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PODs are expected to enhance efficient decision 
making during incidents and leverage options 
for fire response. Many interviewees anticipated 
how coordination during pre-season planning could 
improve incident response. Some reported that as a 
data-driven tool, PODs add credibility to decisions, 
helping to illuminate the rationale for response tac-
tics. Some interviewees said enhanced interagency 
understanding and scientific products would create 
more opportunities to explore indirect attack strat-
egies. 

Interviewees said PODs could inform fuel and 
vegetation treatment plans. There is interest in 
using PODs to highlight areas for treatment, identify 
and prepare control lines, and prioritize future proj-
ects, such as restoration treatments, fuels thinning, 
and prescribed fire. 

Local social and political pressures to 
immediately suppress all unplanned ignitions 
and USFS leadership support were the most 
substantial factors anticipated to affect the use 
of PODs. Other factors that will influence PODs’ 
utility include existing ecological contexts, USFS 
staff attitudes towards shifting fire management 
approaches, and staff capacity issues. 

Executive Summary 

National policy directs federal land management 
agencies to collaboratively predetermine wildland 
fire response strategies that balance the protection 
of social and ecological values at risk with firefighter 
and public safety. Potential wildland fire Opera-
tional Delineations, or PODs, were developed as 
an approach to meet these objectives and are being 
implemented on several US Forest Service (USFS) 
units across the US West. PODs are polygons drawn 
on the landscape, typically with boundary features 
(e.g., roads and waterbodies) relevant to fire control 
operations. In each polygon, fire risk is summarized 
with regard to values at risk. In the spring of 2019, 
our team of Colorado State University researchers 
conducted 36 interviews with USFS personnel and 
external stakeholders involved with developing 
PODs on four national forests in two USFS regions. 
Our goal was to understand how land managers 
intend to use PODS, factors that will affect the use 
of PODs, and their potential to influence decision 
making during wildland fire events. 

Key Findings

The primary motivation for pursuing PODs 
was aligning planning efforts with agency risk 
management objectives and policy. Interviewees 
valued approaches like PODs that support strategic 
risk management for fire response and evaluation 
of trade-offs among response options. 

PODs and the associated development process 
are anticipated to facilitate stronger communica-
tion among multiple agency levels and partners 
about forest management and wildfire response. 
Most interviewees said that PODs were valuable for 
enhancing transparency about fire management 
decisions and fuels treatment planning with the 
public, political representatives, and management 
partners. Interviewees agreed PODs could create 
a shared understanding with forest and regional 
level leadership and would be useful when briefing 
incoming incident management teams. 
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To improve the utility of PODs going forward, 
interviewees recommended:

• Incorporating into PODs seasonal and 
dynamic contexts, such as current weather 
and fuel conditions.

• Clarifying within the USFS the underlying 
intent, investment in, and future direction 
of PODs.

• Sharing lessons learned and examples of 
PODs development and implementation 
across different forests. 

• Improving land management partner and 
USFS resource specialist engagement with 
the PODs process and tools.

Conclusions and Recommendations 

PODs have potential to contribute to 
improved communication, transparency, and 
accountability in wildland fire response; future 
efforts should work to track whether PODs 
resulted in the anticipated outcomes. Efforts 
to develop and implement PODs have potential to 
align well with other agency efforts to prioritize 
and coordinate work across jurisdictions. Building 
agreement among partners about fire response 
pre-season could also help land managers resist 
incentives to prioritize short-term risks during 
fire incidents over long-term risks to landscapes, 
communities, and future responders. PODs can help 
the USFS enhance coordination, use of science, and 
transparency in decision making on fire events. 
Future research efforts should track whether and 
how PODs lead to these outcomes.

To maximize the potential of PODs, forest-level 
leadership should be deliberate and transparent 
about intentions regarding stakeholder 
participation and engagement. It is important to 
provide a vision of the intended use of PODs both 
internally and with partners. 

USFS organizational commitment from 
leadership and dedication of resources will be 
necessary to support use of PODs. If a forest 
chooses to pursue PODs, there must be strong 

investment and clearly communicated intent 
for using PODs from forest- and regional-level 
leadership, along with a dedicated local capacity to 
maintain PODs.

Specific work needs to be done to identify how 
PODs can be used for fuels planning, integrated 
and leveraged with Risk Management Assistance 
(RMA) during incident response, and used in 
Shared Stewardship prioritization efforts. Future 
work could track these dynamics and how PODs 
interact with other agency processes. 

The process and utility of PODs can vary and 
may need to be tailored to local conditions. More 
work is needed to understand the diverse utility of 
PODs and how this varies by location. This will offer 
additional insights into which factors that affect the 
PODs process, where utilization can be standardized, 
and where flexibility is needed for local contexts. 

