŜ ǇŜƻǇƭŜ ƻŦ !ǊƛȊƻƴŀΦ aŀƴȅ ƻŦ ǘƘŜǎŜ ƎƻƻŘǎ 
and services are traditionally viewed as free benefits from nature to society. One of many examples of 
ǎǳŎƘ ŀƴ άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜέ ƛǎ ŎƭŜŀƴ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ !ŎŎƻǊŘƛƴƎ ǘƻ the National Academies of Sciences, 
forests in the United States provide two-ǘƘƛǊŘǎ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ ¢Ƙƛǎ ƛǎ ŀƴ ŜȄǘǊŜƳŜƭȅ ŎǊƛǘƛŎŀƭ 
function in an arid state undergoing rapid population growth. In 2017, the Arizona census recorded over 
7 million people and population projections suggest that this number will reach 12 million by 2050. Other 
ecosystem services provided by forests include wildlife habitats, clean air, recreation, and renewable 
energy.  
 
The management of lands within Arizona is very diverse. Federal and state agencies along with Native 
American Tribes manage most of !ǊƛȊƻƴŀΩǎ ƭŀƴŘǎΦ hƴƭȅ ŀ ǎƳŀƭƭ ǇƻǊǘƛƻƴ ƛǎ ƻǿƴŜŘ ǇǊƛǾŀǘŜƭȅΦ 5ƛŦŦŜǊŜƴǘ ŦŜŘŜǊŀƭ 
agencies have responsibility for specific lands including the Forest Service, Bureau of Land Management, 
National Park Service, US Fish and Wildlife Service, and the Bureau of Reclamation. The Bureau of Indian 
Affairs assists certain tribes with the management of tribal lands. There are also areas under the 
jurisdiction of the Department of Defense (e.g., Fort Huachuca in Cochise County). These multiple 
ownerships can create substantial complexity when trying to address natural resource issues on a larger 
scale that affect lands under different ownerships or jurisdictions in the same region of the state. Thus, it 
is critical to develop and draw upon strong relationships with many organizations and agencies for any 
statewide assessment or strategy to be truly reflective of this diverse land base. Collaboration will be 
critical to both the short-term and long-term success of land management activities in our state. 
 
Collaborative processes are all the more crucial since vŀǎǘ ŀǊŜŀǎ ƻŦ ǘƘŜ нл Ƴƛƭƭƛƻƴ ŀŎǊŜǎ ƻŦ !ǊƛȊƻƴŀΩǎ land 
is unhealthy and vulnerable to unnatural fire due to accumulated fuels and ongoing drought. In 2002, the 
catastrophic Rodeo-Chediski Fire burned 470,000 acres, destroyed more than 400 homes, and threatened 
many others. Containment and suppression costs exceeded $50 million as well as other immeasurable 
costs of rebuilding the communities and restoring ecosystems that were destroyed. With the suppression 
first mentality of land managers over the past 100 years future wildfires of this scale and severity are just 
as if not even more likely to occur.  
 
¢ƘŜ ŎƘŀƭƭŜƴƎŜ ƻŦ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜǎŜ ǘƘǊŜŀǘǎ ƛǎ ŎƻƳǇƻǳƴŘŜŘ ōȅ !ǊƛȊƻƴŀΩǎ ǊŀǇƛŘƭȅ ƛƴŎreasing population and 
limited state and municipal budgets. This stark reality helps to further emphasize the need to set funding 
priorities according to which landscapes and ecosystems are most critical. It also brings to light again the 
importance of collaboration with agencies, organizations, and citizens. Such approaches are being 
emphasized across all sectors of government and funding in the United States. It is our intent that we 
make the best use of limited dollars to meet the greatest needs fƻǊ !ǊƛȊƻƴŀΩǎ ŎƛǘƛȊŜƴǎ ŀƴŘ ƴŀǘǳǊŀƭ resources 
through the implementation of the strategies in this document. Arizona will be better positioned to 
improve funding, demonstrate results and achieve priority outcomes.   
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Background 
Farm Bill and Cooperative Forestry Assistance Act  
Commonly referred to as the Farm Bill, the Food, Conservation and Energy Act of 2008 was enacted on 
June 19, 2008. This legislation amended the Cooperative Forestry Assistance Act of 1978 and required 
each state to complete a statewide forest resource assessment and a statewide forest resource strategy 
to receive, or continue to receive, federal funds under the Cooperative Forestry Assistance Act (CFAA). 
 
The CFAA funds are provided to states through the State and Private Forestry (S&PF) section of the USDA 
Forest Service (USFS). Currently, Arizona receives several million dollars annually to protect communities 
from wildfire, assist private forest landowners, promote healthy forest practices, and assist communities 
with their urban forests. Most CFAA funding received by the Arizona Department of Forestry and Fire 
Management (DFFM) is passed through to local organizations by way of grants that require matching 
funds and additional implementation resources. The combination of state and local efforts along with 
coordination and collaboration with federal, tribal, and other land management agencies provides 
substantial leveraging of these funds to benefit Arizona natural resources and citizens. 
 
To receive CFAA funding, the 2008 legislation also requires that states focus on landscape-level outcomes 
to achieve national private forest conservation priorities. These priorities, which are a result of the 
άǊŜŘŜǎƛƎƴέ ŜŦŦƻǊǘ ǿƛǘƘƛƴ ǘƘŜ {ϧtC ǎŜŎǘƛƻƴ ƻŦ ǘhe USFS, include:   
 

¶ Conserve working forest landscapes  

¶ Protect forests from threats  

¶ Enhance public benefits from trees and forests 
 
The amended CFAA of 2008 also requires states to identify priority forest landscape areas and highlight 
work needed to address national, regional, and state forest management priorities. 
 

Federal Guidance  
The National Association of State Foresters (NASF) and US Forest Service S&PF collaborated to provide 
specific guidance to states beyond what was provided in legislation. Their guidance identifies the following 
minimum requirements for the Resource Assessment: 
 
Å Provide an analysis of present and future forest conditions, trends, and threats on all ownerships 

in the state using publicly available information.  
Å Identify forest-related threats, benefits, and services consistent with the S&PF Redesign national 

themes.  
Å Delineate priority rural and urban forest landscape areas to be addressed by the state forest 

resource strategy.   
Å Work with neighboring states and governments to identify any multi-state areas that are a 

regional priority.  
Å Incorporate existing statewide plans, including Wildlife Action plans and Community Wildfire 

Protection Plans, and address existing S&PF program planning requirements.   
 

Forest Resource Strategy, Annual Reporting, and Updates  
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The Strategy was developed as a separate companion document to this Assessment and, where possible, 
complemented other state and federal agency assessment and planning work. Both the Assessment and 
the Strategy for Arizona were completed in 2010.  
 
The Arizona Department of Forestry and Fire Management (DFFM), beginning in 2011, required reporting 
of accomplishments. Reporting included information about activities of DFFM as well as activities of other 
agencies and organizations working toward common forest resource objectives and outcomes.   
 
The 2008 Farm Bill requires states to update their Forest Action Plan every five years or as required by the 
Secretary of Agriculture. DFFM completed the required update of the Arizona Forest Action Plan in 2015. 
The document summarized the implementation of the Arizona Forest Action Plan since the plansΩ 
development in 2010. The update also supplied an overview of the implementation that was required by 
the three National Priorities section. 
 
The 2015 Forest Action Plan update, titled: 2015 Status Report and Addendum, was a report on the 2010 
Arizona Forest Resource Assessment and Strategy and not an actual update of the Forest Action Plan. 
However, the 2015 Addendum satisfied the requirements of the 2008 Farm Bill and a full update of the 
plan was required by 2020. This update, The Arizona Forest Action Plan (FAP), was completed in 2018 and 
expanded the scope beyond forests to all landscapes in Arizona. The Strategy and Assessment from the 
2010 Forest Action have now been combined in the FAP.   
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3.0 Assessment Methodology and Outreach  
 
Though some of the methodologies have changed the basic principles identified for the original Arizona 
Natural Resource Assessment, still govern how the assessment portion of the FAP was prepared:  

1. Build upon a strong collaborative foundation. The management of lands within Arizona is very 
diverse. Federal and state agencies along with Native American Tribes manage most Arizona lands 
(83%). Only a small portion is privately owned. For any assessment or strategy to be truly 
reflective of this diverse ƭŀƴŘ ōŀǎŜΣ ƛǘ Ƴǳǎǘ ǘŀƪŜ ŀƴ άŀƭƭ-ƭŀƴŘǎέ ŀǇǇǊƻŀŎƘΦ Lǘ ƛǎ ƛƳǇŜǊŀǘƛǾŜ ǘƻ 
continue to develop and draw upon strong relationships with many organizations and agencies. 
Collaboration is critical to both the short-term and long-term success of land management.  

2. Use and leverage existing work to the fullest extent possible. Substantial assessment and 
planning work has already been completed in Arizona by many federal and state agencies, non-
governmental organizations, academic institutions, and collaborative groups. This existing work 
should be relied on wherever possible, and not duplicated.  

3.  Develop a strong framework for future work. The short-term requirements for development of 
the Assessment will be met, but more importantly, these documents need to be flexible enough 
to continue to be refined and developed over time. As additional resources are applied and new 
information developed, the Assessment and Strategy will be refined and strengthened. A strong 
framework for this future work is critical.    

 

3.1 Issue Work Groups 
 
Eight (8) issue work groups were assembled for each of the resource issues identified in the previous 
Forest Action Plans. These issue work groups were led by one or more Arizona Department of Forestry 
and Fire Management staff to update the 2010 Forest Action Plan Assessment and Strategy with the above 
principles in mind. The composition of many existing collaborative organizations were leveraged to keep 
the size of the groups manageable. Representation was sought from all of the largest land management 
agencies and organizations, statewide councils and collaborative groups, the statewide academic 
community, and non-governmental organizations in order to build a strong collaborative plan. Each work 
group in the 2020 update provided comments to their specific resource issue in the Forest Action Plan 
and collaborated to complete updates or retain sections as is. Work groups met monthly to discuss each 
resource issue and the related goals and objectives from the 2010 plan. An online platform (Basecamp) 
was used to communicate with stakeholders and record plan revisions. 
 
The groups included representation from these key agencies:  

Arizona Commerce Authority - The Arizona Commerce Authority (ACA) is the leading economic 
development organization with ŀ ǎǘǊŜŀƳƭƛƴŜŘ Ƴƛǎǎƛƻƴ ǘƻ ƎǊƻǿ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴ !ǊƛȊƻƴŀΩǎ ŜŎƻƴƻƳȅΦ 
¢ƘŜ !/! ǳǎŜǎ ŀ ǘƘǊŜŜπǇǊƻƴƎŜŘ ŀǇǇǊƻŀŎƘ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳȅΥ ǊŜŎǊǳƛǘΣ ƎǊƻǿΣ ŎǊŜŀǘŜ ς 
ǊŜŎǊǳƛǘ ƻǳǘπƻŦπǎǘŀǘŜ ŎƻƳǇŀƴƛŜǎ ǘƻ ŜȄǇŀƴŘ ǘƘŜƛǊ ƻǇŜǊŀǘƛƻƴǎ ƛƴ !ǊƛȊƻƴŀΤ ǿƻǊƪ ǿƛǘƘ ŜȄƛǎǘƛƴƎ 
companies to grow their business in Arizona and beyond; and collaborate with entrepreneurs and 
companies large and small to create new jobs and businesses in targeted industries. 
Arizona Department of Environmental Quality - !59v ƛǎ ŀ ǎŜǇŀǊŀǘŜΣ ŎŀōƛƴŜǘπƭŜǾŜƭ ŀƎŜƴŎy that 
ŘƛǊŜŎǘǎ ŀƭƭ ƻŦ !ǊƛȊƻƴŀϥǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ǇǊƻƎǊŀƳǎΦ !59vΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǇǊƻǘŜŎǘ ŀƴŘ 
enhance public health and the environment in Arizona. The department does this by overseeing 
ǘƘŜ ǎǘŀǘŜΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƭŀǿǎ ŀƴŘ ŀǳǘƘƻǊƛȊŜŘ ŦŜŘŜǊŀƭ ǇǊƻƎǊŀƳǎ to prevent pollution of the air, 
ǿŀǘŜǊΣ ŀƴŘ ƭŀƴŘΣ ŀƴŘ ǘƻ ŜƴǎǳǊŜ ŎƭŜŀƴπǳǇ ƻŦ ǎǳŎƘ Ǉƻƭƭǳǘƛƻƴ ǿƘŜƴ ƛǘ ƻŎŎǳǊǎΦ !59vϥǎ Ǝƻŀƭ ƛǎ ǘƻ ƭŜŀŘ 
Arizona and the nation in protecting and enhancing the environment and improving the quality 
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of life for the people of our state. The agency helps Arizonans respect the balance between the 
natural world and the people who depend on it for sustenance, prosperity and a fulfilling quality 
of life. 
Arizona Department of Forestry and Fire Management - Responsible for implementation of 
cooperative forestry programs as well as wildland fire suppression and management on 
approximately 22 million acres of state and private land outside incorporated communities. The 
agency provides services for fire prevention, urban and community forestry, forest stewardship, 
forest health, utilization and marketing, and has a wide variety of grants available. DFFM works 
closely with the US Forest Service and other partners to implement a variety of cooperative 
forestry and fire management programs authorized under the Cooperative Forestry Assistance 
Act.    
Arizona Department of Transportation - The Arizona Department of Transportation (ADOT) is a 
ƳǳƭǘƛƳƻŘŀƭ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀƎŜƴŎȅ ǎŜǊǾƛƴƎ ƻƴŜ ƻŦ ǘƘŜ ŦŀǎǘŜǎǘπƎǊƻǿƛƴƎ ŀǊŜŀǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΦ !5h¢ 
is responsible for planning, building and operating a complex highway system in addition to 
building and maintaining bridges and the Grand Canyon Airport. A major component of the 
ƻǊƎŀƴƛȊŀǘƛƻƴ ƛǎ ǘƘŜ aƻǘƻǊ ±ŜƘƛŎƭŜ 5ƛǾƛǎƛƻƴΣ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƛǘƭŜΣ ǊŜƎƛǎǘǊŀǘƛƻƴ ŀƴŘ ŘǊƛǾŜǊπƭƛcense 
services to the public throughout the state of Arizona. The people, who purchase fuel, drive or 
own private and commercial vehicles, or use transportation services fund ADOT. To build and 
ƻǇŜǊŀǘŜ ǘƘŜ ǎǘŀǘŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳǎΣ ƛƴŘƛǾƛŘǳŀƭǎ ŀƴŘ ōǳsinesses invest money through fuel 
ǘŀȄŜǎΣ ƳƻǘƻǊπŎŀǊǊƛŜǊ ŦŜŜǎ ŀƴŘ ǾŜƘƛŎƭŜ ǘƛǘƭŜΣ ǊŜƎƛǎǘǊŀǘƛƻƴ ŀƴŘ ƭƛŎŜƴǎŜ ŦŜŜǎΦ 
Arizona Game and Fish Department - The mission of the Arizona Game and Fish Department is 
ǘƻ ŎƻƴǎŜǊǾŜ !ǊƛȊƻƴŀΩǎ ŘƛǾŜǊǎŜ ǿƛƭŘƭƛŦŜ ǊŜǎƻǳǊŎŜǎ ŀƴŘ Ƴŀnage for safe, compatible outdoor 
recreation opportunities for current and future generations. The Arizona Game and Fish 
Commission establishes policy for the management, preservation, and harvest of wildlife. The 
Commission makes rules and regulations for managing, conserving, and protecting wildlife and 
ŦƛǎƘŜǊƛŜǎ ǊŜǎƻǳǊŎŜǎΣ ŀƴŘ ǎŀŦŜ ŀƴŘ ǊŜƎǳƭŀǘŜŘ ǿŀǘŜǊŎǊŀŦǘ ŀƴŘ ƻŦŦπƘƛƎƘǿŀȅ ǾŜƘƛŎƭŜ ƻǇŜǊŀǘƛƻƴǎ ŦƻǊ ǘƘŜ 
benefit of the citizens of Arizona.  
Arizona Nursery Association - The Arizona Nursery Association (ANA) is a professional trade 
organization dedicated to the promotion and advancement of the nursery industry for its 
members and the public they serve in Arizona. ANA works toward the solution of problems 
common to all in the nursery industry; conducts educational programs for the nursery industry; 
promotes a better understanding of nursery services, plant material and the use of garden 
products by the general public; cooperates with state agencies in combating horticultural pests 
and diseases; and encourage the nursery industry to better serve the retail customer. Annually, 
ANA holds the Southwest Horticulture Annual Day of Education (SHADE) conference to provide 
an educational opportunity to partners and professionals in the nursery industry. They also 
provide grŀƴǘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǊŜǎŜŀǊŎƘ ƛƴ !ǊƛȊƻƴŀΩǎ ƴǳǊǎŜǊȅ ŀƴŘ ƘƻǊǘƛŎǳƭǘǳǊŀƭ ǊŜƭŀǘŜŘ ƛƴŘǳǎǘǊƛŜǎΦ 
ANA is a partner of DFFMΩǎΣ ŀƴŘ ǊƻǳǘƛƴŜƭȅ ǇŀǊǘƛŎƛǇŀǘŜǎ ƛƴ ǘƘŜ {ǘŀǘŜΩǎ ¦Ǌōŀƴ ŀƴŘ /ƻƳƳǳƴƛǘȅ 
Forestry program. 
 
Arizona Public Service - !t{Σ !ǊƛȊƻƴŀΩǎ ƭŀǊƎŜǎǘ ŀƴŘ ƭƻƴƎŜǎǘπǎŜǊǾƛƴƎ ŜƭŜŎǘǊƛŎƛǘȅ ǳǘƛƭƛǘȅΣ ǎŜǊǾŜǎ ƴŜŀǊƭȅ 
мΦн Ƴƛƭƭƛƻƴ ŎǳǎǘƻƳŜǊǎ ƛƴ мм ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ мр ŎƻǳƴǘƛŜǎΦ ²ƛǘƘ ƘŜŀŘǉǳŀǊǘŜǊǎ ƛƴ tƘƻŜƴƛȄΣ !t{ ƛǎ ǘƘŜ 
principal subsidiary of Pinnacle West Capital Corp. (NYSE: PNW). Arizona Public Service Company 
has been powering Arizona's economic growth since its founding in 1886. Healthy, vital 
communities are an essential part of its vision of creating a sustainable energy future for Arizona. 
Arizona State Land Department - Responsible for management and administration of 9.2 million 
acres of State Trust Land (13% of Arizona's land base) for 13 public beneficiaries. The primary 
beneficiary is the Common Schools (K-12). Revenue is generated through the sale and lease of 
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State Trust land and products from those lands (i.e., mineral materials, water, wood products, 
etc.).  
Arizona State University ς Sustainable Cities Network - The Network (SCN) is a vehicle for 
communities to share knowledge and coordinate efforts to understand and solve sustainability 
problems. It is designed to foster partnerships, identify best practices, provide training and 
ƛƴŦƻǊƳŀǘƛƻƴΣ ŀƴŘ ŎǊŜŀǘŜ ŀ ōǊƛŘƎŜ ōŜǘǿŜŜƴ !ǊƛȊƻƴŀ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŦǊƻƴǘπƭƛƴŜ 
challenges facing local communities. SCN began in the Julie Ann Wrigley Global Institute of 
Sustainability. The Network provides practitioners with knowledge, resources, and innovations to 
accelerate the valley toward national leadership in sustainability. 
Borderlands Restoration - Borderlands Restoration helps to reconnect wildlife, land, and people 
in the Arizona/Sonora Borderland region by involving people in restoring the ecosystem on which 
both humans and wildlife depend. This includes restoring functional physical landscape processes, 
growing and planting native plants, supporting springs and pollinators, and forging and 
maintaining bonds between people and the natural world. Habitats of rare plants and wildlife, as 
well as wildlife corridors, especially between isolated mountain ranges, are of special concern. 
Many programs that Borderlands Restoration conduct include public education and volunteer 
support. Borderlands Restoration partners with many conservation groups, and has been a close 
partner with DFFMΩǎ ŎƻƻǇŜǊŀǘƛǾŜ ŦƻǊŜǎǘǊȅ ǇǊƻƎǊŀƳǎ ƛƴ southeastern Arizona. 
Desert Landscape Conservation Cooperative - The Bureau of Reclamation and the U.S. Fish and 
²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜ ƘŀǾŜ ǇŀǊǘƴŜǊŜŘ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ 5ŜǎŜǊǘ [//Φ ¢ƘŜ 5ŜǎŜǊǘ [// ƛǎ ŀ ōƛπƴŀǘƛƻƴŀƭΣ ǎŜƭŦπ
ŘƛǊŜŎǘŜŘΣ ƴƻƴπǊŜƎǳƭŀǘƻǊȅ ǊŜƎƛƻƴŀƭ ǇŀǊǘƴŜǊǎƘƛp formed and directed by resource management 
entities as well as interested public and private entities in the Mojave, Sonoran, and Chihuahuan 
Desert regions of the southwestern United States and northern Mexico. Through collaborative 
partnerships, the Desert LCC seeks to provide scientific and technical support, coordination, and 
communication to resource managers and the broader Desert LCC community to address climate 
ŎƘŀƴƎŜ ŀƴŘ ƻǘƘŜǊ ƭŀƴŘǎŎŀǇŜπǎŎŀƭŜ ŜŎƻǎȅǎǘŜƳ ǎǘǊŜǎǎƻǊǎΦ 
Eastern Arizona Counties Organization - A longtime collaboration between Apache, Gila, Graham, 
Greenlee, and Navajo Counties was formalized in 1993 by an Intergovernmental Agreement to 
create the Eastern Arizona Counties Organization (ECO).  The ECO Counties have progressively 
developed a leading role in natural resources and public lands management issues in Eastern 
Arizona, and for several years have implemented a comprehensive set of environmental programs 
including research, demonstration projects, educational forums, and public information 
ŘƛǎǎŜƳƛƴŀǘƛƻƴ ŜŦŦƻǊǘǎ ǘƘŀǘ ǇǊƻƳƻǘŜŘ ŀƴŘ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŜ ǎǘŜǿŀǊŘǎƘƛǇπōŀǎŜŘ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ 
natural resources throughout Arizona. 
Ecological Restoration Institute - The Ecological Restoration Institute (ERI) is nationally 
recognized for mobilizing the unique assets of a university to help solve the problem of 
unnaturally severe wildfire and degraded forest health throughout the American West. The ERI, 
based in the Northern Arizona University School of Forestry in Flagstaff, AZ, works to help land 
management agencies and communities by providing comprehensive focused studies, monitoring 
and evaluation research, and technical support. The ERI is funded by a combination of 
programmatic state and federal funding, such as the Southwest Ecological Restoration Institutes 
(SWERI), and through competitive grants programs. The goals of ERI go beyond scientific discovery 
to the meaningful application of scientific knowledge that makes a difference for western forests. 
Landscape Conservative Cooperatives - With the signing of Secretarial Order No. 3289, the 
Department of the Interior launched the Landscape Conservation Cooperatives (LCCs) to better 
integrate science and management to address climate change and other landscape scale issues. 
By building a network that is holistic, collaborative, adaptive, and grounded in science, LCCs are 
working to ensure the sustainability of our economy, land, water, wildlife, and cultural resources. 
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Each of the 22 LCCs brings together federal, state, and local governments along with Tribes and 
CƛǊǎǘ bŀǘƛƻƴǎΣ ƴƻƴπƎƻǾŜǊƴƳŜƴǘŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ǳƴƛǾŜǊǎƛǘƛŜǎΣ ŀƴŘ ƛƴǘŜǊŜǎǘŜŘ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ 
organizations. Our partners work collaboratively to identify best practices, connect efforts, 
identify science gaps, and avoid duplication through conservation planning and design. 
Northern Arizona University - b!¦ ƛǎ ŀ ǎǘŀǘŜ ǳƴƛǾŜǊǎƛǘȅ ǿƛǘƘ ƴŀǘƛƻƴŀƭƭȅ ǊŀƴƪŜŘ ǇǊƻƎǊŀƳǎΣ ŀ ƘƛƎƘπ
research status, and is emerging as a leader in sustainability, science, business, green building, 
and cultural arts. Empowered by the Arizona Board of Regents to provide educational 
opportunities statewide, the university serves students at the Flagstaff campus, multiple 
statewide locations, and onlineτoffering nearly 150 combined undergraduate and graduate 
degree programs, all distƛƴƎǳƛǎƘŜŘ ōȅ ŀƴ ƻƴƎƻƛƴƎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŎƭƻǎŜ ǎǘǳŘŜƴǘπŦŀŎǳƭǘȅ 
relationships.   
Salt River Project - The Salt River Project (SRP) is a large public power utility in central Arizona 
that provides electricity and water to more than 2 million people in its service area. SRP 
participates in a number of community outreach programs, and is recognized by the Arbor Day 
CƻǳƴŘŀǘƛƻƴ ŀǎ ŀ ¢ǊŜŜ [ƛƴŜ ¦{! ǳǘƛƭƛǘȅΦ {wt ƛǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ǘƘŜ άwƛƎƘǘ ¢ǊŜŜΣ wƛƎƘǘ tƭŀŎŜέ ƳŜƴǘŀƭƛǘȅ 
as well. They also provide funding for forest treatments in northern Arizona to improve watershed 
health through a program called the Northern Arizona Forest Fund.   
Sky Island Alliance - The Sky Island Alliance (SIA) restores the wild lands, wildlife, and waters that 
embody the sacred landscape of the Sky Islands. SIA works in southeastern Arizona, southwestern 
New Mexico, and northwestern Mexico, on lands that share a common legacy, culture and beauty. 
¢ƘŜȅ ǿƻǊƪ ŀŎǊƻǎǎ ǘƘŜ ƭŀƴŘǎŎŀǇŜΣ ŦǊƻƳ ǎŀƎǳŀǊƻπǎǘǳŘŘŜŘ ǾŀƭƭŜȅǎ ǘƻ ǘƻǿŜǊƛƴƎ ƻŀƪ ŀƴŘ ǇƛƴŜ ŎƻǾŜǊŜŘ 
mountains. Additionally, SIA uses science, education and advocacy to connect the binational 
landscapes, people, and wildlife of the Sky Islands for the benefit of all. 
The Nature Conservancy - The Nature Conservancy (TNC) conserves the lands and waters on 
which all life depends, internationally. They work collaboratively with local groups to protect and 
conserve land, especially in areas that are ecologically sensitive or subject to development. They 
do this through land acquisition and conservation easements. TNC has helped to conserve 21 
million acres in the US, and over 103 million acres, globally. Their management and conservation 
is based in sound science, and the conservancy employs many land managers, scientists and 
aspiring natural resource professionals.   
University of Arizona - 9ǎǘŀōƭƛǎƘŜŘ ƛƴ муурΣ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ǊƛȊƻƴŀΣ ǘƘŜ ǎǘŀǘŜΩǎ ǎǳǇŜǊ ƭŀƴŘπƎǊŀƴǘ 
ǳƴƛǾŜǊǎƛǘȅ ǿƛǘƘ ǘǿƻ ƳŜŘƛŎŀƭ ǎŎƘƻƻƭǎΣ ǇǊƻŘǳŎŜǎ ƎǊŀŘǳŀǘŜǎ ǿƘƻ ŀǊŜ ǊŜŀƭπǿƻǊƭŘ ǊŜŀŘȅ ǘƘǊƻǳƎƘ ƛǘǎ 
100% Student Engagement initiative. Recognized as a global leader and ranked 16th for the 
employability of its graduates, the UA is also a leader in research, bringing more than $580 million 
in research investment each year, and ranking 19th among all public universities. The UA is 
advancing the frontiers of interdisciplinary scholarship and entrepreneurial partnerships, and is a 
member of the Association of American Universities, the 62 leading public and private research 
universities. It benefits the state with an estimated economic impact of $8.3 billion annually. 
Upper Verde River Watershed Protection Coalition - Working together to protect the Upper 
Verde River, the Coalition is committed to balancing the reasonable water needs of the residents 
of the Upper Verde River Watershed Area with protection of the base flow of the Upper Verde 
wƛǾŜǊ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǎǎƛōƭŜ ŜȄǘŜƴǘΣ ŀƴŘ ŀŎƘƛŜǾƛƴƎ ǎŀŦŜπȅƛŜƭŘ ǿƛǘƘƛƴ ǘƘŜ tǊŜǎŎƻǘǘ !ŎǘƛǾŜ 
Management Area (AMA), by developing BMPs (best management practices) that incorporate 
ǎŎƛŜƴŎŜπōŀǎŜŘ ǇƭŀƴƴƛƴƎΣ ǳǘƛƭƛȊŀǘƛƻƴ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ ŀƭƭ water resources within the Upper 
Verde River Watershed Area, and provide financial and staff resources to support the protection 
activities of the Coalition. 
US Bureau of Indian Affairs - The United States has a unique legal and political relationship with 
Indian tribes and Alaska Native entities as provided by the Constitution of the United States, 
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ǘǊŜŀǘƛŜǎΣ ŎƻǳǊǘ ŘŜŎƛǎƛƻƴǎ ŀƴŘ CŜŘŜǊŀƭ ǎǘŀǘǳǘŜǎΦ ²ƛǘƘƛƴ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘπǘƻπƎƻǾŜǊƴƳŜƴǘ 
relationship, Indian Affairs provides services directly or through contracts, grants, or compacts to 
566 federally recognized tribes with a service population of about 1.9 million American Indian and 
Alaska Natives. While the role of Indian Affairs has changed significantly in the last three decades 
in response to a greater emphasƛǎ ƻƴ LƴŘƛŀƴ ǎŜƭŦπƎƻǾŜǊƴŀƴŎŜ ŀƴŘ ǎŜƭŦπŘŜǘŜǊƳƛƴŀǘƛƻƴΣ ¢ǊƛōŜǎ ǎǘƛƭƭ 
look to Indian Affairs for a broad spectrum of services. 
US Geological Survey - The US Geological Survey (USGS) is a science organization that provides 
impartial information on the health of our ecosystems and environment, the natural hazards that 
ǘƘǊŜŀǘŜƴ ǳǎΣ ǘƘŜ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ǿŜ ǊŜƭȅ ƻƴΣ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŀƴŘ ƭŀƴŘπǳǎŜ ŎƘŀƴƎŜΣ ŀƴŘ 
the core science systems that help us provide timely, relevant, and useable information. The USGS 
collects, monitors, analyzes, and provides scientific understanding about natural resource 
conditions, issues, and problems. They also provide opportunities for partnership, funding, and 
international collaboration.   
USDA Forest Service ς The USDA Forest ServiŎŜ ƛǎ ŀ ƳǳƭǘƛπŦŀŎŜǘŜŘ ŀƎŜƴŎȅ ǘƘŀǘ ƳŀƴŀƎŜǎ ŀƴŘ 
ǇǊƻǘŜŎǘǎ мрп ƴŀǘƛƻƴŀƭ ŦƻǊŜǎǘǎ ŀƴŘ нл ƎǊŀǎǎƭŀƴŘǎ ƛƴ пп ǎǘŀǘŜǎ ŀƴŘ tǳŜǊǘƻ wƛŎƻΦ ¢ƘŜ ŀƎŜƴŎȅΩǎ Ƴƛǎǎƛƻƴ 
ƛǎ ǘƻ ǎǳǎǘŀƛƴ ǘƘŜ ƘŜŀƭǘƘΣ ŘƛǾŜǊǎƛǘȅΣ ŀƴŘ ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŦƻǊŜǎǘǎ ŀƴŘ ƎǊŀǎǎƭŀƴŘǎ ǘƻ ƳŜŜǘ 
the needs of present and future generations.  The Southwestern Region is 20.6 million acres. 
There are six national forests in Arizona, 5 national forests and a national grassland in New 
Mexico, and one national grassland each in Oklahoma and the Texas panhandle. The region ranges 
in elevation from 1,600 feet above sea level and an annual rainfall of 8 inches in Arizona's lower 
{ƻƴƻǊŀƴ 5ŜǎŜǊǘ ǘƻ моΣмтмπŦƻƻǘ ƘƛƎƘ ²ƘŜŜƭŜǊ tŜŀƪ ŀƴŘ ƻǾŜǊ ор ƛƴŎƘŜǎ ƻŦ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŀ ȅŜŀǊ ƛƴ 
northern New Mexico. 
USDA Natural Resource Conservation Service - A federal agency providing both technical and 
financial assistance to private and tribal landowners for the conservation of natural resources and 
the environment. The conservation delivery system is a collaborative effort with ArizonŀΩǎ пм 
Natural Resource Conservation Districts (NRCDs). Participation of NRCS staff on the issue groups, 
along with other direct communications, reinforced the important link with the State Technical 
Advisory Committee (an NRCS lead organization that provides recommendations to carry out 
conservation provisions of the Farm Bill).   
USDI Bureau of Land Management ς A federal multiple-use agency that administers 12.2 million 
surface acres of public land (five national monuments, three national conservation areas, two 
national historic trails, a portion of a national scenic trail, 47 wilderness areas and two wilderness 
study areas), and another 17.5 million subsurface (mineral) acres within the state. The BLM 
balances recreational, commercial, scientific, and cultural interests while striving for long-term 
protection of renewable and nonrenewable resources, including range, timber, minerals, 
recreation, watersheds, fish and wildlife, wilderness, wild horses and burros, and natural, scenic, 
scientific, and cultural values. Direction for management of public land administered by the BLM 
can be found in approved land use plans.   
USDI Fish and Wildlife Service - The Arizona Ecological Services Office of the U.S. Fish and Wildlife 
Service works with public and private partners to protect federally listed endangered and 
threatened species, migratory birds, freshwater fish, and wildlife habitat in Arizona. The Service 
implements all facets of the Endangered Species Act (ESA), including listing, recovery, and 
delisting of native flora and fauna. It also works with the various land management agencies to 
ensure that their projects are in compliance with the ESA. 
Western Forestry Leadership Coalition - The Western Forestry Leadership Coalition represents a 
unique partnership between the Council of Western State Foresters and federal government 
forestry leaders. The Coalition is comprised of 34 members from across the federal and state 
agencies of the west. 
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4.0 Incorporation of Other Plans 
 
State and federal agencies, non-profit organizations, academic institutions, and collaborative groups have 
completed considerable analysis and planning work to address natural resource issues in Arizona. A large 
portion of the FAP is built upon these earlier activities. The following information provides an overview 
about many of the documents that were published and relied upon in the development of the FAP. 
 
The Farm Bill legislation requires integration of several of these documents. However, many Arizona 
efforts go beyond the national norms and it is important that these works be incorporated. Likewise, since 
there are many planning efforts still ongoing, this list will likely grow substantially with time. 
 

4.1 Existing Arizona Planning 
 
¶ Arizona Department of Forestry and Fire Management Strategic Plan 

This guiding document lays out the goals for the next five-year period to better serve our Arizona 
communities and ensure the safety of the public. The mission of the plan is to manage and reduce 
fire risk ǘƻ ǇǊƻǘŜŎǘ !ǊƛȊƻƴŀΩǎ ǇŜƻǇƭŜΣ ŎƻƳƳǳƴƛǘƛŜǎΣ ŀƴŘ ǿƛƭŘƭŀƴŘ ŀǊŜŀǎΦ {ŜŎƻƴŘƭȅΣ ǘƘŜ Ǉƭŀƴ ŀƛƳǎ ǘƻ 
ŎƘŀƳǇƛƻƴ ǘƘŜ ƘŜŀƭǘƘ ƻŦ !ǊƛȊƻƴŀΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ǿƘƛƭŜ ǇǊƻǾƛŘƛƴƎ ǎŜǊǾƛŎŜ ǘƘǊƻǳƎƘ ǎǘǊŀǘŜƎƛŎ 
implementation of cooperative natural resources and fire assistance programs, development and 
support of statewide fire policies, and coordination of resources across all-lands and jurisdictions. 
There are seven goals identified in the strategic plan: Educate Public and Cooperators, Strong 
Forest Industry, Healthy Forests, Woodlands and Watersheds, Fire and Hazard Safe Communities 
ς Wildlands, Fire and Hazard Safe Communities ς All Hazard, Fire and Hazard Safe Communities ς 
Structural, and Organizational Excellence and Efficiency. 

¶ Arizona Urban & Community Forestry Plan  
As the gǳƛŘƛƴƎ ŘƻŎǳƳŜƴǘ ŦƻǊ !ǊƛȊƻƴŀΩǎ ¦Ǌōŀƴ ϧ /ƻƳƳǳƴƛǘȅ CƻǊŜǎǘǊȅ (UCF) Program, this plan 
describes goals, objectives, and actions for a five-year period in the areas of education, public 
awareness, volunteerism, technical assistance, and financial assistance. This five-year plan is an 
important guiding document for review of program accomplishments and enables Arizona to 
receive Federal funding for UCF program efforts. The plan also describes the advisory relationship 
between the Arizona Community Tree Council and the State Forester in support of the DFFMΩǎ 
Urban & Community Forestry Program. 

¶ Community Wildfire Protection Plans  
The Healthy Forest Restoration Act of 2003 authorized the creation of community wildfire 
protection plans (CWPP). Local stakeholders write CWPPs that include an evaluation of local 
conditions and risks from fire, and development of a plan to address all aspects of community 
protection and wildfire mitigation. A strategic plan as well as an action plan, the CWPP generates 
a broad operating framework for landowners and resource managers within the area and 
identifies community protection priorities. A combination of fuel management, FireWise 
standards, and appropriate wildfire suppression response across ownerships within and adjacent 
to at-risk communities will reduce threats to life and property, protect values-at-risk, and create 
a safe context for the use of fire in subsequent ecosystem restoration efforts. Site-specific 
planning and implementation remains the responsibility of each owner/management agency, 
generally operating within the guidelines developed by a CWPP. More than 27 CWPPs or 
equivalent plans have been developed and approved throughout Arizona. 
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¶ Forest Legacy Program Assessment of Need  
Developed for DFFM by The Nature Conservancy of Arizona, the Forest Legacy Program 
Assessment of Need (AON) outlines the Forest Legacy Program in Arizona and includes eligibility 
criteria, project selection guidelines, and a definition of priority areas. The original AON was 
developed in 2005, reviewed in 2016, and updated in 2020 to remain consistent with the 2017 
Forest Legacy Program Implementation Guidelines. The Forest Legacy Program is a USDA Forest 
Service program delivered through the DFFM for identifying and protecting environmentally 
important forest areas from conversion to non-forest uses through the acquisition of conservation 
easements. The AON is in this Assessment by reference and is included in the appendices.  
 

¶ National Forest Stewardship Program Standards and Guidelines  
The purpose of this document is to άŜƴŎƻǳǊŀƎŜ ǘƘŜ ƭƻƴƎ-term stewardship of important State and 
private forest landscapes, by assisting landowners to more actively manage their forest and 
ǊŜƭŀǘŜŘ ǊŜǎƻǳǊŎŜǎΦέ A major component of this program is a spatial analysis of forest resource 
management threats and opportunities, used to delineate priority areas for delivering State & 
Private Forestry programs. The Forest Stewardship important forest resource areas map created 
for these priority areas were included in the 2010 Assessment, thus any updated versions will be 
as well.  

¶ State Wildlife Action Plan  
The Arizona Game and Fish Department updated the State Wildlife Action Plan (SWAP), in 2012. 
This diverse and comprehensive planning effort included outreach and coordination, landscape-
focused and species-focused conservation planning, identification of Species and Habitats of 
Greatest Conservation Need, assessment of stressors and threats to wildlife and their habitats, 
prioritization of conservation strategies and actions, and a prescription detailing the need for 
monitoring and adaptive management. The SWAP will be reviewed and revised/updated within a 
10-year timeframe. 
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5.0 Arizona Conditions and Trends 
 

5.1 Overview of ArizonaΩǎ Forests  
ArizonaΩǎ ŦƻǊŜǎǘǎ ǊŀƴƎŜ from riparian gallery forests along low desert rivers to sub-alpine and montane 
forests above 9,000 feet in elevation1. Forests cover roughly 27% of the state and occupy 19.4 million 
acres. These forests are comprised of 37 species of coniferous and hardwood trees. The majority of 
forestland is located north of the Mogollon Rim with several distinct areas scattered throughout the rest 
of the state. Juniper and pinyon-juniper woodlands are the most abundant forest type in Arizona, 
occupying approximately 14.8 million acres, or 20.3% of the state. The rarest and most significant in 
ecological terms is riparian forest, which occupies less than one-half of 1% oŦ !ǊƛȊƻƴŀΩǎ ƭŀƴŘΦ  
 
Pre-European Settlement Vegetation and Climate  
¢ƻŘŀȅΩǎ ŦƻǊests reflect a long series of climatic and corresponding vegetative changes in Arizona. A 
paleoecological study in the Potato Lake area of the southern Colorado Plateau (approximately 7,300 feet 
in elevation) suggests dramatic changes occurred in the area's biota during the last 35,000 years2. From 
35,000 to 21,000 years before present (B.P.), it appears the area was dominated by mixed conifer species, 
suggesting the climate was cooler and wetter than it is today. The years 21,000 to 10,400 B.P. were likely 
the regions coldest period during the last glaciation, Engelmann spruce (Picea engelmannii) formed almost 
pure stands, growing as low as 8,200 feet. Today, this spruce is generally located above 10,800 feet. During 
this period, average temperatures were several degrees cooler than they are today. The transition into 
the Pleistocene-Holocene Epoch, and the end of the last glacial period resulted in a major restructuring of 
ǎƻǳǘƘŜǊƴ /ƻƭƻǊŀŘƻ tƭŀǘŜŀǳ ǾŜƎŜǘŀǘƛƻƴΦ hƴ ¦ǘŀƘΩǎ aŀǊƪŀƎǳƴǘ tƭŀǘŜŀǳΣ ǎǇŜŎƛŜǎ ŎƻƳmon in today's mixed-
conifer forests moved upslope to their current elevation range. A warmer, drier climate likely resulted in 
the widespread establishment of ponderosa pine (Pinus ponderosa) across mid-elevations of the area. At 
elevations between 5,200 and 6,900 feet, pinyon-juniper woodlands dominated. In the period that 
followed (8,000 to 4,000 B.P.), pinyon-juniper woodlands migrated into the area and warm desert grasses 
replaced cold desert species. In lower elevation regions of the Colorado Plateau, studies from the Chaco 
Canyon and San Juan Basins in New Mexico and Arizona showed canyons were dominated by mixed 
conifer forests and mesa tops were cold desert steppe3. 
 
Fire  
In Southwestern forests, lightning-caused and human-caused fires could burn for several months and 
cover thousands of acres, burning until extinguished by rain or depletion of fuel4. Dendrochronology 
research suggests most Southwest forest stands, excluding spruce-fir, burned every 2 to 30 years as low-

                                                           
1 hΩ.ǊƛŜƴΣ wΦ!Φ  нллнΦ !ǊƛȊƻƴŀΩǎ CƻǊŜǎǘ wŜǎƻǳǊŎŜǎΣ мфффΦ wŜǎƻǳǊŎŜ .ǳƭƭŜǘƛƴ RMRS-RB-2. Ogden, UT: U.S. Department 
of Agriculture, Forest Service, Rocky Mountain Research Station. Pg. 116. 
2 Anderson, R.S., J.L. Betancourt, J.I. Mead, R.H. Hevly, and D.P. Adam.  2000. Middle- and late-Wisconsin 
paleobotanic and paleoclimatic records from the southern Colorado Plateau, USA. Palaeogeography, 
Palaeoclimatology, Palaeoecology. 155:31-57. 
3 Betancourt, J.L., E.A. Pierson, K.A. Rylander, J.A. Fairchild-Parks, and J.S. Dean. 1993. The influence of history and 
climate on New Mexico pinyonςjuniper woodlands. Managing pinyonς juniper ecosystems for sustainability and 
social needs. General Technical Report RMς236. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Range and Experiment Station. 
4 Swetnam, T.W.  1990. Fire history and climate in the southwestern United States. Krammes, J.S., tech. coord. 
Proceedings of the symposium, Effects of fire management of Southwestern natural resources; 1988 November 15ς
17; Tucson, AZ. General Technical Report RMς191. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Range and Experiment Station: 6ς17.  
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intensity, ground fires. Having greater moisture, yet heavier fuel loads, spruce-fir forests burned less 
frequently, approximately every 35 to 150 years or more, but at higher intensities5. Although Native 
American cultures used fire for a variety of purposes, lightning ignitions during periods of high fire hazard 
were sufficient to produce frequent fires6.    
 