Opportunities exist to continue to explore 
how to improve PODs mapping and workshop 
processes, make PODs more dynamic in response 
to real-time conditions, involve multiple USFS 
staff areas in the PODs process, and expand the 
utility of PODs going forward. As the USFS and 
partners continue to develop PODs, it will be useful 
to capture effective practices, identify variables that 
support or compromise effective use of PODs, and 
develop an approach for sharing lessons learned.
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Figure 1. PODs on the Tonto National Forest, Arizona. 
POD colors are associated with strategic wildfire response 
categories, aka strategic response zones (SRZs). 
(Credit: Christopher D. O’Connor)

The PODs approach typically begins with RMRS 
scientists and other analysts familiar with the process 
and its components conducting workshops with 
USFS fire and fuels personnel at the national forest 
level. RMRS scientists introduce the framework and 
accompanying analytics, and then guide the forest 
through drawing their initial potential operational 
boundaries or delineations on forest maps (Figure 2). 
To date, each forest that has used PODs approached 
the workshop process differently in terms of its 
duration, use of facilitators, and who is involved. 

Because of the variable, uncertain conditions and the 
cross-boundary nature of fire management, PODs 
are typically developed with local, expert knowledge 
holders, who can include fire specialists, fire and fuel 
planners, GIS specialists, resource specialists, and 
neighboring land managers (Thompson et al., 2016). 
These types of science-management partnerships, 
whereby intended end users are involved in product 
development, are recognized as a best practice for 
science translation and application (Timberlake & 
Schultz, 2019). Science-management partnerships 
integrate diverse types of knowledge to maximize 

Overview and Background 
Federal land management personnel face time-
critical, complex decisions during wildland fire events. 
Their responsibilities include: ensuring firefighter 
and public safety in the face of increasing wildfire 
severity, frequency, and size; finding opportunities 
to manage fire for ecological objectives; and safe 
and effective use of resources. Recent national 
policy direction calls for federal land management 
agencies to collaboratively predetermine response 
strategies that balance the protection of values at 
risk with firefighter and public exposure (Stratton, 
2020). Researchers at the Rocky Mountain Research 
Station (RMRS), Oregon State University (OSU), and 
the Colorado Forest Restoration Institute (CFRI) at 
Colorado State University are developing Potential 
Operational Delineations (PODs) with US Forest 
Service (USFS) personnel as one approach to tackle 
these management priorities. 

PODs are polygons that integrate risk assessments 
based on current conditions with landscape features 
relevant to wildland fire control operations (e.g., 
roads, old wildfire scars, water bodies) to inform 
strategic response to ignitions (Thompson et al., 
2016). Often through a series of workshops, PODs 
are developed based on a combination of local 
knowledge and data analytics,1 which identify 
suppression difficult indices (SDI) and potential 
control locations (PCLs). Similar to wildfires, POD 
boundaries do not necessary follow jurisdictional 
boundaries and often require cross-boundary 
planning (Figure 1). Because multiple entities can be 
involved in incident response and informing desired 
conditions on a landscape, pre-season planning to 
develop PODs also presents an opportunity for 
collaborative engagement of partners (e.g., adjacent 
landowners, state, local, and federal agencies, other 
stakeholders and non-governmental organization 
(NGO) partners). Multiple staff resource areas 
also may need to be involved in PODs planning, 
depending on how PODs will be used.

1  Accompanying analytical products can serve as addi-
tional data to help identify control lines and effectively place 
PODs boundaries. Suppression Difficulty Index (SDI) models 
future fire behavior, and Potential Control Locations (PCL) 
predict locations where fires are likely to stop given histori-
cal fire trends. 
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utility for managers. Ideally, PODs capitalize on this 
approach while also leveraging advancements in 
risk-informed decision making and key principles 
of effective fire management planning (Thompson 
et al., 2016). 

The adoption of a practice like PODs is influenced by 
a wide array of factors operating at multiple levels 
that affect how new interventions are translated 
into practice. For example, agency-wide variables 
such as leadership, incentives, administration, 
communication, and cultural norms all affect 
how practices are institutionalized (Steelman, 
2010). Local biophysical, political, and economic 
conditions are also relevant to implementation, as 
are the characteristics of individual leaders and land 
managers (Moseley & Charnley, 2014). Understanding 
these dynamics is helpful for improving the uptake, 
relevance, and utility of new strategies for managers. 
We used these concepts to guide our investigation.

Starting in the spring of 2019, our research team 
conducted independent research on PODs with 
the goal of understanding the context affecting 
the utilization of PODs for decision making 

in fire management. This report addresses the 
following primary set of questions that guided our 
investigation:

1. What are PODs users’ (i.e., forest 
managers and partners) primary 
motivations for engaging in the PODs 
process and what do they anticipate will 
be the value of using PODs?