Historic Conditions  
Environmental conditions as well as ecological processes above and below ground influenced the pattern 
of vegetation distribution. Ponderosa pine forests in the early nineteenth century were predominantly 
open with a diverse community of trees, shrubs, and perennial grasses and forbs7. Historic ponderosa pine 
forests are referred to as open and park-like with abundant herbaceous understory, although descriptions 
and pictures of dense stands have also been documented8. Records and archaeological reconstruction of 
historic ponderosa pine forest conditions suggest individual, clumped, or stringers of ponderosa pine in 
various sizes with an understory grass-herbaceous matrix9 characterized the vegetation. The development 
of fire-dependent vegetation coupled with the climate conditions that existed several centuries prior to 
1848 reinforced a frequent-fire regime of low-intensity burns. Frequent surface fires, disease, insects, and 
other regulating mechanisms maintained the balance and resilience of ponderosa pine forests in Arizona. 
 
Conditions in historic mixed conifer forests were variable and depended on burn history. Characteristics 
of a mixed conifer forest in ǘƘŜ ŜŀǊƭȅ мфллΩǎ are described as follows: 
 

  
Because spruce-fir forests were largely unaffected by logging, livestock grazing or fire suppression, their 
historic conditions are fairly well known10. Spruce-fir forests were susceptible to major disturbances (i.e., 
fire and insect outbreak) but disturbance occurred relatively infrequently, typically with 100 or more years 
between major events11. 
 

                                                           
5 Abolt, R.A.P.  1997. Fire histories of upper elevation forests in the Gila Wilderness, New Mexico via scar and stand 
age structure analysis. M.S. thesis, University of Arizona, Tucson. Pg. 120. 
6 Schroeder, M.F. and C.C. Buck.  1970. Fire weather handbook 360. Washington, DC: U.S. Department of Agriculture. 
Pg. 229. 
7 Abert, J.W.  1848a. Report of his examination of New Mexico in the years 1846ς1847. 30th Congress, 1st  
Session, Senate Executive Document 23. Washington, DC: Government Printing Office. 
8 Covington, W.W. and M.M. Moore.  1994. Southwestern ponderosa forest structure: changes since Euro-American 
settlement. Journal of Forestry. 92(1):39ς47. 
 
10 Dahms, C.W. and B.W. Geils, tech. eds.  1997. An assessment of forest ecosystem health in the Southwest. General 
Technical Report RM-GTR-295. Fort Collins, CO. U.S. Department of Agriculture, Forest Service, Rocky Mountain 
Forest and Range Experiment Station. Pg. 97. 
11 Veblen, T.T., K.S. Hadley, E.M. Nel, T. Kitzberger, M. Reid, and R. Villalba.  1994. Disturbance regime and 
disturbance interaction in a Rocky Mountain subalpine forest. Journal of Ecology. 82:125ς135. 

ά[ŀƴƎ ŀƴŘ {ǘŜǿŀǊǘ ŘŜǎŎǊƛōŜ ǘƘŜ ƳƛȄŜŘ ŎƻƴƛŦŜǊ ŦƻǊŜǎǘ ƻƴ ǘƘŜ bƻǊǘƘ Yŀƛōŀō tƭŀǘŜŀǳ ό/ƻƭƻǊŀŘƻ 

Plateau Province) in 1909. They describe most mature Douglas fir (as well as white fir and blue 

spruce) as "deteriorating;" they probably mean these trees were decayed, had poor crown 

form, broken tops, and hollow bases typical of repeatedly fire-damaged trees. Lang and 

Stewart also note that Douglas-fir regeneration was "healthy and vigorous;" and often dense 

stands of pole-ǎƛȊŜŘ ǘǊŜŜǎ ŎƻǾŜǊŜŘ ƭŀǊƎŜ ŀǊŜŀǎΣ ŜǎǇŜŎƛŀƭƭȅ ƻƴ ƳƻǊŜ ƳŜǎƛŎ ǎƛǘŜǎ ŀƴŘ ǳƴŘŜǊ ŀǎǇŜƴΦέ 
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Riparian areas in Arizona once formed continuous corridors of lush vegetation stretching for hundreds of 
miles. They extended from the montane headwaters of rivers and streams down to river corridors across 
low-elevation deserts. Many plant species in riparian communities depend on seasonal flooding for seed 
transportation and establishment, high groundwater levels for saturated soils, and dense vegetation for 
ecosystem health. Riparian communities provided resources necessary for early human settlements, as 
well as permanent wildlife habitat and migratory routes for birds and mammals. 
 
Post-European Settlement  
The arrival of Europeans had a devastating effect on Native American populations, and produced 
significant environmental changes including; livestock grazing, logging and mining, dams and irrigation, 
and the introduction of diseases affecting wildlife. 
 
The period following the Mexican-American War of 1848 marked a significant transition from Mexican to 
American sovereignty in the Southwest and a time of rapid settlement. With increased settlement came 
domestic livestock. In fact, by 1890, more than 1.5 million head of cattle were in the Southwest12. By the 
early 1900s, grazing pressure from cattle and sheep had reached the timbered mountains, resulting in loss 
of vegetative cover and increased erosion. After a peak in the numbers of cattle and sheep in Arizona 
around the time of World War I, livestock numbers declined following a severe drought in the 1950s. 
Today, livestock numbers are in line with the carrying capacity of the land, and many ranches are stocked 
conservatively.  
 
In some areas, historic fire regimes have changed because livestock removed much of the fine fuel needed 
to carry surface fires and because fire suppression was instituted due to the growing number of 
inhabitants who viewed fire as a threat. However, ultimately, the frequency and size of fires was altered 
by a combination of factors - road and trail establishment, fragmentation of forest continuity, increased 
ignition sources, suppression of fires, and altered fuel loads. Fire suppression and exclusion began altering 
plant community structure and fire regimes in the early 1900s13. During the last century, the combination 
of past fire suppression and subsequent fuel accumulation has led to an increase in the frequency of large 
and intense fires, such as those experienced in the last several decades in the Southwest. Some forecasts 
indicate a warming climate will lead to at least a doubling of annual area burned in Arizona by the late 
twenty-first century14. 
 
With the arrival of railroads in the Southwest, new industries appeared, human population grew, natural 
resource use accelerated, and a commercial economy replaced the subsistence economy. Some other 
concurrent changes included altered land use and ownership patterns, depletion of forage by domestic 
livestock, degradation of woodland and riparian areas, and changes in wildlife habitat15. 
 
Arizona has continued a rapid growth trend, further stressing natural ecosystems and resources. Small-
scale logging for local-use shifted to larger efforts around the 1870s with construction of the railroad and 

                                                           
12 Baker, R.D., R.S. Maxwell, V.H. Treat, and H.C. Dethloff.  1988. Timeless heritage: a history of the Forest Service 
in the Southwest. FSς409. Washington, DC: U.S. Dept. of Agriculture, Forest Service. Pg. 208. 
13 Covington, W.W. and M.M. Moore.  1994. Southwestern ponderosa forest structure: changes since Euro-American 
settlement. Journal of Forestry. 92(1):39ς47. 
14 McKenzie, D.; Gedalof, Z.; Peterson, D.L.; Mote, P. 2004. Climatic change, wildfire, and conservation. Conservation 
Biology. 18: 890-902. 
15 DeBuys, William.  Enchantment and Exploitation:  The Life and Hard Times of a New Mexico Mountain Range.  
Albuquerque, NM: University of New Mexico Press, 1985. xxii + 394 pp. Illustrated. 
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logging of trees for railroad ties and fuel. During these early years, a large volume of trees (70-80% in 
some cases) needed to be removed from the forests to make railroad operations feasible16. Later, when 
trucks became available, lighter cuts could be made typically from 30% to 60% of the available wood 
volume17. With time, logging methods have been variable with some practices being more sustainable 
than others. Removal of large, quality trees (i.e., high grading) has resulted in dense stands of second-
growth trees, thus reducing understory herbaceous cover and increasing fire danger. 
 
¢ƘŜ ǘǊŀƴǎŎƻƴǘƛƴŜƴǘŀƭ ǊŀƛƭǊƻŀŘ ŀƭǎƻ ǇǊƻǾƛŘŜŘ ƛƴŎǊŜŀǎŜŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǘƻǳǊƛǎƳΦ !ǊƛȊƻƴŀΩǎ ƳƛƭŘ ŎƭƛƳŀǘŜΣ 
striking archaeological ruins, and majestic scenery all led to a tremendous increase in recreation during 
the mid- to late-1900s. Arizona became a favorite destination for hunting, fishing, sightseeing, and bird 
watching. Preservation and conservation of forests and other natural communities became a focal point 
for citizens and public land managers. Higher visitation to remote areas and forest communities led to 
overuse and exploitation of resources, introduction of non-native plants and animals, increased human-
caused fires, and unauthorized use of motorized vehicles. Climate change is another factor that has 
altered the statŜΩǎ ŦƻǊŜǎǘǎΦ wŜŎŜƴǘ ǎǘǳdies indicate a warming climate has changed forest fire regimes, and 
is projected to continue to increase the frequency, size, and seasonal length of forest fires18, thereby 
shifting the dominance and abundance of plant species across Arizona and the West. 
 
Additionally, these and other interrelated changes throughout Arizona have altered the hydrologic 
function of most watersheds. Soil compaction, road construction, and reduced ground cover have led to 
increased erosion and flooding, often resulting in deep, incised channels referred to as gullies. Water 
diversions and impoundments of larger rivers have significantly modified channel dynamics, and altered 
habitat and vegetation establishment within the reservoirs and downstream riparian areas. To address 
bank stabilization and other soil stability problems, species not native to ecosystems of the Southwest, 
such as salt cedar (Tamarix spp.), were introduced to help address these problems and provide bank 
protection. Many of these introduced species are now considered invasive, and continue to have 
detrimental effects on ecosystem processes. 
 
Current Forest Types and Distribution  
Despite all these problems and concerns, the ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŘƛǾŜǊǎƛǘȅ ƻŦ !ǊƛȊƻƴŀΩǎ forests remains 
impressive. Some of southern ArizƻƴŀΩǎ forested landscapes have reached international importance 
ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ƻǳǘǎǘŀƴŘƛƴƎ ōƛƻƭƻƎƛŎŀƭ ŘƛǾŜǊǎƛǘȅΦ ¢ƘŜȅ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ άaŀŘǊŜŀƴ !ǊŎƘƛǇŜƭŀƎƻΣέ ǿƘƛŎƘ 
Conservation International has recently added to its list of world biodiversity hotspots (Biodiversity 
Hotspots). Their significant biological diversity stems from a convergence of subtropical and temperate 
climatic zones, which create forest refugia and corridors for many unique animals, including the jaguar 
(Panthera onca) and thick-billed parrot (Rhynchopsitta pachyrhyncha). 
 
The USDA Forest Inventory and Analysis Program (FIA) classifies forestlands into two general categoriesτ
timberland or woodland based on levels of tree stocking. Timberland is forestland where tree species 
traditionally used for industrial roundwood products, such as ponderosa pine and Douglas fir 
(Pseudotsuga menziesiiύΣ ƳŀƪŜ ǳǇ ŀǘ ƭŜŀǎǘ мл҈ ƻŦ ǘƘŜ ǎǘƻŎƪƛƴƎΦ hƴƭȅ нл҈ ƻŦ !ǊƛȊƻƴŀΩǎ ŦƻǊŜǎǘƭŀƴŘ ƳŜŜǘs 

                                                           
16 Schubert, G.H.  1974. Silviculture of southwestern ponderosa pine: the status of our knowledge. Research Paper 
RMς123. Fort Collins, CO: U.S. Department of Agriculture, Forest Service. Pg. 71. 
17 Myers, L.A. and E.C. Martin.  1963. Fifty years progress in converting virgin southwestern ponderosa pine to 
managed stands. Journal of Forestry. 61(8):583ς586. 
18 Westerling, A. L., Hidalgo, H. G., Cayan, D. R., Swetnam, T. W. 2006. Warming and Earlier Spring Increase 
Western U.S. Forest Wildfire Activity. Science.Vol. 313. no. 5789, pp. 940 ς 943. 
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this definition19. The remaining portion is woodland, which indicates forestland where timber species are 
not present at the minimum 10% stocking level. Woodland tree species, such as pinyon and juniper, are 
used primarily for fuelwood, fence posts, and, in some cases, Christmas trees (e.g. pinyon pine). 
Forestlands are further differentiated into forest types and are often identified by the predominant tree 
species. Beyond these traditional forest definitions are !ǊƛȊƻƴŀΩǎ ǳǊōŀƴ ŀƴŘ ŎƻƳƳǳƴƛǘȅ Ŧorestsτa rapidly 
expanding landscape of trees and vegetation which provides healthier, more livable urban environments.  

 
Vegetation communities have been described using 
a variety of classifications and different geographical 
scales. Because planning and management 
objectives differ, the framework selected to identify 
ecological units is different, as are the resultant 
classifications. Most forestlands in Arizona are within 
the Arizona/New Mexico Mountains or Plateau 
Ecoregions20. Southwestern ecosystems are further 
grouped into life zones21, which are characterized by 
biotic community types and can be cross-referenced 
to the biotic communities.  
 
 
 

 

 

 

 

 

 

 

 

 
 

                                                           
19 hΩ.ǊƛŜƴΣ wΦ!Φ  нллнΦ !ǊƛȊƻƴŀΩǎ CƻǊŜǎǘ wŜǎƻǳǊŎŜǎΣ мфффΦ Resource Bulletin RMRS-RB-2. Ogden, UT: U.S. 
Department of Agriculture, Forest Service, Rocky Mountain Research Station. Pg. 116. 
20 EPA / CEC 2002.  Level III Ecoregions of the Continental United States.  Map.  National Health and Environmental 
Effects Research Laboratory.  U.S. Environmental Protection Agency.  Revised August 2002. 
21 Carleton, J.O., W.A. Robbie, G.T. Robertson, C.L. Spann, H.G. Brown III, J. Gass, D.W. Shaw, T. Robison, W.H. 
Moir, D. Potter, R.A. Fletcher, R. Galeano-Popp, and G.J. Miller.  1991. General ecosystem survey. Albuquerque, 
NM: U.S. Department of Agriculture, Forest Service, Southwestern Region. 188 p. plus maps. 

Table 2. Acreages of traditional forest types   
Class     Acres      
Aspen     111,293   
Mixed Conifer    450,221   
Pine-Oak     1,779,475   
Pinyon-Juniper    13,420,572   
Ponderosa     4,043,854   
Riparian    328,693    
  

20,134,109  
* Not enough data exists to quantify the 
types and species of vegetation that make 
up Arizonaôs urban forests 
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Trembling or quaking aspen (Populus tremuloides) ranges in occurrence from small discontinuous patches 
of tens to hundreds of acres to large, contiguous stands of thousands of acres) at elevations ranging from 
5,500 feet to 11,500 feet. Aspen is a seral species in several coniferous habitat types, including spruce-fir 
and mixed conifer habitat types and mesic ponderosa pine forest, and in montane grasslands with fire 
exclusion or after heavy livestock grazing. Aspen can originate on scree slopes or active talus, where it 
forms small stands that are relatively persistent. Aspen can also occur as a stable or persistent forest type, 
but this type is most common in Utah and Colorado. Aspen occurs throughout North America, with greater 
abundance in the northern Rocky Mountain States and Canadian provinces, for which there is a rich 
literature. However, fewer studies have been published for aspen as it occurs in the Southwest. Aspen is 
very important from a biodiversity standpoint, either supporting many species of birds and mammals 
directly as forage, indirectly through the vast insect community it supports, or through the provision of 
structural habitat or nesting sites. Some consider aspen second only to riparian stands in biodiversity value 
(Smith 2006a).  
 
Mixed Conifer Forests  
Varieties of conifer species are dominant at higher elevations in mountainous regions (above 
approximately 7,800 ft.). At elevations between 7,800 and 10,200 ft., forests are dominated by Douglas-
fir, white fir (Abies concolor), and blue spruce (Picea pungens), with ponderosa pine present at the lower 
end of those elevations. The spruce-fir forest is predominantly Engelmann spruce and subalpine fir (Abies 
lasiocarpa) in cooler regions and areas receiving more than 25 inches of annual precipitation. Other 
species present in mixed conifer forests include corkbark fir (A. lasiocarpa var .arizonica), southwestern 
white pine (P. strobiformis), Gambel oak (Quercus gambelii), juniper, Arizona cypress (Cupressus 
arizonica), and aspen.   
 
The mildest climate in Arizona is found in mixed conifer forests, with average annual precipitation from 
14 to 30 inches, with as much as 44 inches at higher elevations. More than half of the precipitation falls 
as snow and mean annual temperature ranges from 41 to 47 degrees fare height22. 
 
Pine-Oak  
Pine-oak is made up of two principal types: pine-oak forests where oaks are common or co-dominant in 
mixed conifer or ponderosa forests at higher elevations, and evergreen oak woodlands where oaks 
dominate with a mix of conifers. This latter type occurs at mid to higher elevations (2,900 to 9,500 ft.) 
throughout forested areas of Arizona. The pine-oak forest type is found as patches or broad bands of 
mostly Gambel oak (Q. gambelii) throughout the mixed conifer and ponderosa forest types.   
 
Evergreen (Madrean) oak woodland is prominent in southeastern Arizona and generally includes a 
diversity of evergreen oak species as well as conifers. Most of theǎŜ ǿƻƻŘƭŀƴŘǎ ŀǊŜ ŦƻǳƴŘ ƛƴ ǘƘŜ άǎƪȅ 
ƛǎƭŀƴŘǎέ of southeastern Arizona at elevations from 3,900 to 8,800 feet. They typically occupy the life zone 
above the desert shrub and grassland communities and below the coniferous forest. At lower elevations, 
oak woodlands are typically open with bunch grasses as the major understory component. At higher 
elevations, they are denser forests with oak and pine species intermixed. 
 
In Arizona, a variety of oak species--Emory oak (Q. emoryi), Arizona white oak (Q. arizonica), Mexican blue 
oak (Q. oblongifolia), gray oak (Q. grisea), silverleaf oak (Q. hypoleucoides), and netleaf oak (Q. rugosa) 
grow at higher elevations in conjunction with Madrean pine species, such as Apache pine (Pinus 

                                                           
22 USDA 2004b. Ecological Site Descriptions, U.S. Department of Agriculture, Natural Resource Conservation 
Service, Arizona. Accessed 2004.  
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engelmannii), Chihuahua pine (P. leiophyllavar. chihuahuana), and Arizona pine (P. arizonica). Arizona 
cypress, endemic to woodlands, is confined mainly to north-facing canyon slopes and drainages. If there 
is sufficient moisture, epiphytic bromeliads (Tillandsia recurvata) can be found on tree branches. Some of 
the common understory grasses include muhlys (Muhlenbergia spp.), cane beard grass (Bothriochloa 
barbinodis), wolftail (Lycurus setocus), plains love grass (Eragrostis intermedia), and several grama grasses 
(Bouteloua spp.). There are also several shrubs (i.e., Salvia, Artemsia), forbs (i.e., Penstemon, Lupinus), 
and cacti (i.e., Ferocactus wislizeni, Opuntia spp.) commonly found in the understory of many of these 
forests (Brown 1994). The abundance of species from the interior chaparral community such as point leaf 
manzanita (Arctostaphylos pungensύΣ ²ǊƛƎƘǘΩǎ ǎƛƭƪ tassel (Garrya wrightii), and Arizona rosewood 
(Vauquelinia california) can be occasional or frequent within the Madrean oak woodland. These and other 
indicative plants of chaparral are typically prominent on thin eroded soils, limestone, and near the eastern 
and northern range of the Madrean oak woodlands (Brown 1994).  
 
Annual precipitation in pine-oak ranges from 16 to 30 inches at the higher elevations. There is both snow 
and rain with winter-summer precipitation ratios about equal23. Snow seldom persists more than few days 
at the lowest elevations. 
 
Pinyon-Juniper  
Pinyon-juniper woodlands constitute the largest forest type in Arizona. These coniferous woodlands exist 
in a gradient of juniper-dominated woodlands to pinyon-dominated woodlands with pinyon pine and 
juniper present throughout the range. They are found at elevations ranging from approximately 4,500 to 
7,500 feet. Pinyon pine is the most common species in the complex with other pines including border 
pinyon (Pinus discolor) and single-leaf pinyon (P. monophylia). Juniper species are typically found at lower 
elevations than pinyons and at sites with deeper soils24. One-seed juniper (Juniperus monosperma) is the 
most common juniper below the Mogollon Rim. Other juniper species in Arizona include Rocky Mountain 
juniper (J. scopulorum) and Utah juniper (J. osteosperma) in northern Arizona, and alligator juniper (J. 
deppeana) in central and southern Arizona, although it is also associated with Madrean oak woodlands 25.  
 
Understory vegetation is dependent primarily on rainfall and soil type. Herbaceous vegetation is the main 
understory component consisting of cool- and warm-season grasses including several of the grama 
grasses, vine mesquite (Panicum obtusum), Arizona fescue (Festuca arizonica), squirrel tail (Elymus 
elymoides), and the forbs, buckwheat (Eriogonum spp.) and globemallow (Sphaeralcea spp.). These 
grasses and others provide the necessary forage for livestock and wildlife. Important shrubs in the 
understory include cliffrose (Cowania mexicana), Mormon tea (Ephedra spp.), and mountain mahogany 
(Cercopcarpus spp.).  
 
Annual precipitation in the pinyon-juniper communities varies from 12 to 24 inches with occasional snow 
precipitation. With a few exceptions the topography of the pinyon-juniper woodlands are gently rolling 
hills with slopes not likely to exceed 25% (USDA 2004a). 
 

                                                           
23 USDA 2004b. Ecological Site Descriptions, U.S. Department of Agriculture, Natural Resource Conservation 
Service, Arizona. Accessed 2004. 
24 Dahms, C.W. and B.W. Geils, tech. eds. 1997. An assessment of forest ecosystem health in the Southwest. 
General Technical Report RM-GTR-295. Fort Collins, CO. U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Forest and Range Experiment Statiom. Pg. 97 
25 Brown, D.E., editor. 1994. Biotic Communities of the Southwestern United States and Northern Mexico. Salt Lake 
City, UT: University of Utah Press.  
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Ponderosa  
Ponderosa pine is the most widely distributed pine in North America, extending from British Columbia, 
Canada to northern Mexico. Throughout its range, ponderosa pine can be found at elevations from near 
sea level to about 9,500 ft. Most ponderosa pine forest occurs in large contiguous patches throughout 
Arizona at elevations ranging from 5,500 feet to 8,500 feet. These relatively warm, dry forests are 
dominated by ponderosa pine, pinyon pine (P. edulis, P. discolor), junipers, and several oaks. Numerous 
grasses, like Arizona fescue, squirrel tail and mountain muhly (Muhlenbergia montana), and a few shrubs 
make for a diverse ground cover.  
 
Ponderosa pine forest is typically bounded at the upper elevation by mixed conifer forest and at the lower 
elevation by grassland, pinyon-juniper forest, or chaparral, although extensive intergrading of species may 
occur at ecotones (boundaries along gradients of slope, elevation, aspect, and moisture). Climatological 
data indicate that ponderosa pine forests occupy a wide moisture and temperature gradient, with annual 
precipitation ranging from 20 to 35 inches, and mean annual air temperatures ranging from 41°F to 52°F, 
which allows for a growing season of approximately 180 days (Smith 2006b). 
 
Riparian Forest  
!ǊƛȊƻƴŀΩǎ ǊƛǇŀǊƛŀƴ ŜŎƻǎȅǎǘŜƳǎ ǊŀƴƎŜ ŦǊƻƳ ǎŜŀ ƭŜǾŜƭ ǘƻ млΣллл ŦŜŜǘΦ wƛǇŀǊƛŀƴ ŦƻǊŜǎǘǎ ŜȄƛǎǘ ŀǎ ŀ ŎƻƳǇƻƴŜƴǘ 
of the forests and woodlands previously described, as well as within other vegetation communities at 
lower elevations, including semi-desert grasslands and the Mojave and Sonoran Desert. The vegetation 
found along river and stream riparian corridors depends on the availability of surface and ground water 
throughout the year, especially during the growing season. Some riparian forests are sustained by 
regulated water releases from upstream reservoirs.  
 
Factors such as elevation gradient, upland community, soil type and precipitation make riparian forests 
highly variable in terms of the number and types of species. At the higher elevations, typical overstory 
species--narrowleaf cottonwood (Populus angustifolia), maple (Acer grandidentatum), boxelder 
(A.negundo), and willows (Salix spp.)--occur along with montane coniferous species, such as white fir and 
blue spruce. The understory is comprised of various shrubs, such as thin-leaf alder (Alnus tenuifolia), shrub 
willows, and chokecherry (Prunus virens).  
 
In mid- to lower elevations, a mixture of deciduous broadleaf species, such as Arizona sycamore (Platanus 
wrightii), Arizona walnut (Juglans major), Goodding willow (S. gooddingii), Fremont cottonwood 
(P.fremontii) and velvet ash (Fraxinus velutina), dominate the forest canopy. Many riparian forests at mid- 
to lower elevations have been invaded by introduced salt cedar / tamarisk. Mesquite (Prosopis spp.) 
woodlands or bosques occupy many of the upper stream terraces at lower elevations. The climatic 
characteristics of riparian ecosystems exhibit a wide range of conditions due to large elevation differences 
and distributions of associated mountain ranges, highlands, and desert valleys. Riparian ecosystem 
topography can vary from narrow, deep, steep-walled canyon bottoms, to intermediately exposed sites 
with at least one terrace or bench, to exposed, wide alluvial valleys with meandering streams. 
 
Urban and Community Forests  
²ƘƛƭŜ ƴƻǘ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ ŀ ŦƻǊŜǎǘ ǘȅǇŜΣ !ǊƛȊƻƴŀΩǎ ǳrban forests are comprised of trees and 
vegetation in urban areas that have a special relationship to people. Not enough data has been collected 
to quantify the types and species of vegetation that make up the urban forest, however, they are typically 
composed of a mix of native and exotic (introduced) tree species. In southern Arizona, native species 
include paloverde, ironwood, and mesquite trees, with exotics such as eucalyptus and various pines. 
Northern Arizona native trees are predominately ponderosa and pinyon-pine, oak and juniper, with 
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several introduced species that can handle the cooler climate--elms, poplars, and spruce. It is important 
to note that several species planted for landscaping purposes can escape their original planting sites and 
invade other areas, with Russian olive (Elaeagnusan gustifolia), tamarisk, and tree-of-heaven (Ailanthus 
altissima) being prime examples.  
 
The urban forest includes urban parks, street side trees, landscaped boulevards, public gardens, washes 
and wetlands, greenways, and nature preserves. However, since the majority of trees making up the urban 
forest are located on private property, urban forests are much larger than just these public tree 
components. 
 
5.2 Arizona Ecoregions and Landscapes 
Ecoregions in the FAP are based on the premise that ecological regions can be identified through analysis 
of the patterns and composition of biotic and abiotic factors that affect or reflect differences in ecosystem 
quality and integrity26. These factors include geology, physiography, vegetation, climate, soils, land use, 
wildlife, and hydrology. The relative importance of each characteristic varies from one ecological region 
to another regardless of the hierarchical level. Arizona ecoregions were derived from the Environmental 
Protection Agency (EPA)/Commission for Environmental Cooperation (CEC) classification system27, which 
ǿŀǎ ŘŜǊƛǾŜŘ ŦǊƻƳ hƳŜǊƴƛƪΩǎ ŦǊŀƳŜǿƻǊƪ. The EPA is using ongoing or recently completed projects, 
conducted in collaboration with its regional offices, state resource management agencies, and other 
federal agencies to refine ecoregions, define sub regions, and locate sets of reference sites. Designed to 
serve as a spatial framework for environmental resource management across jurisdictional boundaries, 
ecoregions denote areas within which ecosystems (and the type, quality, and quantity of environmental 
resources) are generally similar.  

                                                           
26 Omernik, James M., 1995. Ecoregions: A spatial framework for environmental management. In: Biological 
Assessment and Criteria: Tools for Water Resource Planning and Decision Making. Davis, W.S. and T.P. Simon (eds.) 
Lewis Publishers, Boca Raton, FL. Pg. 49-62.  
27 EPA/CEC 2002. Level III Ecoregions of the Continental United States. Map. National Health and Environmental 
Effects Research Laboratory. U.S. Environmental protection Agency. Revised 2002.  
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MOJAVE BASIN AND RANGE  
This ecoregion contains scattered mountains that are 
generally lower than those of the Central Basin and 
Range. Potential natural vegetation in this region is 
predominantly creosote bush, as compared to the 
mostly saltbush-greasewood and Great Basin sagebrush 
of the ecoregion to the north, and creosote bush-bur 
sage with large patches of paloverde-cactus shrub and 
saguaro cactus in the Sonoran Basin and Range to the 
south. Most of this region is federally owned and 
managed by the BLM. Heavy use of off-road vehicles and 
motorcycles in some areas has caused severe wind and 
water erosion problems. Grazing is authorized on some 
State and Federal lands in the southern desert. 
 
ARIZONA/NEW MEXICO PLATEAU  
The Arizona/New Mexico Plateau represents a large 
transitional region between the semiarid grasslands and 
low relief tablelands of the Southwestern Tablelands 
ecoregion in the east, the drier shrublands and 

woodland covered higher relief tablelands of the Colorado Plateau in the north, and the lower, hotter, 
less vegetated Mojave Basin and Range in the west and Chihuahuan Deserts in the south. Higher, more 
forest covered, mountainous ecoregions border the region on the northeast and southwest. Local relief 
in the region varies from a few feet on plains and mesa tops to well over 1,000 ft. along tableland side 
slopes.  
 
ARIZONA/NEW MEXICO MOUNTAINS  
The Arizona/New Mexico Mountains are distinguished from neighboring mountainous ecoregions by their 
lower elevations and an associated vegetation indicative of drier, warmer environments, which is also due 
ƛƴ ǇŀǊǘ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ƳƻǊŜ ǎƻǳǘƘŜǊƭȅ ƭƻŎŀǘƛƻƴΦ CƻǊŜǎǘǎ ƻŦ ǎǇǊǳŎŜΣ ŦƛǊΣ ŀƴŘ Douglas fir, that are common in 
the Southern Rockies and the Uinta and Wasatch Mountains, are only found in a few high elevation parts 
of this region. Chaparral is common on the lower elevations, pinyon-juniper and oak woodlands are found 
on lower and middle elevations, and the higher elevations are mostly covered with open to dense 
ponderosa pine forests.   
 
CHIHUAHUAN DESERTS  
This desert ecoregion extends from the Madrean Archipelago in southeastern Arizona to the Edwards 
Plateau in south-central Texas. The region comprises broad basins and valleys bordered by sloping alluvial 
fans and terraces. Isolated mesas and mountains are located in the central and western parts of the 
region. Vegetative cover is predominantly arid-adapted grasses and shrubs, except on the higher 
mountains where oak-juniper woodlands occur.   
 
MADREAN ARCHIPELAGO  
Also known as the Sky Islands in the United States, this is a region of basins and ranges with medium to 
high local relief, typically 3,500 to 5,000 feet. Native vegetation in the region is mostly grama-tobosa-
shrub steppe in the basins and oak-juniper woodlands on the ranges, except at higher elevations where 
ponderosa pine is predominant. The region has ecological significance as both a barrier and bridge 
between two major cordilleras of North America, the Rocky Mountains and the Sierra Madre Occidental. 
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SONORAN BASIN AND RANGE  
Similar to the Mojave Basin and Range to the north, this ecoregion contains scattered low mountains and 
has large tracts of federally owned land, some of which is used for military training. However, the Sonoran 
Basin and Range is slightly hotter than the Mojave and contains large areas of palo verde-cactus shrub 
and giant saguaro cactus, whereas the potential natural vegetation in the Mojave is largely creosote bush. 
 
5.3 hǾŜǊǾƛŜǿ ƻŦ !ǊƛȊƻƴŀΩǎ DǊŀǎǎƭŀƴŘǎ 
Around the world, grassland ecosystems have great social, economic, and ecological value. Grasslands in 
Arizona have changed considerably over the last 130 years.  

¶ ом҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŦƻǊƳŜǊ grasslands are in good condition with native perennial grasses and low 
shrub cover 

¶ 34% are shrub-invaded but have the potential to be restored 

¶ 26% have crossed a threshold where former grasslands have transitioned to shrub land 

¶ 9% are now dominated by exotic species 

¶ 4% have low shrub cover but also little to no perennial grass 
 
This data may underestimate the extent of grassland change, particularly for grasslands imbedded within 
pinyon-juniper woodland and ponderosa pine forest due to tree encroachment from long-term fire 
ǎǳǇǇǊŜǎǎƛƻƴΦ !ǊƛȊƻƴŀΩǎ ƎǊŀǎǎƭŀƴŘǎ ŀǊŜ ǇŀǊǘ ƻŦ ŀ ƭŀǊƎŜ ŀƴŘ ŘƛǾŜǊǎŜ ƴŜǘǿƻǊƪ ƻŦ ƎǊŀǎǎƭŀƴŘǎ ŦƻǳƴŘ ǘƘǊƻǳƎƘƻǳǘ 
the southwestern U.S. and northern Mexico. Semi-desert grasslands in central and southeastern Arizona 
extend into New Mexico and Sonora, Mexico. Grasslands in northern Arizona share similarities with those 
found in the Great Basin and Colorado Plateau in Utah, Colorado, and New Mexico. Finally, high elevation 
grasslands, those in alpine areas and meadows interspersed within conifer forests, are found throughout 
most of the mountain ranges of northern Arizona and New Mexico.  
 
The grasslands in Arizona are generally found in semiarid climates with cold, dry winters and warm to hot 
summers with higher rainfall. Rainfall is seasonal with the majority of precipitation occurring during the 
summer with the arrival of monsoons. Since rainfall is seasonal across most of Arizona, many if not all of 
the grasslands experience seasonal drought. In some grassland areas, the total precipitation would be 
enough to support trees if it were more evenly distributed throughout the year. In many grasslands, fires 
is the key factor in the exclusion of trees and shrubs.  
 
Grassland Decline 
Human effects on grasslands are extensive. Fire suppression has led to the invasion of many grasslands 
by woody plants, mainly juniper and mesquite in Arizona. Drought has also had major effects.  
 
Vegetation change in grasslands has been extensive and dramatic. Native grasslands with low shrub cover 
now occupy only 2 million acres or 15.4% of former grassland. Roughly, three-quarters of this high-quality 
native grassland, or 1.4 million acres, occurs in the U.S. (13.7% of current and former U.S. grassland). 
Shrub encroachment has occurred on over 9.2 million acres or 70.7% of current and former grasslands. 
Approximately 3.8 million acres of this is restorable back to native grassland using brush management 
coupled with grazing rest and prescribed burns (29.2% of current and former grassland). However, shrub 
cover has exceeded a threshold producing a type conversion from grassland to shrub land on over 4.1 
million acres or 36% of the historic extent of grasslands in the ecoregion28. 

                                                           
28 Gori, D.F., and C.A.F. Enquist. 2003. An Assessment of the Spatial Extent and Condition of Grasslands in Central 
and Southern Arizona, Southwestern New Mexico and Northern Mexico. Prepared by The Nature Conservancy, 
Arizona Chapter. 28 pp. 
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Interactions between drought and the introduction of non-native plants like Lehmann lovegrass 
(Eragrostis lehmanniana) have contributed to the decrease in grassland productivity in Arizona. The 
clumped growth form of the native perennial bunch grasses provides open spaces that allow the 
establishment of invading plants. This along with the fact that native grasses do poorly under drought 
and/or heavy grazing have played a role in non-native plants gaining a foothold29.  
However, changes in grassland composition and structure have not occurred uniformly across the region 
and their extent and distribution are poorly understood at a regional scale. Moreover, these changes are 
dynamic and ongoing. This means land managers across Arizona still have time to assess and characterize 
the extent of the vegetation changes in grasslands and to identify the best remaining native grasslands 
and restorable grasslands to manage grassland decline.  
 
The map below depicts 12 different classes of grasslands and where they occur across Arizona. The map 
comes from the Nature Conservancy, where they have a full explanation of each of the different classes.  
 

                                                           
29 Gurevitch. J., et. al., 2006. The Ecology of Plants. Sinauer Associates Inc. Chapter 18: Biomes. Pg. 435. 
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5.4 hǾŜǊǾƛŜǿ ƻŦ !ǊƛȊƻƴŀΩǎ 5ŜǎŜǊǘǎ 
The state of Arizona is home to four deserts: the Mojave Desert, Great Basin Desert, Chihuahuan Desert, 
and Sonoran Desert. The Mojave Desert covers a small portion of the northwest corner of the state and 
is characterized by a rainy winter season with hard freezes. Vegetation in the Mojave Desert consists of 
creosote bush (Larrea tridentata), low shrubs, Joshua tree (Yucca brevifolia), arborescent yucca, grasses, 
and annual flowers that bloom during wet years. The Great Basin Desert is located in the northernmost 
region of the state and is known for its very cold winters. Vegetation lies dormant during the cold winters, 
limiting plant growth to the summer season. The vegetation consists of low, small-leafed shrubs. There 
are no trees or cacti in the Great Basin Desert, and the environment is often dominated by big sagebrush 
(Artemisia tridentatae).  
 
The Chihuahuan Desert is located in the southeastern corner of the state at a higher elevation than the 
other three deserts. The vegetation consists of ocotillo (Fouquieria splendens), creosote bush (Larrea 
tridentata), varying species of low shrubs, succulents, small cacti, grasses, and few trees. Precipitation is 
predominantly in the summer, but winter rain at the northern end of the desert can cause a springtime 
bloom of annual flowers. The Sonoran Desert is the largest desert in Arizona and encompasses most of 
the southern half of the state. The Sonoran Desert also houses the majority of the ǎǘŀǘŜΩǎ human 
population, along with over 2,000 plant species and nearly 550 species of vertebrates. Mild winters allow 
for trees, grasses, cacti, shrubs, and wildflowers to persist and stay in season year round30. Some of the 
key plant species include saguaro (Carnegia gigantea), palo verde (Parkinsonia spp.), and triangle-leaf 
bursage (Ambrosia deltoidea). 
 
Precipitation in two of these deserts comes at one time period during the year. The Mojave Desert 
receives almost all of its rain in the winter, while the Chihuahuan Desert receives mainly summer rains. 
The Sonoran Desert is unique among the other deserts as it has two periods of rainfall (also known as 
bimodal), a winter and a summer rainy season, with very dry autumn and spring seasons separating them. 
!ǎ ŀ ǊŜǎǳƭǘΣ ǘƘŜ {ƻƴƻǊŀƴ ƛǎ ǘƘŜ ƎǊŜŜƴŜǎǘ ƻŦ !ǊƛȊƻƴŀΩǎ ŘŜǎŜǊǘǎΣ ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ǎǘŀƴŘƛƴƎ ōƛƻƳŀǎǎ ŀƴŘ 
productivity, and is one of the most floristically diverse31.  
 
Desert Impacts 
The deserts across Arizona are important areas for agriculture and seasonal livestock grazing, and they 
are becoming increasingly important for recreation as well. For most of human history and prehistory, 
human populations in deserts have been very low and centered on perennial river systems. In the last 70 
plus years, however, there has been rapid growth in Phoenix and Tucson, which in turn has had some 
negative impacts on the surrounding ecosystems. The growth of the urban population centers strain water 
resources, whether it be ground water or surface water. Grazing, by both livestock and wild burros and 
horses, has effects in many deserts. Heavy grazing disturbs the soil and increases the opportunity for 
invasive plants to take hold. Annual invasive grasses like cheatgrass (Bromus tectorum) and red brome 
(Bromus rubens) are serious threats to the Great Basin Desert and Sonoran Desert, respectively. These 
species have established at such levels that they fuel wildfires in areas that traditionally did not burn. 
Further, buffelgrass (Pennisetum ciliare) is another invasive grass ς a perennial bunchgrass ς that has 
fueled wildfires in the Sonoran Desert in and around Tucson, damaging or in some cases destroying 
saguaros and other desert plants not adapted to fire. Use of recreational off-highway vehicles (OHVs), 

                                                           
30 Dimmitt, M. (2018). Biomes & Communities of the Sonoran Desert Region. Arizona Sonora Desert Museum, 
http://www.desertmuseum.org/books/nhsd_biomes_.php  
31 Desert Research Institute, (n.d.). Climate of Arizona. Desert Research Institute, 
https://wrcc.dri.edu/narratives/Arizona.htm  

http://www.desertmuseum.org/books/nhsd_biomes_.php
https://wrcc.dri.edu/narratives/Arizona.htm
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common across the southwest, can be destructive to sensitive desert vegetation when users veer from 
established roads and trails to create new pathways. Because the vegetation holds the soil in place, the 
loss of vegetation through human activities leads to soil loss and erosion by wind and water. These impacts 
ŀǊŜ ŎƘŀƭƭŜƴƎƛƴƎ ǘƻ ŀŘŘǊŜǎǎΣ ōǳǘ ƳŜǊƛǘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ !ǊƛȊƻƴŀΩǎ ŘŜǎŜǊǘ ƭŀƴŘǎŎŀǇŜǎ.  
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6.0 Critical Natural Resource Issues for Arizona 

 

Overview 
The first !ǎǎŜǎǎƳŜƴǘΩǎ Task Group came up with seven critical issues, which pertain to the forests of 
Arizona; this list has since been expanded to eight critical issues and now pertains to all landscapes in 
Arizona, not just forests.  
 
Critical Issues: 

1. People and Landscapes 
2. Ecosystem Health  
3. Water 
4. Air 

5. Fire 
6. Economics  
7. Climate Change 
8. Culture 

 
The following pages explore these eight critical issues in more detail. Each issue discussion includes a brief 
description and overview, a description of threats/benefits and key elements, and work to identify 
relevant areas of the state to focus implementation resources and future investigations.  
 
In creating the original Assessment, the groups discovered concerns that affected each of the critical 
issues. These concerns were: 
 

¶ Funding to accomplish forest management activities 

¶ Building capacity to collaboratively accomplish forest management goals, and  

¶ Educating the public and decision makers about forest management. 
 
It was clear as strategies were developed and implemented various aspects of funding, capacity, and 
education must be considered because each of the critical issue discussions touched on these issues in 
one way or another.  
 
Funding encompasses several sub-issues: government funding for project planning, design, and 
implementation; private investment to develop industries that can offset treatment and management 
costs; valuation of ecosystem services; and balancing of current investments with future cost savings (i.e., 
investment in fuel reduction treatments now compared to wildfire suppression costs later). 
 
Capacity refers to the combined resources and ability of various entities cooperating to accomplish 
restoration and management at the landscape scale. Projects will necessarily have to increase in scale, 
from thousands to tens and hundreds-of-thousands of acres, and move to new and innovative 
approaches. Of course, funding is required to create, maintain or expand capacity, but increased capacity 
must be specifically addressed and integrated into overall activities. 
 