2. Which contextual factors, such as 
social, environmental, or organizational 
variables, are most likely to influence the 
utilization of PODs on National Forests 
and adjacent lands? 

3. What are PODs users’ suggestions 
for improving the PODs process and 
supporting adoption and long-term 
integration of the PODs approach?

In the following sections, we explain our methods, 
report on our findings as they relate to the key 
questions above and conclude with a section on 
recommendations for further integration of the 
PODs approach into cross-boundary planning and 
management efforts. 

Figure 2. Local fire and fuels personnel gather around maps of the forest to delineate POD boundaries during PODs workshops.  
(Photo Credit: Lauren Miller, Mike Caggiano)
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Methods
To inform our research design, we initiated our 
assessment by reviewing literature relevant to the 
development and broader contextual framework 
of PODs. We also conducted preliminary, informal 
interviews with RMRS staff involved in the 
development of PODs, and we interviewed workshop 
presenters to understand the goals and approaches 
for PODs workshops across the National Forest 
System. Additionally, we attended PODs workshops 
in USFS Region 2 to observe how information was 
presented, received, and who was involved in the 
process. 

Our goal was to interview multiple people, including 
staff and partners, on several forests that had gone 
through the PODs process. In partnership with our 
RMRS colleagues we selected two USFS regions with 
multiple forests that had gone through the PODs 
workshop process. Regions 3 (Southwestern) and 6 
(Pacific Northwest) both had multiple forests that 
had utilized the PODs processes, and we selected the 
two forests in each region that had completed PODs 
workshops. This allowed us potentially to determine 
if regional leadership was an important variable for 
how PODs were developing or were intended for 
use. This report will focus on interviews with our 
Region 3 and 6 forests, which include: the Tonto and 
the Carson/Santa Fe (two forests working together 
on fire management and planning) in Region 3, and 
the Rogue River-Siskiyou and Fremont-Winema in 
Region 6 (Table 1).  

Table 1. Data Overview

US National Forests Total 
Interviewees

Interviewee Affiliations

USFS External
 Stakeholder(s)

R
eg

io
n 

3 Carson and Santa Fe National Forests 15 8 7

Tonto National Forest 3 3 0

R
eg

io
n 

6 Fremont-Winema National Forest 5 3 2

Rogue River-Siskiyou National Forest 13 10 3

We identified USFS staff and stakeholders associated 
with forests and engaged in PODs planning and 
implementation. We then used snowball or a 
chain-referral approach to obtain a wide range of 
potential interviewees for each forest to ensure a 
diversity of representation among staff and other 
partners to the extent they were involved in PODs 
workshops. Interviewees consisted of: Forest Service 
personnel including fire and fuels staff, resource 
planning staff, and line officers; local, county, and 
state fire and land management agency personnel; 
federal agency partners; and other relevant external 
partners and stakeholders. We then conducted semi-
structured phone interviews on each forest. We 
continued interviewing until we were not hearing 
new information or had spoken with everyone who 
had been referred to us and who we could identify 
as being a relevant interviewee for our work. 
One exception was the Tonto National Forest, for 
which multiple interviewees were not available or 
responsive at the time of our data collection.

As of late 2019, we had completed 36 pre-fire season 
interviews. In this report different interviewees 
are denoted by a unique number to maintain 
confidentiality. Interviews ranged from 30-75 minutes 
and typically lasted about an hour. Interviews were 
digitally recorded, transcribed, and then coded using 
Dedoose software. This qualitative data analysis 
software allows us to systematically apply codes 
to sections of data to organize and analyze for key 
themes. Our report presents a synthesis of cross-case 
findings, including representative interview quotes.
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Findings
In this section we first discuss interviewees’ 
motivations for using PODs and perceptions of 
the value of the PODs approach. Then we present 
the findings about the most common contextual 
factors mentioned in the interviews that affect PODs 
utilization. In the final part of this section we discuss 
interviewee’ perspectives about how the PODs tool 
and process could be improved moving ahead. A table 
at the end of this section summarizes the findings 
across forests (Table 2).

Motivations and Perceived Value of PODs

Nearly all interviewees discussed the value of 
PODs for stronger communication, strategic 
wildfire response, and pre-fire planning. As a 
general example of what we heard, one person stated:

One [value of PODs] is to have some really 
good pre-thinking based in really good 
science around potential areas that we 
would use for how to respond to wildfire. 
So, that would really help to inform what 
we would be doing if we had a wildfire… 
Also, as communication tool, as we’re 
working with our partners, whether it’s 
in wildfire, or in terms of where we want 
to focus our restoration work, [it is] a really 
easy-to-understand communication tool 
that has a lot of robust science behind 
it. But, it’s in a format that’s very easy to 
understand and to visually comprehend 
(19).