Education of the public and decision makers is necessary to assure their support for the kinds of actions 
required to address each critical resource issue. Knowledge, understanding, and involvement by diverse 
participants is required for appropriate ecosystem management and restoration to move forward. 
Without an educated public, support may be tentative, litigation is more likely, and funding may be 
diverted to other priorities.
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6.1 People and Landscapes 

Critical Issue Description  

Arizona's population has grown for decades at a tremendous rate, and expectations are for continued 

growth through mid-century and beyond. This expansion brings people into ever-closer proximity with 

Arizona's natural resources such as forests, woodlands, and riparian areas, allowing them to garner a 

broad array of benefits from these areas, yet at the same time affecting these ecosystems in many ways. 

What were once remote wildlands with occasional visitors are becoming backyards and crowded 

playgrounds to expanding suburban neighborhoods. People migrating from urban areas often begin to 

face new challenges such as fire, smoke, access, water supply, and land use issues. At the same time, 

distant metropolitan areas continue to increase demand for some of the most precious natural resource 

commodities. 

Introduction  

People have been interacting with the landscape and natural resources for thousands of years. These 

landscapes provide significant ecosystem goods and services to society. The vegetation contained in these 

areas builds soils through decomposition of biomass and protect them from erosion with basal and canopy 

cover. Watersheds in more productive areas provide two-thirds of the drinking water in the United 

States32 and they absorb 10% of the carbon dioxide that Americans emit each year33. They shelter fish and 

wildlife, and offer aesthetic beauty and spiritual renewal for people. Natural landscapes bolster our 

economy through recreation and tourism, through the creation of green jobs, and through the production 

of renewable wood products and energy. These wild areas are part of our cultural heritage as Americans. 

They are a national treasure to be protected and preserved for generations to come. 

Benefits, Threats, and Impacts 

Benefits 

¶ Forests, woodlands, and riparian areas are important economically for jobs and rural economies. 

¶ Urban and community forests form the green infrastructure system on which many communities 

depend for aesthetics and shade. 

¶ Improving forest health while reducing risk due to insects, disease and catastrophic wildfire, will 

enhance conditions with respect to traditional, cultural, and historical values. 

Threats and Impacts 

¶ Increased pressures from a rapidly expanding population-Arizona's population has doubled during 

the past 25 years to more than seven million people. 

¶ Conversion of rural land to urban and suburban uses--development and sprawl. 

                                                           
32 NRC, 2008. Hydraulic Effects of the Changing Forest Landscape Committee on Hydrologic Impacts of forest 
Management, National Research Council. 2008. Washington: National Academies Press. 
33 USDA Forest Service, 2009.  Forests Absorb Carbon Dioxide.  Northern Institute of Applied Carbon Science, USDA 
Forest Service-Northern Research Station. 
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¶ Recreation pressures on public lands will increase as private and state trust lands are developed. 

As opportunities for recreation are reduced on these lands due to Arizona's rapidly expanding 

population, public lands will be relied upon more heavily to provide recreation opportunities. 

¶ Land ownership patterns are changing towards infrastructure and industry. 

¶ Deforestation-type impacts occur through loss of forests to stand-replacing fire, land 

development, and other forested land use changes.  

¶ Globally, it is estimated that almost 20 percent of human-caused carbon emissions are from 

deforestation.  

Key Elements 

Population 

In 2017, more than seven million people lived in Arizona. Projections indicate that the population will be 

greater than 10 million by 2030 and nearly 16 million by 2050. Arizona has typically ranked first or second 

nationally in rate of population growth in recent years--between 4-5% annually for the past decade. 

Certain ethnic groups have also increased as a percentage of the overall population. As one example, the 

Hispanic population has grown from 20 percent to 25 percent of the overall total since 1940. Other groups 

have decreased--the Native American population has declined from 11 percent in 1940 to 4 percent in 

2017. There have also been population changes relative to age during recent decades. Many Arizona 

counties have had increases in population of people who are 65 and older. It is important to assess the 

current and future impacts of population growth on resources such as water, wildlife and forest/woodland 

cover, as well as to develop information about future recreation trends and impacts. 

Conserve Working Forests: Forest Conversion, Development, and Sprawl 

Most of Arizona's population growth and associated development is occurring in suburban and rural areas 

that surround existing cities--areas previously characterized by forest, desert, and agricultural land. This 

trend in Arizona mirrors urbanization throughout the country where forests are being permanently 

converted to non-forest uses at a rate of 1 million acres per year.  

Nationally, 262 million private forested acres belong to families and individuals (i.e. Non-industrial private 

forests). Many of these landowners lack the technical or financial resources to manage their lands in a 

way that society can fully benefit. While management planning helps families make a long-term 

commitment to the land, estimates suggest that only 3% of family forest owners have a written resource 

management plan. Working forests are also important economically for jobs and rural economies. 

Changing Demographics and Values 

Our country has shifted from being primarily rural to being nearly 80 percent urban and suburban 

dwellers, with the areas of greatest growth in the West and the coastal South. The nature of forestland 

ownership is also changing. The average age of forest landowners is increasing while the size of their 

forested parcels is rapidly decreasing. Ninety percent of landowners own fewer than 50 acres, with half 

of those owning 9 acres or less.  

People in the United States have mixed feelings about the value they place on forests. Some desire to use 

forests with unlimited access or for maximum profit, while others seek to conserve and protect forests to 

the highest degree practicable. 
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Historical and Cultural Values of Forests and Sites within Forests 

Although special places are inherently difficult to identify and categorize, all lands whether they are tribal, 

federal, state or private have many identifiable places that are considered special by various cultures, 

groups, and individuals. Take for example areas where families have been hunting/fishing for generations. 

It is difficult to identify these areas unless you are the individual or group that uses these areas.  

Recreation 

Statistics show that virtually every 

recreational activity is on the rise on 

Arizona public lands, including those 

described as unmanaged activities. 

Largely driven by population growth 

and available transportation and 

access, many experts view this 

situation as a significant threat for 

national forests specifically, and for 

forests in general. There is concern 

that increased demand cannot be met 

due to limited recreation facilities, 

and infrastructure. Experience 

provides evidence that unmanaged 

recreation is causing damage to 

resources that can be costly to 

mitigate. Increasing problems with 

invasive plants and animals may be 

partially attributed to recreational 

activity. 

Recreation pressures are extremely 

high on forested lands around Grand 

Canyon National Park (GCNP). For 

example, nearly 150 trailheads on the 

Kaibab National Forest are in close 

proximity to GCNP. Roughly, 97% of the visitors to the Kaibab National Forest are Caucasian. Hispanics 

make up most of the remaining balance of those who provided ethnicity information in one study. 

Approximately 6% of the visitors are international. 

 

Communities 

Issues of concern for communities include water availability, recreation, wildfire protection, access for 

fuelwood gathering and other uses, smoke management, protection of wildlife and habitat, aesthetics, 

cultural resources, and many others. Wildland-urban interface areas (WUI) create complex relationships 

for surrounding forests and communities. Such relationships not only affect fuel management and wild  

 
Arizona State Parks & Trails Accreditation 
Arizona State Parks and Trails has become the first state park 
system in the country to achieve accreditation from the 
Commission for the Accreditation of Park and Recreation 
Agencies (CAPRA) for best practices in operation and service. 
CAPRA accreditation is the only national accreditation for park 
ŀƴŘ ǊŜŎǊŜŀǘƛƻƴ ŀƎŜƴŎƛŜǎΣ ŀƴŘ ƛǎ ŀ ƳŜŀǎǳǊŜ ƻŦ ŀƴ ŀƎŜƴŎȅΩǎ 
overall quality of operations, management, and service to the 
public. Agency staff played an integral role in reviewing, 
improving, and implementing policies, procedures, and plans 
ǘƘŀǘ ǎǳǇǇƻǊǘ ǘƘŜ ŀƎŜƴŎȅΩǎ Ƴƛǎǎƛƻƴ ŀƴŘ ŘŜƭƛǾŜǊ ƘƛƎƘ-quality 
experiences to visitors. The public benefits from accreditation 
by knowing the agency is adhering to best practices in the field 
of parks, facilities, and programs. It also demonstrates to 
partners and potential funders that the agency operates under 
such standards. 
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land fire management by government agencies, they also may influence how the agency manages  

vegetation with forest restoration treatments.  

Communities include those of both place and interest. Communities include cities and towns that may 

affect or be affected by a forested area and any stakeholders with an interest in a forested area whether 

consumptive or passive. Some communities have expressed concerns that national forest land ownership 

prevents development. The U.S. Forest Service has developed an Open Space Strategy that provides broad 

concepts for working cooperatively 

with communities to address open 

space and development potential 

issues. Land exchanges are one 

option to address this issue.  

As populations increase, 

community needs usually result in 

increased need for forest access, 

transportation routes, and utility 

corridors. These needs can 

contribute to forest fragmentation. 

Urban and Community Forestry  

Jim Skiera, International Society of 

Arboriculture executive director, 

said, "We often think of planting 

trees in a rural setting, overlooking 

that more than 80% of the 

population live in our cities, where 

additional trees can provide the 

ƎǊŜŀǘŜǎǘ ōŜƴŜŦƛǘΦέ Urban and 

community forests are critical 

components of the human living 

infrastructure and people/forest 

connection. This forest type is a 

dynamic resource that provides 

environmental services such as 

improving air quality, mitigating 

heat, improving storm water 

capture, controlling erosion, and 

improving soils. Trees and other 

vegetative biodiversity provide 

corridors for wildlife and people. 

They cool cities (counteracting the 

urban heat island effect) and 

communities, save energy, affect 

environmental health issues, 

 
Glendale Desert Food Forest 
Part regenerative landscape part outdoor classroom, the 
Glendale Desert Food Forest connects residents to the Sonoran 
5ŜǎŜǊǘΩǎ ŀǊǊŀȅ ƻŦ ǿŀǘŜǊ ǿƛǎŜ ŜŘƛōƭŜ ǇƭŀƴǘǎΦ ¢ƘŜ Ŏƛǘȅ ƻŦ DƭŜƴŘŀƭŜ 
Water Services Department packed this one of a kind amenity 
with over 100 edible plants. The use of plants with alternating 
fruiting seasons ensures year round food for people and wildlife. 
This hardy demonstration project consists entirely of low water 
use plants and survives off rainfall and minimal supplemental 
irrigation. The Desert Food Forest is an ideal setting for ongoing 
public education and outreach activities. Free classes on 
sustainable landscaping and growing desert edibles are led by 
ƭƻŎŀƭ ƎŀǊŘŜƴ ŜȄǇŜǊǘǎΦ ¢ƘŜ ά¢ŀǎǘŜ ¸ƻǳǊ ȅŀǊŘέ ǇǊƻƎǊŀƳǎ ŜƴŎƻǳǊŀƎŜ 
people to sample desert foods, such as agave syrup, prickly pear 
candy and pomegranate juice. Visitors can also take self-guided 
garden tours to delve deeper into planting their own food forests.  
This Public-private partnership was funded through an Arizona 
Department of Forestry and Fire Management grant and involved 
several partners, including the Glendale Public Library, Linking 
Edible Arizona Forests Network, Maricopa County Master 
Gardener program, and Trees Matter. Together, we are 
promoting water conservation, supporting local food production 
and spreading thŜ ƳŜǎǎŀƎŜΣ άIŀǾŜ ȅƻǳ ȅŀǊŘ ŀƴŘ Ŝŀǘ ƛǘΣ ǘƻƻΗέ 
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reduce noise pollution, strengthen social cohesion, leverage community revitalization, and add economic 

value.  

Urban and community forests broadly include urban parks, street trees, landscaped boulevards, 

neighborhood parks, urban private land, commercial sites, schools and higher education facilities, public 

gardens, river corridors and promenades, greenways, wetlands, nature preserves, natural areas, shelter 

belts of trees and working trees at industrial brown field sites. They add form, structure, beauty, and 

breathing room to the urban design and provide places to recreate, opportunities to improve social 

connections, complement smart growth, and create a more walkable community. Moreover, they create 

environmental education opportunities for populations that do not have access to rural forests.  

The current condition of urban and community forests of Arizona is of immediate concern because the 

percentage of urban forest cover (total vegetation covering the ground) in major metropolitan areas like 

Phoenix is low compared to regional standards (Tree and Shade Master Plan). Challenges to maintain 

these forests are:  

¶ Limited urban forestry staff 

¶ trees not being replanted at the same rate as they are being lost or removed 

¶ low overall urban shade canopies 

¶ out of date and inadequate tree standards in zoning ordinances;  

¶ limited irrigation water resources 

¶ educational programs eliminated or underfunded 

¶ poor planting, maintenance, and irrigation practices 

¶ limited community and business partnerships 

¶ incomplete tree inventory or GIS location information 

¶ regulatory hurdles that create disincentives for structural shade 

¶ limited understanding by the general public of the importance of trees 

Grazing/Rangeland Values 

Federal and state trust lands have provided an important economic base for communities in areas where 

agricultural activities are important and where available private land for grazing and rangeland use is 

limited. Grazing leases and allotments on rural lands, including those of the national forests, are often a 

key component of ranching operations. National forests account for approximately 15% of all lands in 

Arizona and in some counties, the percentage is higher.  

State and federal programs are now being used to assist landowners as well as grazing and agricultural 

lessees of state trust or federal lands. Assistance is provided to implement conservation-based 

management activities using livestock and crop production practices that provide wildlife habitat or other 

public benefits and preserve open space. Some examples are the NRCS Environmental Quality Incentives 

Program (EQIP) and ǘƘŜ !ǊƛȊƻƴŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΩǎ Livestock and Crop Conservation Grant 

Program. Under provisions of the 2008 Farm Bill, EQIP has also become a primary source of funding for 

forestry work on nonindustrial private forestlands. 

There has generally been a decrease of grazing activity on Arizona national forests during the last 20 years. 

Some national forests have had decreases in the number of active grazing allotments or permittees. One 

forest that has maintained a stable number of allotments and permittees had a decrease in the number 
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of cattle permitted to graze. According to the U.S. Forest Service, some of the reductions are attributable 

to prolonged drought and monitoring data showing a decline in rangeland conditions.  

Education 

Surveys and research indicate there is strong support for natural resource conservation education. 

Respondents believe that the goals of developing volunteer programs to improve forests and grasslands, 

and maintain trails and recreation facilities are important. In general, there is strong support for providing 

greater information to the public in the form of education on proper recreation use, the environmental 

impacts of different uses, and the economic value derived from developing and preserving natural 

resources. Collaboration between groups for information sharing purposes is also considered an 

important goal. However, programs and funding can quickly be exhausted. Information and tools that 

engage the general population and decision makers in stewardship of our forest and related resources 

will be critical. 

Other Considerations/ Related Issues 

¶ Wood for houses, furniture, paper, and other products: Ninety-two (92) percent of all trees 

harvested in the United States come from private forests 

¶ Loss of markets for forest products: More than 330 wood processing mills have closed nationwide 

since 1997 and more than 158,000 jobs have been lost. 

¶ Forest ecosystems contribute to the social and economic sustainability of local communities by 

providing places for recreation. However, we must consider that increasing numbers of people 

hiking, camping, and recreating within an area of limited size and resources may affect the ability 

of forest ecosystems to sustain such use. 

¶ Industries, such as mining, logging, and grazing may continue to affect ecological structure and 

function, which, in turn, will affect the sustainability of future social and economic endeavors. 

Resources - Existing and Needed  

Existing Resources: 

¶ DFFM staff and consulting foresters assist private landowners, federal agencies, and 

municipalities. 

¶ Statewide and local non-governmental conservation organizations provide active engagement at 

the state and community level. 

¶ State universities and institutes provide science-based support and other resources. 

¶ Local Natural Resource Conservation Districts (NRCDs) provide technical assistance to land 

owners and the identification of local resource concerns and opportunities. 

¶ Committees and councils (e.g., Arizona Forest Stewardship Committee, Governors Forest Health 

Council, and Arizona Community Tree Council) help direct across broad areas. 

Resource Needs: 

¶ Appropriate human resources within the DFFM, such as a Tribal Liaison position. 

¶ Involvement and support from community leaders. 

¶ Better information and education on the costs and benefits of ecosystem management activities 

including prescribed and natural fires; forest restoration; marketable value for the numerous 
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benefits that forested lands provide, such as clean water, wildlife habitat, aesthetics, and 

recreation. 

¶ Economic data on the value of ecosystem services (need data to show the valuation of these 

services in Arizona so they can be included in land management planning decisions). 

¶ Data and accurate information on the economic benefits of forest-based recreation and tourism. 

Key Partners/Stakeholders  

Many of the partners and stakeholders have a potential role in supporting implementation of this strategy. 

A few stand out as being critical to success: 

¶ Arizona Community Tree Council  

¶ Arizona Forest Stewardship Council  

¶ Environmental and conservation non-governmental organizations  

¶ Recreation associations and groups  

¶ County supervisors, managers, planning and zoning committees  

¶ Municipal mayors, council members, managers, planning and zoning commissions  

¶ Developers, builders and related associations  

¶ State universities  

¶ USDA Forest Service 

¶ Community Forestry Committee 

¶ Arizona State Parks 

¶ National Park Service 

¶ Four Forest Restoration Initiative 

Priority Areas 

Focus areas for the People and Forests issue are identified and mapped below. These focus areas were 

used as the initial priority areas for this issue. Additional criteria that were used to refine priority areas, 

or identify additional priority areas, include: 

¶ Areas with high recreational value and use. 

¶ Areas of wildland/urban interface (WUI) or forested areas with high development potential. 

¶ Forest landscapes impacted by the socio-economic threats to working forests, such as the loss of 

private forest lands to residential, commercial, and industrial development. 

¶ A combination of overlays that show areas of critical resource value, forest health issues, fire risk, 

areas where private land conversion would most likely contribute to significant fragmentation, 

etc. 

¶ Urban forest areas or mapping of communities engaged in Tree City USA or other community 

forestry work. 
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Urban Growth: Dataset developed by the Arizona Game and Fish Department for 

Arizona's State Wildlife Action Plan showing expansion of metropolitan or 

suburban areas into the surrounding environment. 

 

 

 

 

Rural Development: Dataset developed by the Arizona Game and Fish Department 

for Arizona's State Wildlife Action Plan depicting where development has occurred 

in relatively isolated and sparsely populated areas. 

  

 

 

Shade Tree Planting and Prioritization: Data set developed by DFFM depicting 

where in Arizona there is need for increased natural shade due to population 

density, lack of canopy cover, low-income, traffic proximity, sustainability, air 

quality, and urban heat effect. 

 

 

 

Landscape Integrity: The Arizona Game and Fish Department developed this 

dataset as to help assess statewide connectivity. Landscape integrity is a 

ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ƭŀƴŘǎŎŀǇŜΩǎ ƴŀǘǳǊŀƭƴŜǎǎΣ ƻǊ ƛǘǎ ƛƴǾŜǊǎŜΣ ǘƘŜ ƭŜǾŜƭ ƻŦ ƘǳƳŀƴ 

modification. The red depicts where human modification of the landscape is high 

and green is where modification is low.  
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Goals, Objectives, and Actions  

The Strategy Team identified two (2) goals, nine (9) objectives, and twenty-eight (28) action items to 

address the People and Landscapes issue. Goals were designed to enhance the benefits people receive 

from natural biotic resources, and to reduce the negative effects of people on trees and forests. Objectives 

were designed to: 

¶ Improve understanding of the benefits of trees and forests, and engage people in stewardship. 

¶ Better manage recreation uses and impacts in Arizona. 

¶ Minimize loss and fragmentation from development. 

Goal 1: People and communities receive maximum benefits from Forests and Trees. 

Objective 1: Connect people to trees & 
vegetation and improve their 
understanding of the benefits provided 
by Arizona's landscapes. 

1. Develop and implement educational programs for county and community 
leaders, schools, and civic groups to increase public awareness regarding the 
benefits of vegetation on the impacts of urban heat islands, impervious 
surfaces, and other resource issues. 

2. Improve access to trees for recreation, education, and other uses. 
3. Develop and maintain data such as street-tree & canopy-cover inventories, as 

well as research on the interaction of people with forests, to improve 
knowledge of the benefits provided by forests and trees. 

4. Expand collaborative efforts with academic organizations and schools to 
strengthen environmental education of Arizona youth. 

Objective 2: Enhance urban and 
community forests. 

1. Maintain and update the Urban & Community Forestry one-year and five-year 
plans to increase benefits from urban forests. 

2. Engage communities, tree organizations, conservation groups, and green 
industry groups to identify local community needs and build local capacity. 

3. Identify, fund, and encourage partnerships to facilitate stewardship in urban 
tree protection and planting programs. 

4. Encourage and conduct educational outreach that empowers communities 
and schools to sustain and enhance forests and urban canopy programs. 

5. Work with the Arizona Community Tree Council and communities to plant 
area-specific, drought-tolerant trees. 

Objective 3: Improve energy conservation 
through tree planting and maintenance. 

1. Promote tree planting as a condition for new developments and renovation 
projects.  

2. Promote minimum tree canopy standards in public parking lots to mitigate 
urban heat islands. 

3. Increase tree planting aimed at energy conservation in accordance with the 
American Forests tree canopy recommendations. 

4. Encourage integration of design, management, and enforcement to increase 
program efficiency; and minimize impacts on ecosystems and natural areas. 

Objective 4: Enhance Public Benefits from 
Trees and the Landscapes across Arizona. 

1. Support efforts to develop and maintain regional strategies to conserve, 
manage, and connect people to green infrastructure. 

2. Support implementation of regional green infrastructure strategies. 
3. Support efforts to develop, implement and maintain state strategies to 

conserve, manage, and connect people to green infrastructure. 
4. Encourage new research related to urban forestry including those associated 

with air pollution and energy conservation. 
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Goal 2: Minimize negative human impacts to trees and forests. 

Objective 1: Increase awareness of 
threats to Arizona's natural resources and 
awareness of available tools to mitigate 
those threats. 

1. Engage state and federal agencies, land trusts, and other conservation 
partners to increase awareness about threats to Arizona natural resources. 

2. Develop and maintain education materials, programs, and outreach to 
increase awareness of available tools to address threats. 

Objective 2: Engage people in 
environmental stewardship activities. 

1. Increase awareness, coordination, and landowner participation in technical & 
financial assistance programs. 

2. Implement reforestation, afforestation, and forest health improvement 
projects to enhance forested ecosystems. 

Objective 3: Manage recreation impacts 
on forests. 

1. Participate in and support public land travel management planning, 
implementation, and other efforts to manage impacts of outdoor recreation. 

Objective 4: Minimize forest 
fragmentation from development. 

1. Work with state and local governments on policy development and program 
implementation to protect forest ecosystems from fragmentation. 

2. Utilize land exchange, conservation easements and fee title purchase 
programs (i.e. Land & Water Conservation Fund, Wetlands Reserve Program, 
Farm & Ranchlands Protection Program, Forest Legacy Program, etc.) to 
consolidate ownership and prevent fragmentation of forest lands. 

Objective 5: Focus efforts in priority 
landscapes and areas that have been 
historically underserved. 

1. Focus staff and resources on identified priority landscapes where long-term 
management will increase public benefit 

2. Develop strategies for reforestation in ecosystems where invasive plants have 
affected the quality and quantity of water.  

3. Promote conservation of priority landscapes where fragmentation negatively 
affect the movement of critical species.  

4. Provide outreach to forest landowners in priority landscapes that have been 
traditionally underserved.  
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6.2 Ecosystem Health 

Critical Issue Description  

Throughout the ecosystems of Arizona, evidence of their declining health, function and sustainability is 

clear. Dramatic signals of unraveling ecosystems include large, uncharacteristic crown fires; effects of 

prolonged drought; excessive fuel buildup; vegetative loss from insects and tree pathogens; and 

widespread decreases in the biodiversity of both plants and animals. Evidence-based research 

 indicates that some Arizona ecosystems are very different from historic conditions. Key indicators include 

changes in nutrient cycling, decreases in species diversity, invasion by exotic species, declining watershed 

function, and disruption of natural fire regimes. It is essential we accurately identify the reasons for 

decline in the health of ecosystems and respond appropriately. 

Introduction  

Ecosystems provide necessary habitat for a wide variety of wildlife, as well as critical goods and services 

to the public. Nevertheless, evidence of declining ecosystem health is clear across Arizona. 

Uncharacteristic fire behavior, disease and insect outbreaks, and declining biodiversity are among the 

most noticeable effects. Science-based strategies are essential for restoring ecological integrity so the 

goods and services these ecosystems provide are sustained into the future.  Stakeholder engagement and 

collaboration are critical elements ǘƻ ŜŦŦŜŎǘƛǾŜƭȅ ŀŘŘǊŜǎǎ !ǊƛȊƻƴŀΩǎ CƻǊŜst ecosystems at a landscape level 

as well asthe ability to attract a wide group of active stakeholder engagement that can work 

collaboratively to set priorities, secure funding, build social support and establish treatment objectives.  

Key Elements  

Ecosystem functions must be accurately identified to allow science-based strategies to be implemented 

at an accelerated pace on a landscape scale. Defining and assessing the health of complex ecosystems is 

not easy. Ecosystem health issues resulting from human activity, are brought to light because of human 

concerns, and are addressed through human intervention. We need to ensure ecological components of 

ecosystems are resilient to disturbances, including human activities and climate variability34.  

Ecosystem restoration must be based on sound science. This requires an understanding of how 

ecosystems function, how they support human use, and how policy and management affect the 

environment35. Indicators of healthy ecosystems include: 1) biological diversity, 2) biotic integrity and 

resilience, and 3) natural disturbances (e.g., seasonal flooding in riparian areas). These indicators 

accurately reflect the biological and physical aspects of a healthy ecosystem that in turn supports the 

human dimensions (needs and uses) of a functional ecosystem.  

Natural disturbances, such as; fire, wind damage, flooding, and insect and disease kills within the 

ecosystem are indicators of a healthy ecosystem. Natural disturbance processes allow for the shifting of 

a plant communities structure and age across the landscape. Ecotone shifts are influenced at both the 

                                                           
34 Apache-Sitgreaves FLMP, pg. 12. Originally published in August 1987, converted to electronic format in July 2006, updated 
February 22, 2008 to include Amendment 13 (wildland fire use), updated June 30, 2009 to include Administrative Correction #1  
35 Thomas, Jack Ward and Susan Huke, 1996. The Forest Service Approach to Healthy Ecosystems. Journal of Forestry, Volume 
94, number 8, 1 August 1996, pp 14-18(5). 
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landscape and watershed scale by natural disturbance processes. The presence of a mosaic of plant 

communities and the variety within them provides resilience to disturbances36. 

Ecological conditions for habitat quality, distribution, and abundance contribute to self-sustaining 

populations of plants and animals that are interrelated and properly distributed. Appropriate conditions 

provide for the life history needs, distribution, and natural population fluctuations of the species within 

the carrying capacity of the landscape37. 

Benefits, Threats, and Impacts  

Benefits: 

¶ Enhanced native plant and animal diversity 

¶ Wildlife habitat supports the survival and recovery of threatened and endangered species 

¶ Improved watershed function and watershed health 

¶ Decreased populations of invasive species 

¶ Restored natural fire regimes and other natural disturbances (e.g., wind, insects, disease) 

¶ Reduced occurrence of unnaturally severe fire activity 

¶ Restored and sustainable forest vegetative structure and functions 

¶ A wide range of sustained ecosystem services. 

¶ Engagement of stakeholders in developing social license for treatments 

Threats: 

¶ Established populations of invasive species (plants and animals) that change vegetation dynamics 

¶ Altered vegetation structure and composition results in a loss of ecosystem resiliency and inability 

to adapt to climate change 

¶ Homebuilding and road development create fragmented landscapes and ecosystems 

¶ Uncharacteristic fires in deserts result in mortality to cactus, shrubs, and trees that are not 

adapted to burning 

¶ Large, stand-replacing wildfire occurring in forested areas 

Impacts: 

¶ Significant increases in undesirable vegetation densities 

¶ Decreases in plant diversity and productivity 

¶ Reduced rates of nutrient recycling, 

¶ Increases in insects and pathogen populations, 

¶ Significant increases in fuel loadings 

¶ Increased invasions of non-native plant species and reduced habitat quality for native wildlife 

¶ Vulnerable riparian areas due to decreased shallow groundwater  

Key Components  

                                                           
36 Coconino NF FLMP.  Published August 1987, converted to electronic version 1987, Amendments added thru June 2005.   
Currently under revision. 
37 Id. 1 
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Wildfire 

Fire research has shown fire regimes vary widely across ecosystems in Arizona. Prior to European 

settlement, fire (especially as influenced by climate) had the largest single impact in shaping the ecology 

of the Southwest. It continues today to be the greatest force controlling ecosystems. Historically, both 

lightning and human-caused fire would burn until extinguished by rain or until it ran out of fuel--typically 

when they reached an area that had recently burned. Fires could burn for months and cover thousands 

of acres38. As a result, most forest stands burned every 2 to 30 years as low intensity, area-wide fires. Pre-

settlement mixed conifer forest may have burned as frequently as ponderosa pine forest39. With greater 

moisture levels and heavier fuel loads, spruce-fir forests burned much less frequently but at high, stand-

replacing intensity40.  

 

  

                                                           
38 Swetnam, T.W. and C.H. Baisan.  1996. Historical fire regime patterns in the southwestern United States since 
A.D. 1700. Allen, C.D. tech. ed. Proceedings of the 2nd La Mesa Fire symposium; Fire effects in southwestern 
forests. General Technical Report RMςGTRς286. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Range and Experiment Station: 11ς32. 
39 Grissino-Mayer, H.D., C.H. Baisan, and T.W. Swetnam.  1995. Fire history in the Pinaleno Mountains of southeastern Arizona: 
effects of human-related disturbances. In DeBano, L.F., P.F. Ffolliott, A. OrtegaRubio, G.J. Gottfried, R.H. Hamre, and C.B. 
Edminster, tech. coords., Biodiversity and management of the Madrean Archipelago: The Sky Islands of southwestern United 
States and northwestern Mexico; 1994 September 19ς23; Tucson, Arizona. General Technical Report RM-264. Fort Collins, CO: 
U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Exp. Sta.: 399ς407. 
40 Id. 6 

 

Four Forests Restoration Initiative: 4FRI  
The Forest Service created the 4FRI to address ponderosa pine 
forest restoration on the four National Forests in northern 
Arizona. ¢ƘŜ LƴƛǘƛŀǘƛǾŜΩǎ ǇǊƛƳŀǊȅ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŀǎǎǳǊŜ ǘƘŀǘ ǘƘŜ 
science-based and socially acceptable agreements forged over 
the past several years result in implementation of long-term, 
landscape-scale forest restoration as soon as possible.  The 4FRI 
vision is to undertake, across approximately 2.4 million acres of 
ponderosa pine forest, landscape-scale restoration that will 
support resilient and diverse forest ecosystems, populations of 
native plants and animals, reduced destructive wildfire threat, 
and sustainable forest products industries. 500,000 acres are 
ŎǳǊǊŜƴǘƭȅ άb9t!-ŎƭŜŀǊŜŘέ ŦƻǊ ƳŜŎƘŀƴƛŎŀƭ ǘƘƛƴƴƛƴƎ ŀƴŘ ŀƴƻǘƘŜǊ ŜǎǘƛƳŀǘŜŘ прл,000 to 900,000 acres are 
expected to be available in the future through the current Rim Country Environmental Impact 
Statement.  
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Historic fire regimes changed dramatically with the coming of Euro-American settlers. Livestock removed 

much of the grassy fuels that carried frequent, surface fires, and roads and trails broke up the continuity 

of fuels and further contributed to reductions in fire frequency and size41. Fire suppression and reduction 

in the harvest of woody vegetation has contributed to the buildup of flammable materials. Fire 

suppression permits tree and shrub encroachment into openings and, as a result, dramatic reductions in 

the size of forest and mountain meadows.  

Disruption of natural fire regimes has also decreased plant diversity across much of Arizona. Establishment 

of young plants in older stands provides a ladder fuel that carries ground level fire up into the canopy. 

With more stand-replacing fires, average stand age is reduced and the diversity inherent in old, mature 

stands is often lost. 

Logging creates heavy fuels in the form of remaining limbs, treetops, and cull logs. In most areas however, 

these fuels have been removed by various treatments; slash disposal (pile burning or chipping), biomass 

utilization, prescribed fire, or firewood collection. Those areas with the greatest fire hazard are the ones 

with the greatest fuel accumulations, such as stands never treated or logged without subsequent slash 

treatment.  

Due to heavy fuel accumulations and climate change, ǘƻŘŀȅΩǎ ŦƛǊŜǎ are often more intense and more 

difficult to contain. The overall number of fires has been increasing across the state, with larger, more 

damaging fires also increasing. The number of fires burning more than 10 acres in size has increased each 

decade since the 1930s. The average size of fires since the 1970s has ranged from 14 to 16 acres per fire, 

double the average size of fires in earlier decades. The size of fires in the last ten years have ranged from 

several hundred acres to surpassing 500,000 acres in size (e.g., Wallow Fire), burning at the landscape 

scale. The interaction of fire and climate are well documented, and the Southwest is expected to continue 

to trend toward a substantially warmer, drier climate than has been recorded42. This climate trend will 

continue to increase the length of fire seasons further beyond the summer months43, and increase the 

frequency, size, and severity of forest fires44. 

The Coronado National Forest adopted a strategy for restoring fire-adapted ecosystems at a large scale 

(i.e., hundreds of thousands of acres). This strategy, called FireScape (developed 2006 with individual 

district plans created up to 2020), involves multiple partners across land ownership boundaries, using the 

best scientific information available, and streamlining environmental compliance processes. It will 

eventually be applied to each of the 12 major mountain ranges within the Coronado National Forest. The 

Huachuca FireScape project, which covers 400,000 acres in the Huachuca and Whetstone mountains, was 

recently approved and implementation has begun. Additional FireScape projects are underway in the 

Santa Catalina, Rincon, Chiricahua, Dragoon, and Galiuro Mountains of southeastern Arizona. 

                                                           
41 Covington, W.W. and M.M. Moore.  1994. Southwestern ponderosa forest structure: changes since EuroAmerican 

settlement. Journal of Forestry. 92(1):39ς47. 
42 Seager R., Mingfang Ting, Isaac Held, Yochanan Kushnir, Jian Lu, Gabriel Vecchi, Huei-Ping Huang, Nili Harnik, Ants Leetmaa, 

Ngar-Cheung Lau, Cuihua Li, Jennifer Velez, and Naomi Naik.  2007.  Model Projections of an Imminent Transition to a More 
Arid Climate in Southwestern North America.  Science 25 May 2007:  Vol. 316. no. 5828, pp. 1181 ς 1184. 
43 Mackenzie, Donald, Z. Gedalof, D.L. Peterson, P. Mote. 2004 Climate Change, Wildfire, and Conservation. Conservation 

Biology 18(4), pp 890-902. 
44 Westerling, A. L., Hidalgo, H. G., Cayan, D. R., Swetnam, T. W. 2006. Warming and Earlier Spring Increase Western U.S. Forest 

Wildfire Activity. Science.Vol. 313. no. 5789, pp. 940 ς 943. 
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Insects and Pathogens 

For millennia, trees of southwest has been home to numerous species of herbivorous insects, pathogenic 

or saprophytic fungi, and parasitic plants. These species co­evolved with their hosts as members of 

dynamic, interacting communities. Through their ability to cause widespread tree mortality, defoliation, 

decay or deformity, some of these species achieved significant ecological importance as disturbance 

agents. Along with fire, these agents are among the more important regulators of plant density, 

composition, and structure. Landscape conditions, in turn, affect the distribution and reproduction of 

insects and pathogens. Directly and indirectly, these species interact with other members of the ecological 

community influencing various ecosystem processes, providing food and creating habitat for other 

organisms, affecting nutrient cycling, and influencing fire behavior.  

The species of primary interest in Arizona include bark beetles (Ips spp.), several species of defoliating 

insects, dwarf mistletoes (Arceuthobium spp.), and root decay fungi. Bark beetles and defoliators are 

usually present in low populations, but they will periodically increase to outbreak levels. Although 

populations of dwarf mistletoe and root decay fungi fluctuate, their rates of change are much slower. 

These species, however, are very persistent and occur annually rather than sporadically.  

Significant impacts to more common species of trees and woody plants have been seen in recent years, 

primarily from insects and diseases related to drought. In some instances, thousands of acres of select 

species, such as pinyon pine, have been killed.  

Introduction of invasive plant species 

Invasive  plant species continue to pose a challenge in ecosystems across Arizona. Control of infestations 

can be expensive and difficult,  but the ecological consequences of no action are serious. The expansion 

of invasive plant  populations is affecting our ability to restore native plant communities and re-establish 

desired  conditions. If invasive  plants are not kept in check, long-term negative effects to ecosystems can 

occur. The ecological effects include replacement of native plant species and a reduction in ground cover, 

which leads to loss of biodiversity, forage for livestock and wildlife, habitat, scenic quality, and soil 

productivity. 

A recent invasive species survey in northern Arizona by the U.S. Forest Service and others determined that 

weed populations continue to spread affecting several forests. Goals identified for national forests in 

Arizona include the following: 

¶ Prevent any new noxious or invasive plant species from becoming established using the approach 

of early detection and rapid response. 

¶ Contain or control the spread of known invasive plant species and eradicate species that are the 

most invasive and pose the greatest threat to biological diversity and watershed condition. 

¶ Incorporate measures to control invasive plant species into project planning, implementation, and 

monitoring. 

Changes in forest diversity and structure:  

Plant succession and disturbance are now recognized as closely connected processes that together 

determine vegetation dynamics. Changes in the structure of many forests in Arizona are represented by 
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a substantial increase in small-diameter trees (less than 16 inches DBH), an increase in medium-sized trees 

(16 to 24 inches DBH), and a decrease in the number of trees greater than 24 inches DBH.  

Probably the largest effect on forest health in ponderosa pine stands is due to the increase in the density 

of small trees. This effect is expressed in several ways: 

¶ Increased tree density reduces the abundance and diversity of understory plants. 

¶ An increase in ladder fuels so large crown fires are now more common. 

¶ Increased tree density reduces tree vigor resulting in susceptibility to bark beetles. 

¶ Dense stands provide suitable conditions for rapid spread and intensification of dwarf mistletoe. 

¶ Increased tree density results in lower water yields, which affects riparian areas and watersheds. 

In addition to increased density, ponderosa pine forests are becoming uniform, with the loss of horizontal 

and vertical structural diversity and species composition.  

Changes in Wildlife Diversity 

Wildlife diversity and population health are directly linked to the quality of available habitat (food, water, 

cover and space). There are more than 150 species listed in the State Wildlife Action Plan45 that are 

dependent on forest habitats for a portion of their life cycle, and changes outlined all have an impact on 

the viability of these species.  

The reduced health of Arizona forests has adversely affected habitat quality for wildlife in several ways:  

¶ The exclusion of low-intensity fire from frequent-fire systems such as ponderosa pine has created 

more homogenous stands that lack the mature/old-growth tree component important to many 

wildlife species and reduced productivity of browse and herbaceous understory plants that 

provide wildlife food sources. 

¶ High-elevation wet meadows and aspen stands have been encroached by conifers. 

¶ Flood events, ash flows, and siltation following unnaturally large and intense wildfires have 

impaired or severely damaged aquatic habitats for native and sport fish.  

¶ Critical habitats for federally listed species, such as the Mexican Spotted Owl (Strix occidentalis 

lucida), have been consumed or are at increased risk from damage by wildfire. 

¶ Fire suppression in grasslands and the woodland-grassland ecotone has allowed widespread 

expansion of woody species such as juniper and mesquite, decreasing habitat quality for 

pronghorn (Antilocarpa americana) and other grassland-obligate species. 

Needs for improving wildlife habitat conditions include: 

¶ Creating diverse stand conditions that reflect historical ranges of variability for different forest 

types. 

¶ Creation and/or improvement of habitat quality, distribution, and abundance to support native 

wildlife and the recovery or stabilization of federally listed plant and animal species 

                                                           
45 https://www.azgfd.com/PortalImages/files/wildlife/2012-2022_Arizona_State_Wildlife_Action_Plan.pdf, Arizona Game and 

Fish Department 5000 West Carefree Highway Phoenix, Arizona 85086-5000, May 2012 
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¶ Prioritization of threatened and endangered species, sensitive species, emphasis species, and 

comprehensive plan goals--in that order--whenever conflicts between wildlife species exist when 

designing structural and nonstructural improvements 

¶ Strategic habitat improvement including: 1) prescribed burning, 2) seeding and planting of 

desirable browse and herbaceous forage species, 3) maintenance and development of wildlife 

water sources; 4) prevention and control of invasive plants, and 5) restoration of aquatic systems, 

springs, high-elevation wet meadows, and other key habitats.  

¶ Inventory of riparian and aquatic habitats as well as key plant species requiring protection 

¶ Provide improved and protected habitat for key fish and wildlife species that rely on forest and 

riparian communities; implement goals of the SWAP and other wildlife management strategies 

¶ Provide three levels of habitat management for the Mexican spotted owl--protected, restricted, 

and other forest and woodland types--to achieve a diversity of owl habitat conditions across the 

landscape 

¶ Within Mexican spotted owl protected and restricted areas, Mexican spotted owl standards and 

guidelines take precedence over the northern goshawk (Accipiter gentilis) standards and 

guidelines on federal forest land because they are more restrictive and lead to greater species 

diversity 

¶ Cooperation with AZGFD on control of aquatic invasive plants and undesirable fish species and 

stocking to meet management goals for native and sport fish. 

¶ Construction of barriers to protect key riparian areas from excessive livestock grazing impacts   

¶ Provide and maintain developed water sources like rainfall catchments for wildlife in locations 

where natural sources are insufficient.  

¶ Where fences are needed, install or upgrade to wildlife-friendly designs that facilitate habitat 

connectivity and reduce injuries/mortalities. Where appropriate, remove fences no longer 

needed for livestock operations or other purposes.   

Human Needs and Uses 

In Arizona, trees and forests provide several public benefits that contribute significantly to our quality of 

life. These benefits often are referred to as ecosystem services and can be defined as "the life-support 

and life-enhancing services of natural ecosystems". Primary among these services are clean and abundant 

drinking water, habitat to support native biodiversity, wood products, fuel and renewable energy, carbon 

sequestration, and diverse recreational and scenic opportunities.  

In urban and community settings, vegetation serves as green infrastructure that improves air and water 

quality; reduces energy needs; buffers noise pollution; provides food, cover, and travel corridors for 

wildlife; and offers opportunities for relaxation and respite. As the human population has increased, so 

has use and demands on forested lands. This increased use has generated threats and impacts that 

adversely affect ecosystem health. Primary contributors to ecosystem decline are conversion of forestland 

to other uses, dramatic increase in off-highway vehicle use impacts, and the onset of human-caused 

wildfires.  

Forested areas are highly desirable for home sites or new subdivisions. With this conversion comes a loss 

of productive forests, increased wildfire risk to property as more homes are "in the woods," and pressure 

to reduce or eliminate appropriate management activities on adjacent lands (e.g., prescribed burns and 

concerns about smoke). Forest fragmentation is another result of urbanization. Also important are those 
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areas converted from one housing density to a significantly higher density as this may lead to loss of tree 

canopy and the benefits to ecosystem function. 

The increase in off-road vehicles (ORV) can lead to adverse impacts and degradation of all ecosystem 

components. Such use has increased erosion, soil compaction, spread of invasive plants, and damage to 

archaeological/cultural sites, disturbance to wildlife, destruction of wildlife habitat, and risks to watershed 

function. Managing the areas where impact is greatest will help alleviate these impacts.  

Ecosystem Integrity and Resilience 

Policies for ecological restoration are informed by peer-reviewed science on the quantitative side and by 

ethics on the qualitative side. Science by itself is inevitably value laden, and the legislative framework that 

established and governs our public-lands--including the legislation--is based on so-called "citizen 

ŎƘƻƛŎŜǎέ46. 

Properly designed restoration treatments will begin to develop the social capital needed to create and 

maintain sustainable livelihoods in Arizona's ecosystems, which are deemed a priority. Restoration 

projects will necessitate creating jobs include prescribed burning, reforestation and planting of understory 

vegetation, controlling invasive species, establishing a variety of appropriate-sized industries utilizing 

wood fiber, and other management activities conducive to restoration goals and objectives. Such activities 

can help build social capital, which will enable not only sustainable jobs and industries, but also the 

sustainability of ecosystem functions, and restoration decisions that are science-based and effectively 

placed to treat forested ecosystems at the landscape scale. 

Collaborative Engagement with Stakeholders 

Diverse forest ecosystems of Arizona extend beyond jurisdictional boundaries and require a collaborative 

approach and stakeholder engagement to affect positive change at a scale that can address ecosystem 

health.  Engagement and support of existing large scale, multijurisdictional projects and groups provide a 

path to supporting ecosystem health and resilience at scale. 

Other Considerations/ Related Issues 

¶ Functioning and sustainable ecosystems contribute to sustainable economies by facilitating an 

infrastructure for treating, utilizing, and monitoring ecosystem components. 

¶ Only through rigorous scientific evaluation can ecosystem management actions be identified, and 

an adaptive management and evaluation methodology determined and implemented. 

¶ Applying adaptive management in ecosystem management and restoration measures include 

"learning by doing", implementing the best science in a timely strategy, and moving forward at 

the landscape scale. 

¶ Recognizing that unnatural crown fires and other symptoms of ecosystem stress are signals that 

these ecosystems are at risk, we must act and act quickly. 

                                                           
46 Sagoff, M. 1988. The Economy of the Earth: Philosophy, Law, and the Environment.  Cambridge: Cambridge University Press. 
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¶ Ecosystem restoration efforts should follow a holistic, systematic approach, characterized by 

clear-thinking, local collaboration, and solid knowledge, both of the biophysical system and of the 

socio-political system47. 

Resources - Existing and Needed  

Existing Resources 

¶ Use existing agency plans and assessments to determine natural resource management options. 

¶ Strong collaborative support for focused management practices across landscapes, such as forest 

restoration, fuel reduction, wildlife habitat and population management, and treatments to 

control exotic pests and invasive plants. 

¶ When appropriate and funding is available, use potential outside sources (i.e. consultants, 

organizations, others) for ecosystem evaluation and other tasks to help accelerate treatments in 

priority areas. 

¶ Prioritize engagement with existing collaborative like the 4FRI Stakeholders Group, the Fort 

Huachuca Sentinel Land Scape,  The Bill Williams Mountain Restoration effort, and the Prescott 

Joint Chiefs Restoration Partnership. 

Resource Needs 

¶ Develop and implement effective training, education, and outreach programs to inform 

landowners, government officials, and the public about the benefits of resilient ecosystems. 

¶ Develop and use the well-educated cadre of forest management professionals in Arizona to 

address forest threats across all lands in the state. 

¶ Provide adequate levels of funding to vegetation management and fuel treatments. 

¶ Develop and implement collaborative action plans to address needs of unique, high-priority 

ecosystems including: riparian areas, urban and community forests, deserts, grasslands, and areas 

threatened with type conversion by invasive plants. 

¶ Integrate federal, state, university, and other diagnostic/research resources to support 

surveillance and detection efforts focused on delineating priority treatment areas and identifying 

science-based treatment needs. 

¶ Reduce hazardous fuels and stand densities of unsustainable, post-settlement vegetation. 

¶ Develop and implement integrated landscape-scale restoration, community protection, wildlife 

habitat and population management, and fire management strategies for forests across 

jurisdictional boundaries. 

¶ Federal and state land management agencies should collaboratively develop an integrated 

process to design and strategically place treatments to increase efficiency, maximize benefits, and 

limit the negative impacts of wildfire. 

¶ Adequately restore forest structures through mechanical or prescribed fire treatments to ensure 

landscapes are compatible with frequent-fire regimes. 

¶ Implement forest management activities that will allow for reestablishment of frequent, low 

severity fire as a key process in ecosystems, including increased use of prescribed fire following 

                                                           
47 Covington, W. W., and D. Vosick. 2003. Conclusion: Key concepts and questions in adaptive ecosystem restoration of 
ponderosa pine forest ecosystems. Pp. 429-431 in Ecological restoration of southwestern ponderosa pine forests, ed. P. 
Friederici. Washington, D.C.: Island Press. 
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mechanical thinning and increased management of wildland fires for restoration objectives on 

appropriate lands. 

¶ Develop and use a collaborative, science-based, multi-entity process to help make decisions about 

properly designing and implementing restoration projects within the social and political 

framework. 

¶ Develop funding mechanisms for the successful implementation of all aspects of ecosystem 

restoration activities and education projects. 

Key Partners/Stakeholders  

Many of the partners and stakeholders listed have a potential role in supporting implementation of this 

strategy. A few entities stand out as being critical to success: 

¶ Collaborative organizations involved with ecological restoration 

¶ Universities, research organizations, NGOs, local government officials 

¶ USDA Forest Service (USFS) 

¶ Bureau of Land Management (BLM) 

¶ Arizona Game and Fish Department (AZGFD)  

¶ Natural Resource Conservation Service (NRCS) 

¶ Salt River Project (SRP) 

¶ Arizona Public Service (APS) 

¶ Arizona Department of Forestry and Fire Management (DFFM) 

¶ Bureau of Reclamation (BOR) 

¶ Arizona State Land Department (ASLD) 

¶ Fish and Wildlife Service (FWS) 

¶ National Park Service (NPS) 

¶ National Forest Foundation (NFF) 

¶ Four Forest Restoration Initiative Stakeholders Group (4FRI SHG) 

¶ Natural Resources Working Group (NRWG) 

¶ Prescott Joint Chiefs Restoration Partnership 

¶ Fort Huachuca Sentinel Landscape 

We will continue to work with these and other stakeholders in the areas identified in this section to 

accelerate treatments that restore ecosystem health. 



 pg. 55 

 
Fort Huachuca Sentinel Landscape 
Fort Huachuca Sentinel Landscape is a diverse coalition of federal agencies, state and local governments, 
NGOs, and private landowners that leverage their resources to protect natural and working lands. Fort 
Huachuca is home to the premier restricted military airspace for unmanned aircraft system training in the 
western U.S. A unique natural landscape around Fort Huachuca creates an electromagnetically quiet area 
for the Buffalo Soldier Electronic Test Range and restricted air space. The purpose of the Sentinel Landscape 
is to advance conservation initiatives, bolster local agricultural economies, and promote development that 
ƛǎ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ CƻǊǘ IǳŀŎƘǳŎŀΩǎ ƴŀǘƛƻƴŀƭ ŘŜŦŜƴǎŜ ŀƴŘ ǘǊŀƛƴƛƴƎ ƳƛǎǎƛƻƴΦ  
Local, state, and federal partners are working to conserve ecosystems in Cochise, Pima and Santa Cruz 
counties. Conservation opportunities include cooperative projects that improve water quality and quantity, 
range and forest conditions, wildlife habitat, and the status of rare species. Additionally, funding, outreach, 
and technical assistance will help maintain working forests that enhance vital sources of water for the entire 
region. 
The Sentinel Landscapes Partnership agencies will continue to support the Fort Huachuca Sentinel 
Landscape with ongoing technical assistance and funding through the NRCSςAgricultural Conservation 
Easement Program, support for buŦŦŜǊ ƭŀƴŘǎ ǘƘǊƻǳƎƘ 5h5Ωǎ wŜŀŘƛƴŜǎǎ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ 
Integration (REPI) Program, and other efforts at improving the availability and quality of surface and 
groundwater. Together, they are ensuring that Fort Huachuca, private landowners, and endangered species 
can continue to call southeastern Arizona home. 
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Focus Areas and Priority Landscapes 

Focus areas for Ecosystem Health are identified and mapped below. The following considerations were 

used to refine priority area designations: 

¶ Priority will be given to working with existing landscape scale collaborative efforts.   

¶ Most ecosystems in Arizona are experiencing critical levels of habitat decline; some ecosystems 

have been heavily impacted from events such as stand-replacing wildfire. High priority should be 

given to ecosystem above 6,000 ft. elevation with considerable risk of stand replacing fire 

potential and in areas that provide watershed function to support diverse ecosystem health.  

¶ Critical ecosystems at elevations above 4,000 feet that are at risk must be prioritized using strong 

science based on ecological restoration principles. This will enable critical ecosystems to receive 

priority treatment. 

¶ Ecosystems below 3,000 feet must also be evaluated using the best available science to enable 

proper treatment prioritization and management. 

¶ Protecting aspen stands and riparian habitat and promoting their regeneration through natural 

disturbances.  

¶ Management of forest-dependent wildlife and game species (elk, deer, etc.) that provide 

abundant opportunities for wildlife-associated recreation. 

¶ Enhance or restore populations of reduced or extirpated species. 

¶ Landscapes with characteristics conducive to unnaturally large and intense crown fire must 

receive priority consideration for treatment. 

 

Forest Stewardship Priority Areas (2019): tǊƛƻǊƛǘȅ ŀǊŜŀǎ ŦƻǊ 5CCaΩǎ CƻǊŜǎǘ {ǘŜǿŀǊŘǎƘƛǇ ƭŀƴŘƻǿƴŜǊ 

assistance program. Forest Stewardship priority areas are landscapes considered to be of high program 

potential or priority. These priority areas are focused in no more than 50% of total eligible forest 

stewardship acres in AZ. High priority areas consist of the 4FRI footprint, Bill Williams Mountain, Prescott 

Joint Chiefs, and the Sentinel Landscape. 
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Arizona Forest Stewardship Priority Areas 
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Invasive Plant Treatment Prioritization: Data gathered by DFFM to assess the 

Arizona landscape and identify invasive plant treatment priority areas based 

on management criteria. 

 

 

 

 

 

Fire Regime Condition Class: LANDFIRE Dataset ς FRCC class 3 areas. A fire 

regime condition class (FRCC) is a classification of the amount of departure 

from the natural regime and is broken into five classes.  

 

 

 

 

 

Species of Greatest Conservation Need (SGCN): This map represents a richness 

index for the SGCN as defined in Arizona's State Wildlife Action Plan. The model 

includes the number of Tier 1a and Tier 1b species (classified by vulnerability 

scores) according to the following formula: Score = (Tier 1a × 2) + Tier1b. 

Resulting scores were rescaled from 1 - 10. Higher model scores indicate the 

potential for greater species richness in any area.  

 

 

 

Unfragmented Areas:  The Unfragmented Areas map is based on the 

existence of large, contiguous landmasses that are not fragmented by 

barriers, the diversity of vegetation types within those land masses, and the 

importance of those areas to the overall availability of any particular 

vegetation type within the state. 
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Goals, Objectives, and Actions  

The Strategy Team identified two (2) goals, eight (8) objectives and thirty-five (35) actions to address the 

Ecosystem Health issue. The goals are general in nature because they must be applicable in most 

ecosystems statewide. Objectives provide a clear assessment of measurable outcomes focused on 

restoring or maintaining the health, resiliency, and sustainability of forest ecosystems.  

To ensure accurate assessment of ecosystem health has been determined, land managers must first 

evaluate historic trends to determine the natural range of variability, establish and monitor reference 

conditions, determine appropriate treatment prescriptions, and work to mitigate potential factors or 

influences (wildfire, insects and diseases, invasive species, etc.) that may preclude successful 

management decisions. Effective monitoring and adaptive management strategies are essential to ensure 

ecosystems-at-risk can be restored.  

Specific actions in achieving healthy, resilient, and sustainable ecosystems include the following goals: 

1. Continue to develop strong collaborative support for focused management practices across 

integrated landscapes, such as forest restoration, fuel reduction, wildlife habitat and population 

management, urban community management, and treatments to control exotic pests and 

invasive plants 

2. Protect, conserve, and enhance wildlife and fish habitat; improve habitat for selected species 

3. Identify and conserve unique and high-priority ecosystems and landscapes 

4. Identify and monitor threats to forests and ecosystem health 

5. Protect forests and other high priority ecosystems from fragmentation and conversion to non-

forest uses 

6. Restore forests, deserts, and grasslands impacted by disrupted fire regimes, forest pest outbreaks, 

land management practices/uses, and invasive species 

7. Protect watershed functions that support ecosystem services 

8. Restore frequent-fire regimes as part of forest restoration measures 

9. Integrate collaborative, science-based planning processes and public education into restoration 

programs and projects 
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Goal 1: Resilient and diverse forest ecosystem structures, processes, and functions. 

Objective 1: Protect, conserve and 
enhance ecological integrity, to maintain 
sustainable forest ecosystems, preserve 
ecosystem services, avoid public safety 
hazards, and negative watershed impacts 
associated with large-scale catastrophic 
events. 

1. Continue to work with existing landscape scale collaborative efforts and 
develop strong collaborative support for focused management practices, 
such as forest restoration, fuel reduction, wildlife habitat and population 
management, urban community management, and treatments to control 
exotic pests and invasive plants, across integrated landscapes. 

2. Develop and implement effective training, education and outreach programs 
to inform landowners, government officials and the public about the benefits 
of resilient ecosystem process and functions.  

3. Provide adequate levels of funding to vegetation and fuel treatments.  
4. Support opportunities to accelerate treatments in priority areas to reduce the 

risk of catastrophic fire to protect ecosystem health and watershed function. 

Objective 2: Protect, conserve, and  
enhance wildlife and fish habitat 

1. Coordinate with the Arizona Game and Fish Department, US Fish and Wildlife 
Service, and others to identify and implement best management practices 
related to wildlife and fish habitat 

2. Encourage adoption of collaborative Wildlife Principals developed by the 
!ǊƛȊƻƴŀ DƻǾŜǊƴƻǊΩǎ CƻǊŜǎǘ IŜŀƭǘƘ /ƻǳƴŎƛƭ ŦƻǊ ƛƴǘŜƎǊŀǘƛƴƎ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘ ŀƴŘ 
biodiversity conservation with restoration, community protection, and fire 
management activities.  

3. Support implementation of the State Wildlife Action Plan whenever possible. 

Objective 3: Identify and conserve 
unique high priority ecosystems and 
landscapes for accelerated treatments 

1. Identify high priority areas  that are interrelated with Arizona forest resource 
issues and programs. These include aquatic systems, riparian areas, deserts, 
rangelands, areas threatened by conversion by invasive plants, and other 
mixed-vegetation systems. 

2. Identify and encourage collaborative partnerships between agencies and 
organizations with overlapping or coincident responsibilities and interests 
such as working groups, panels, and collaborative partnerships.  

3. Develop and implement collaborative action plans to address needs of 
unique high priority ecosystems and to accelerate actions in these areas. 

4. Support action plans to address high priority ecosystems, seek funding, and 
work with outside industry to implement treatments efficiently. 

5. Develop and implement practices to limit the spread of exotic invasive plant 
species such as Buffelgrass and other emerging threats. 

Objective 4: Identify and monitor threats 
to forests and ecosystem health that 
would require accelerated treatments. 

1. Support development and maintenance of ongoing inventory, monitoring, 
and detection efforts on high priority ecosystems. 

2. Integrate federal, state, university and other diagnostic/research resources 
to support surveillance, and detection efforts focused on delineating priority 
treatment areas and Identifying science based 

3. Develop contingency plans for the potential impacts of climate change along 
with potential cost/impacts of catastrophic fire likely to occur in tandem. 

Objective 5: Protect forests and other 
high priority ecosystems from 
fragmentation and conversion 

1. Identify and utilize resources to work with state and local governments or 
policy development and program implementation to protect ecosystems 
from fragmentation. 

2. Identify opportunities with landowners for the Forest Legacy program.  
3. Identify/develop and disseminate developmental guidelines and policies.  
4. Work with non-traditional partners to identify policy needs and bridge-

identified gaps to accelerate treatment scope and pace.  
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Goal 2: Progress toward landscape scale outcomes, restoration of unhealthy ecosystems, and enhanced 

sustainability with limited negative impacts 

Objective 1: Restore forests, deserts and 
grasslands impacted by current fire 
regimes, insect & disease outbreaks, 
land management practices/uses, and 
invasive species. 

1. Use science-based approaches to evaluate, understand and protect against 
the impacts of existing and emerging threats such as climate change, insect 
and disease outbreaks or land use changes on forest health and public safety. 

2. Reduce hazardous fuels and stand densities of unsustainable post-settlement 
trees, to prevent catastrophic losses from bark beetles and wildfire. 

3. Encourage adoption of collaborative Wildlife Principals developed by the 
Arizona DƻǾŜǊƴƻǊΩǎ Forest Health Council for integrating wildlife conservation 
with restoration, community protection, and fire management activities. 

4. Support and implement integrated landscape-scale restoration, community 
protection, wildlife habitat, population management, and fire management 
strategies across the state that accelerate and improve treatment efficiency. 

5. Develop land-use policies and practices that support restoration, community 
protection, and fire management efforts. 

6. Federal and state land management agencies should collaboratively develop 
an integrated process to design and strategically place treatments to increase 
efficiency, maximize benefits and limit negative impacts of insect & disease 
outbreaks, invasive plants and wildfire. 

7. Best Management practices should be implemented to prevent  the spread of 
invasive plant species during restoration and fire management activities. 

8. Develop incentives and an ethic of personal safety to support sustainable 
maintenance of fuel treatments. 

9. Increase coordination of forest restoration, fire management, and community 
protection planning and implementation across jurisdictional boundaries. 

10. Encourage development of integrated long-term restoration, wildlife 
management, and fire management plans for all lands. 

Objective 2: Restore frequent fire 
regimes and reduce risk of catastrophic 
fire as part of forest restoration 
measures. 

1. Adequately restore forest structures through mechanical or prescribed fire 
treatments to ensure landscapes are compatible with frequent fire 

2. Planners should work with developers to incorporate buffers, based on 
anticipated fire hazard, public safety, and wildlife habitats into the design of 
new developments to allow for maintaining of conditions in lands where 
natural or prescribe fires may continue or be introduced. 

3. Utilize state and local codes, planning options, laws and regulations, and 
Growing Smarter legislation to address fire risk at the landscape scale. 

Objective 3: Integrate collaborative, 
science based, planning processes and 
public education into restoration 
treatments 

1. Develop and utilize a collaborative, science-based, multi-entity process to 
facilitate decisions on properly designing and implementing restoration 
projects within the social and political framework. 

2. Facilitate the sharing of all data and analyses from all ownerships to assist 
natural resource agencies, county and city managers, and stakeholders in 
planning and implementation of forest restoration activities.  

3. Undertake educational and outreach activities to increase awareness and 
understanding of the benefits of addressing forest health issues. 

4. Develop funding mechanisms, with partners and industry, for the successful 
implementation of ecosystem restoration activities and education projects. 
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6.3 Water 

Critical Issue Description 

Sustainable water management is a critical challenge for the Southwest.  According to the Census Bureau, 

Arizona grew at the natioƴΩǎ ŦƛŦǘƘ-fastest rate in 2017, topping seven million residents for the first time.  

Water is a limited resource in Arizona, and drought is among the issues challenging our ability to balance 

water demands for agriculture, industry, and an expanding population. Less snowpack, earlier spring 

runoff and reduced watershed yield during the last several decades exacerbate this issue.  

An understanding of the occurrences, 

distribution, and movement of water is 

essential in agriculture, forestry, botany, 

soil science, geology, ecology, and 

geomorphology. In short, water is one of 

the most crucial elements of the physical 

environment. Impacts on the quantity, 

ǉǳŀƭƛǘȅΣ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ !ǊƛȊƻƴŀΩǎ ǿŀǘŜǊ 

supplies due to a changing climate are 

likely to be significant. The frequency of 

drought is projected to increase in the 

Southwest by the end of the century. 

There is also an increased chance of 

intense precipitation and flooding events 

during the monsoon season in Arizona due 

to greater water-holding capacity of a 

warmer atmosphere48.  

Groundwater use will increase in areas 

where surface water supplies decline. 

Communities are likely to tap aquifers to a 

greater degree to augment supplies, and 

declining precipitation will reduce aquifer 

recharge rates. Combined with increased 

demand due to population increases, 

higher crop demands, and lower soil 

moisture increased aquifer drawdown is 

likely to occur.  

With multiple potential threats to water 

ǉǳŀƭƛǘȅ ŀƴŘ ǉǳŀƴǘƛǘȅ ƛƴ !ǊƛȊƻƴŀΩǎ ŦǳǘǳǊŜΣ ƛǘ 

                                                           
48 ά!ŘŀǇǘƛƴƎ DƻǾŜǊƴŀƴŎŜ ǘƻ /ƭƛƳŀǘŜ /ƘŀƴƎŜΥ aŀƴŀƎƛƴƎ ¦ƴŎŜǊǘŀƛƴǘȅ ¢ƘǊƻǳƎƘ ŀ [ŜŀǊƴƛƴƎ LƴŦǊŀǎǘǊǳŎǘǳǊŜέΣ /ŀƳŀŎƘƻΣ 
59 Emory L.J. 1, 6n.9 (2009) 

 

Palominas Water Recharge Project 
Water replenishment efforts in Cochise County are resulting in 
groundwater levels are rising near two recharge facilities along the 
upper San Pedro River. The facilities came online in 2002 and 2014 
and combine to recharge almost 1 billion gallons of water back 
into the aquifer each year. Thanks to this success the Cochise 
Conservation and Recharge Network ς whose partners include the 
Conservancy, Cochise County, the cities of Sierra Vista and Bisbee, 
and the Hereford Natural Resource Conservation District τ plans 
to launch another project at Horseshoe Draw in 2018. That project 
will also recharge storm water and prevent destructive flooding 
and erosion downstream. Given extended drought, increasing the 
ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ǳƴŘŜǊƎǊƻǳƴŘ ŀǉǳƛŦŜǊ ƛǎ ŀ άƴƻ 
ǊŜƎǊŜǘǎέ ǎǘǊŀǘŜƎȅ ŦƻǊ ōƻǘƘ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ǘƘŜ {ŀƴ tŜŘǊƻ 
River. 
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is extremely important that land managers focus limited resources on actions that derive the most benefit, 

including vegetation treatments; conservation and education; and management and policy.  

Benefits, Threats, and Impacts 

Benefits 

¶ More than seven million people live in Arizona, many of whom depend on water sources 

generated by runoff ŦǊƻƳ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ƻƴ !ǊƛȊƻƴŀΩǎ watersheds. 

¶ Crop production on Arizona's one million acres of cropland requires a dependable supply of 

irrigation water.  

¶ !ǊƛȊƻƴŀΩǎ ŀǉǳŀǘƛŎ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǊƛǇŀǊƛŀƴ ŀǊŜŀǎ ŀƭƻƴƎ ǎǘǊŜŀƳǎ ŀƴŘ ǊƛǾŜǊǎ ŀǊŜ ƘƻƳŜ ǘƻ ǎƛƎƴƛŦƛŎŀƴǘ 

and diverse wildlife species, some of which are listed as endangered or threatened species. In 

fact, riparian ecosystems are considered an endangered ecosystem type. 

¶ Groundwater plays a critical role in maintaining the health of riparian areas by sustaining stream 

and river base flows.  

Threats 

¶ Persistent drought  

¶ Climate change resulting in variable precipitation and warming temperatures 

¶ Overstocked forest and woodlands 

¶ Expanding development and creation of impervious surfaces that leads to accelerated runoff 

¶ Uncharacteristic wildfire and subsequent flooding 

Impacts 

¶ Drought decreases availability of water for agriculture, and industrial and municipal users.   

¶ Climate change is causing variable precipitation resulting in reduced snow pack, lower runoff, and 

decreased flows in drainage basins. 

¶ Many forest stands are overly dense and therefore competing for already scarce water resources.   

¶ Development of previously natural areas with impervious surfaces can negatively impact water 

quality and limit groundwater recharge. 

¶ Uncharacteristic wildfire changes the landscape by removing natural vegetation and making the 

soil impervious to water (i.e., hydrophobic soils). This results in flooding and soil erosion that 

reduces the stability of the watershed.  

Key Elements  

Climate and Water 

¶ Precipitation is typically both greater and more dependable in Arizona's upper elevations, where 

most of our forests occur. 
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¶ Forested lands in Arizona 

contribute nearly 90% of the 

total streamflow in the state, 

much of which comes during 

spring snowmelt49. 

¶ Ponderosa pine forests are the 

source for a substantial portion 

of the state's water. For 

example,  

¶ while occupying only 20% of the 

total land surface of the Salt and 

Verde River basins, ponderosa 

pine forests account for almost 

50% of the total water yield50. 

¶ Forestlands also contribute 

additional, albeit unknown 

quantities of groundwater 

recharge. 

¶ In much of Arizona's woodlands 

and coniferous forests, the 

number of trees per acre and the 

canopy cover have both 

increased to the point where 

very little herbaceous ground 

cover remains. Much of the 

precipitation is intercepted by 

the dense canopy (evaporating 

back to the atmosphere) or runs 

off bare soil. 

Water Yield 

¶ Studies conducted in the Beaver 

Creek and Castle Creek 

watersheds show that selective 

forest treatments in ponderosa 

pine can increase water yield. 

o Untreated watersheds 

showed average annual water yield ranging from 2.7-5.0 inches per acre (0.225 to 0.417 

acre-feet). 

                                                           
49 άWater yield improvement by vegetation management: focus on Arizonaέ., Ffolliott et. al., 1975, Prepared for 
Rocky Mountain Forest and Range Experiment Station, Contract/Grant no.: US For. Ser. 16/257/CA, OWRT 14-31-
0001-3803. School of renewable Natural Resources, University of Arizona, Tucson AZ. Ca. 1000 p. 
50 έ Recovering rainfallέΣ Barr, G.W. 1956, Technical Report. Department of Agricultural Economics, University of 
Arizona, Tucson, AZ 

 

Drought Contingency Planning 
Arizona Governor Doug Ducey signed historic legislation ratifying 
!ǊƛȊƻƴŀΩǎ 5ǊƻǳƎƘǘ /ƻƴǘƛƴƎŜƴŎȅ tƭŀƴ ό5/tύ ƻƴ WŀƴΦ омΣ нлмфΦ ¢ƘŜ 
legislation allows Arizona to join six other western states and Mexico 
in signing an inter-state water agreement and spells out ways Arizona 
will contribute to conserving more water from the Colorado River. 
Since July 28, 2018, 40 stakeholders (DCP Steering committee) 
representing diverse interests from across Arizona have worked to 
develop what is known as the Intrastate Drought Contingency Plan. 
The plan balances water reductions in the state to ensure no one user 
takes the entire burden. 
Two bills that enable Arizona to ratify the Drought Contingency Plan 
are: 

¶ One that authorizes ADWR Director Tom Buschatzke to sign 
onto the interstate Drought Contingency Plan on behalf of 
Arizona. 

¶ The other allows for certain water stakeholders within Arizona 
to make agreements on water usage rights and provides $30 
million for Lake Mead conservation, $2 million for ground 
water conservation and $9 million for Pinal County agriculture 
infrastructure projects. 
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o Clearing forests increased annual yield by about 0.1-0.2 acre-feet. 

o Thinning of ponderosa pine resulted in annual water yield gains of 0.61 to 1 inch per acre 

(0.051 to 0.083 acre-feet). 

¶ Water yield gains from forest treatments in the Beaver Creek watersheds persisted for about six 

years on both cleared and thinned forested watersheds, after which gains were negligible due to 

new vegetation growth. 

o Areas with a northern exposure or on a deeper soil profile will generally provide increased 

water yields for a longer time than south-facing slopes or sites with shallow soils. 

o Increased water yields from forest treatments might be sustained using fire to manage 

understory vegetation. However, scientific trials have not been conducted to test this 

hypothesis in the Southwest. 

¶ Treated pinyon-juniper show smaller increases in water yield because they have relatively low 

runoff efficiency (proportion of annual precipitation converted to measurable streamflow). 

Average annual water yield from untreated pinyon juniper does not exceed 1 inch per acre (0.083 

acre-feet). By contrast, water yield from untreated ponderosa pine is 3 to 5 times higher51 per 

acres. It is important to note the total untreated area of pinyon-juniper woodlands is 5 times more 

than the total area of ponderosa forests and could produce the same total water yield if treated.  

Increased snowpack water equivalent, which results in enhanced soil moisture and water yield, is one 

potential benefit of forest thinning. There are greater accumulations of snow in openings than in adjacent 

forest. This is partly due to snow interception by tree branches and subsequent evaporative losses 

(sublimation). Small openings (60-160 feet in diameter) are optimal for snow accumulation compared to 

large openings (greater than 160 feet in diameter) where sun and wind exposure cause greater 

evaporation52. 

Soils, Erosion, and Sedimentation 

¶ Soil compaction by logging equipment is a potential impact of mechanical forest management 

activities. Soil compaction could reduce water-holding capacity of the soil as well as infiltration 

rates, thereby increasing overland flow and surface erosion. If Best Management Practices (BMPs) 

are not followed, or suitability of equipment for various soil types, slope, and aspect is not 

considered during project planning and implementation, these impacts can be exacerbated. 

¶ Lack of consistent use of BMPs to reduce erosion and sediment discharge can have downstream 

impacts for fish and wildlife, water treatment costs, aesthetics, reservoir storage capacity, and 

possibly flood flows due to deposited sediment and debris blocking channels. 

o Soil's infiltration rate and ability to store nutrients and water is decreased by erosion. 

o Biotic productivity and hydrologic function are also impacted if soil health is not 

protected. 

¶ Road construction and maintenance for forest management and recreational activities can be 

significant sources of sediment in upland watersheds. If the location and design of roads is not 

carefully considered, impacts as well as the potential for obliteration are increased. 

                                                           
51 άWater yield improvement by vegetation management: focus on Arizonaέ., Ffolliott et. al., 1975, Prepared for 
Rocky Mountain Forest and Range Experiment Station, Contract/Grant no.: US For. Ser. 16/257/CA, OWRT 14-31-
0001-3803. School of renewable Natural Resources, University of Arizona, Tucson AZ. Ca. 1000 p. 
52 Id. Ffolliot 1975 
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Aquatic Systems/Riparian Areas 

¶ Managing Arizona's forested riparian zones to optimize growth of native trees, shrubs and 

understory plants provide better protection against erosion for stream channels and stream 

banks. Water quality is enhanced by reduction of sediment and the improved ability of the 

riparian area to act as a natural bio-filter nutrient rich sediment. 

¶ Where appropriate, reduction of non-native invasive riparian plants (e.g., salt cedar [Tamarix 

spp.] and Russian olive [Elaeagnus angustifolia] among others) will improve the ability of 

Arizona's riparian forests to deliver water for downstream uses. 

¶ Many of Arizona's forested riparian areas are impaired and no longer functioning properly (as 

determined by Proper Functioning Condition). Rather than protecting the water quality of 

streams, stream banks and channels are contributing to sedimentation and reduced water 

quality. This is resulting from changes in their geomorphology and other issues. In some areas, 

invasive riparian species (e.g., salt cedar) dominate and impede delivery of water to 

downstream users. 

Resources ς Existing and Needed 

Existing Resources 

Federal, State, and Tribal governments that have existing staff dedicated to the regulation and scientific 

understanding of water resources: 

¶ Arizona Department of Water Resources 

¶ Arizona Department of Environmental Quality 

¶ The University of Arizona ς Arizona Geologic Survey and Water Resources Research Center 

¶ U.S. Bureau of Reclamation 

¶ U.S. Forest Service 

¶ U.S. Bureau of Land Management  

¶ Natural Resource Conservation Service 

¶ Arizona Tribes/Bureau of Indian Affairs  

¶ Salt River Project 

Resource Needs 

¶ Contact list for potential collaborators in lead organizations that carry out watershed, riparian, 

spring, and wet meadow research and restoration projects. 

¶ Organized, collaborative programs for water outreach, education, and volunteer recruitment and 

activities. 

¶ Updated Tribal, State, and Forest Service policies to support forest restoration goals and 

objectives for the protection and enhancement of water resources. 

¶ Guidance documents for BMPs to protect water resources, including oversight mechanisms to 

ensure the application of BMPs by contractors. 

¶ Organized and funded regional consultants/specialists in watershed processes, aquatic ecology, 

hydrogeology, and soil science so land managers can consult with experts when planning 

management activities.  
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¶ Engagement with diverse and significant water users in the stakeholder process to further 

educate the public.  

 

Key Partners/Stakeholders  

Many of the partners and stakeholders listed in the water section have a potential role in supporting 

implementation of this document. A few entities stand out as being critical to success: 

¶ Arizona Department of Water Resources 

¶ Arizona Department of Environmental Quality 

¶ Arizona Game and Fish Department 

¶ Upper Verde River Watershed Protection Coalition  

¶ Forest Service Regional Office along with National Forests and Districts 

¶ /ƻƭƭŀōƻǊŀǘƛǾŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎΥ ǳƴƛǾŜǊǎƛǘƛŜǎΣ ǊŜǎŜŀǊŎƘ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ŀƴŘ bDhΩǎ 

¶ Verde Watershed Restoration Coalition 

¶ Prescott Creeks Preservation Association 

¶ Gila Watershed Partnership 

¶ Salt River Project 

¶ Local governmental agencies 

Focus Areas 

While vegetation and land use patterns often change abruptly with changes in ownership/jurisdiction, 

water does not. Water quality and quantity is affected by conditions and activities on every acre in the 

state. However, there are regions of the state where management activities will most effectively address 

our critical resource issues. These regions are called focus areas and priority landscapes. 

The process of landscape prioritization for water began with the identification of streams and lakes that 

are impaired based on the ADEQ Water Assessment. Next, the Outstanding Waters of Arizona were 

identified to provide a comparison with impaired areas. Then Riparian areas were over-laid on top of the 

groundwater basins. Finally, all 8-digit Hydrologic Unit Codes (HUC) were identified along with the public 

land ownerships across the state. Once those maps were created, the 

focus area map was created showing HUCs in a color gradient. The darker 

colored HUCs are the watersheds where more of the map elements are 

present.  

 

HUC 8 Watersheds: 8-digit hydrological units overlaid on land ownership. 

Map Provided by the Arizona State Land Department (ASLD).  
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Impaired Streams and Lakes: Data provided by Arizona Department of 

Environmental Quality (ADEQ) identifying impaired streams and lakes across 

Arizona. Impairment is based on presences of sediment, turbidity, E. coli, and 

heavy metals. Map Provided by ASLD. 

 

 

 

 

 

 

 

Outstanding Waters: Outstanding Arizona Waters are designated by 

state rule under R18-11-112. They are waters considered exceptional 

water quality and or ecological or recreational resources. The data was 

provided by ADEQ and the map was provided by ASLD.  

 

 

 

 

 

 

Riparian Areas and Groundwater Basins: Riparian areas are identified due to 

their vulnerability to negative impacts. Groundwater basins is an area 

underlain by permeable materials capable of furnishing a significant supply 

of groundwater to wells or storing a significant amount of water. Data and 

map provided by ASLD.  



 pg. 69 

 



 pg. 70 

Goals, Objectives, and Actions  

The Water Resources Working Group identified three (3) goals, nine (9) objectives, and _ actions for 

Water. The underlying goal is to improve water quality and quantity, improve the health of wetland 

ecosystems, and increase public understanding of water quality issues. This will be accomplished through 

a variety of measures, described below: 

 

Goal 1: Improve and maintain watershed health and watershed function statewide.   

Objective 1: Protect and enhance water 
quality and quantity of priority 
watersheds (identified in this document) 
through enhanced resiliency and 
sustainability.  
 

1. Work collaboratively to identify and develop restoration and fire 
management strategies for watersheds of critical importance across the 
state. 

2. Collaboratively identify and/or develop best management guidelines (BMG). 

Objective 2: Maximize positive impacts of 
vegetative treatments on watersheds. 

1. Maintain or improve Soil Quality through use of BMPs: properly design, 
place, build and/or retire forest roads, use appropriate fire practices to 
remove duff and reestablish vegetative ground cover. 

2. Support ongoing efforts to maintain or improve hydrologic function and 
watershed health by designing forest-thinning prescriptions to optimize 
snow pack accumulation, runoff and aquifer recharge and by managing 
understory vegetation through periodic burning. 

3. Support State and Federal agency partnerships with key stakeholders on 
forest restoration projects 

4. Appropriately monitor new and existing activities within watersheds. 

Objective 3: Minimize uncharacteristic 
wildfire. 

1. Use fuel reduction treatments to reduce excessive fuel loading to prepare 
fire-adapted landscapes for historic fire regimes through fuel treatment 
activities. 

2. Design fuels treatments strategically on the landscape to effectively reduce 
fire risk. 

3. Restore impaired ecosystems through mechanical treatments and use of fire 
to achieve desired effects and sustained natural fire regimes. 

Objective 4: Enhance groundwater 
recharge and soil moisture. 

1. Develop a groundwater sustainability program. 
2. Mitigate the overuse of groundwater supplies by educating the public on its 

importance. 
3. Design land management treatments to reduce runoff and increase 

recharge.  
4. Identify high and medium priority groundwater basins.  
5. Support ongoing groundwater recharge efforts and promote water 

conservation measures in agriculture, industrial, and municipal sectors.  
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Goal 2: Improve habitat and resiliency of aquatic ecosystems and riparian areas. 

Objective 1: Minimize impacts of 
management activities to aquatic 
ecosystems and riparian areas.  

1. Utilize BMPs and guidelines within aquatic systems. 
2. Limit recreation in sensitive ecosystems especially during critical times.  

Objective 2: Protect and restore aquatic 
ecosystems and riparian areas.   

1. Coordinate implementation of management plans to insure protection of 
aquatic systems. 

2. Use BMPs for the location, construction, operation and maintenance of 
transportation systems within aquatic systems. 

3. Encourage, protect existing native vegetation, and supplement with native 
vegetation plantings or reseeding where appropriate. 

4. Use BMPs for the location, construction, operation and maintenance of 
water improvements within aquatic systems. 

5. Restore natural spring discharge by removing outdated improvements 
where possible. 

6. Coordinate with agencies and agriculture/grazing lessees that manage 
water improvement projects. 

 

 

Goal 3: Increase public understanding of the importance of watershed health, function, and restoration 

ǘƻ !ǊƛȊƻƴŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΦ  

Objective 1: Develop new and utilize 
existing information and educational 
materials on watershed health, function, 
and restoration.  
 

1. Dispense education materials such as brochures, fact sheets, and public 
service announcements about watershed and riparian issues. 

2. Collaboratively develop common watershed and riparian messaging for use 
by all agencies. 

3. Develop web-based platforms to dispense information on watershed 
health, function, and restoration.  

Objective2: Implement outreach and 
educational programs on watershed 
health, function, and restoration. 
 

1. Develop outreach programs to communicate with community groups and 
leaders, schools, and the public. 

2. Identify appropriate funding support to implement outreach and education 
programs. 

Objective 3: Encourage public and 
stakeholder involvement. 

1. Develop and implement programs to engage nonprofit organizations in 
watershed and riparian cleanup and planting activities. 
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6.4 Air 

Critical Issue Description  

As one of life's most crucial elements, air plays a critical role in sustaining life in Arizona. Clean air, often 

taken for granted, is threatened by many factors; industrial and automobile emissions, dust from 

uncovered/tilled soil, smoke from increasing wildfire occurrence, and forest pile burning and prescribed 

fire activities. These changes in air quality have resulted in widespread impacts across Arizona. 

Introduction  

Air pollution has been a persistent problem since the Industrial age with much of it being traced to the 

use of fossil fuels to generate energy. Even when not used for energy generation, hydrocarbons contribute 

to air pollution through the release of vapors from solvents, paints, and gasoline. One of the problems 

with air pollution is not only the diversity of its sources but also the fact that it is made up of so many 

pollutants which include; carbon monoxide, sulfur dioxide, nitrogen oxides, particulate matter, ozone, and 

lead.  

Arizona's vegetation serves to maintain and enhance air quality in several ways. Trees modify the 

atmosphere by absorbing carbon dioxide (providing a sink for carbon) and producing oxygen, and they 

clear the air by filtering dust, ash, pollen, and smoke (especially in urban areas). They also intercept wind, 

provide shade, and moderate air temperature. Conversely, plant life contributes to reduced air quality 

when smoke is produced by wildfires and other land management activities, especially prescribed 

burning. However, the air pollution issues we are experiencing now cannot be solved just by increasing 

vegetation.   

Ozone 

Ozone is the prime ingredient of smog in our cities and industrial areas. When routinely inhaled even low 

levels of ozone can cause severe respiratory problems including asthma, temporary respiratory diseases, 

and temporary decreases in lung capacity. Even moderately exercising healthy adults can experience 15-

20% reduction in lung function. Recent studies have indicated that repeated exposure to elevated levels 

of ozone over a period of time can result in permanent structural damage53. Those who are most at risk 

to ozone are people who preform moderate activity during the summer months (i.e. outdoor workers).  

Particulate Matter 

Particulate matter (PM) is the term used for a mixture of solid particles and liquid droplets found in the 

air. Particles are classified into two groups PM 10 (larger than 2.5 micrometers) and PM 2.5 (smaller than 

2.5 micrometers). Though PM 10 has been linked to health impacts, PM 2.5 can cause significant health  

                                                           
53 άHuman Exposure Modeling - Air Pollutants Exposure ModelέΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΣ нлмрΣ 
https://www.epa.gov/fera/human-exposure-modeling-air-pollutants-exposure-model  

Air quality affects every living thing in Arizona. As one of life's most crucial elements, air plays a critical 

role in sustaining Arizona's natural resources, its people and their quality of life. This element is 

substantially influenced by Arizona's urban and rural ecosystems.  

https://www.epa.gov/fera/human-exposure-modeling-air-pollutants-exposure-model
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problems including; premature death, acute respiratory symptoms, aggravated asthma, bronchitis, and 

decreased lung function54. People who live in the Phoenix area are especially at risk due to several 

contributing factors and should heed public health warnings concerning air quality which is in part due to 

the number of people adjacent and the activities they perform. 

Benefits, Threats, and Impacts  

It is vital for the long-term health of all living things that the lands in Arizona be managed to positively 

affect air quality. 

Benefits 

¶ Clean air results in decreased numbers of respiratory illnesses. 

¶ Through lowering cases of respiratory disorders linked to dirty air, clean air aids in lowering 

medical care costs. 

¶ One acre of forested land absorbs six tons of carbon dioxide and puts out four tons of oxygen 

every day, which is enough to meet the annual needs of 18 people. 

¶ Urban plant life reduces the impact of the urban heat island effect and lessen its impact on local 

weather patterns. 

Threats and Impacts 

¶ Negative effects on human 

health such as asthma and other 

respiratory diseases 

¶ Vegetation die-off in rural and 

urban areas due to air pollution. 

¶ Limited visibility due to smoke 

or smog. 

¶ Acid deposition resulting in the 

degradation of aquatic systems, 

vegetation, and cultural 

resources (stone work). 

Key Elements 

Climate and Air 

¶ In many Arizona ecosystems 

there is a lack of ground cover 

and low soil moisture, and more 

so as temperatures increase. 

These factors contribute to 

wind erosion and airborne soil 

                                                           
54 άHuman Exposure Modeling - Air Pollutants Exposure ModelέΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΣ нлмлΣ 
https://www.epa.gov/fera/human-exposure-modeling-air-pollutants-exposure-model 

 
Air Monitoring Network 
The Arizona Department of Environmental Quality conducts 
ambient air quality monitoring throughout Arizona. Environmental 
parameters measured in this monitoring network include criteria 
pollutants (lead, ozone, particulate matter ð PM10 and PM2.5, 
carbon monoxide, nitrogen oxides, sulfur dioxide) as well as air 
toxins. 
Air quality monitoring networks operate in urban and rural areas 
throughout Arizona. They provide local air quality conditions to the 
public and help identify the causes of air pollution. The networks 
are composed of individual monitoring sites that collect ambient 
air quality data in a variety of settings. The results determine if 
public health standards are met and allow scientists to assess the 
effects of pollution on public health and welfare.  

https://www.epa.gov/fera/human-exposure-modeling-air-pollutants-exposure-model