Interviewees said new planning and management 
approaches are needed to align with a risk-
management approach to fire response that 
considers potential for success and trade-offs 
among response options. For example, one person 
explained, “We were starting to look at managing fire, 
managing that risk, looking at risk a lot differently. This 
POD concept really played into that same mission” (34). 
Overall, familiarity and emphasis on risk-informed 
management led people to pursue PODs. For 
example, another person shared: “We’ve been working 
with The Nature Conservancy, going through our own risk 
assessment….When this idea of PODs showed up and how 
to identify the different values and how at risk they are for 
fire, I think we were primed to do that” (23). 

The multi-stakeholder, collaborative PODs 
process and  associated tools facilitate 
communication among multiple agency levels 
and actors about forest management and 
wildfire response. Interviewees said PODs would be 
helpful for transparently communicating about fire 
management decisions and fuels treatment planning 
with the public, politicians, and management 
partners. One person explained, “I could see during 
a wildfire explaining to politicians, public leader[s], 
community leaders, what the strategy is for containing 
the fire based on PODs would be helpful (16).” USFS 
staff also felt PODs could also help create a shared 
understanding about fire management objectives 
with forest and regional level leadership. People said 
PODs maps (Figure 1) assist with communication 
about hazards and values at risk and help justify 
response strategies during incidents. Some said if 
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predominantly on the Carson and Santa Fe National 
Forests suggested that PODs could institutionalize 
expert knowledge by putting it into a tangible 
document. As one person said, “Part of the value of 
PODs is getting a lot of the stuff that is in our FMO’s head 
[put down onto] something we can all see and that we can 
all communicate” (25).

Many interviewees said PODs could support 
integrated planning to optimize fuel and 
vegetation treatment plans by highlighting 
areas for treatment. Some interviewees mentioned 
using PODs to identify and prepare control lines and 
potentially to prioritize future projects including 
restoration treatments, thinning, and prescribed fire. 
A few people were interested in integrating PODs 
into NEPA planning to describe the need for fuels 
treatments or write burn plans. Within the USFS, 
several interviewees also shared that developing 
PODs facilitated integration across resource areas 
in the agency. People said:

I do see [PODs] as also an excellent tool to 
help fire become more of an important role 
in planning by other disciplines. They plan 
in isolation, wildlife versus fire or heritage. 
I think [PODs] is going to help make those 
connections better understood and be able 
to bring those [disciplines] together (4). 

I see [PODs] as a tool that is going to help 
fire play more of a lead role in how we plan 
projects, how we design projects, making 
sure that we’re prioritizing where we’re 
treating on the landscape so we’re setting 
things up for being able to use fire”(3).

The PODs work has been very intriguing 
as an opportunity for forward planning, 
both for responding to wildfire incidents, 
but also helping our [collaborative group] 
work together in that pre-planning and 
then using that information potentially 
to show priorities for treatment ahead of 
time and or inform where we need to be 
burning or targeting treatments (26). 

there are incoming incident management teams 
unfamiliar with the local landscape, PODs could be 
a tool to efficiently share expert knowledge and the 
overarching strategy for the fire.

Nearly all interviewees anticipated how 
coordination during pre-season planning to co-
develop PODs could lead to enhanced efficiency 
for decision making during incidents. As an 
example of what we frequently heard, one person 
said, “There’s real potential to bring multi-agency, diverse 
partners together to come to some agreement ahead of 
wildfire season, about these delineated areas. If there can 
be agreement ahead of time, it may streamline…some 
decision making” (24). People said PODs can highlight 
where fire and fuels staff, along with partners, might 
have different response options or where fire may 
be beneficial or undesirable in a particular polygon.

Many interviewees, both internal and external to 
the USFS, said PODs create greater opportunity 
for using fire as a management tool for resource 
benefit under appropriate fuel and weather 
conditions. Interviewees said having familiarity 
with potential management options and a shared 
inter-agency understanding before a fire starts could 
support greater opportunities to explore indirect 
attack strategies when responding to an ignition. 
One person explained, “Any tool that we can get out there 
that helps people feel more comfortable and confident in 
having fire do its work is a good thing…. If [PODs] creates 
ease, better efficiencies in the planning process … or 
understanding where the boundaries are for using it, then 
we’re hopeful that’ll be really helpful” (27). 

Some USFS interviewees felt PODs supported 
data-informed decision making during fire 
incidents, adding validation and credibility for 
decisions.  USFS fire and fuels staff reported the 
information incorporated into PODs is generally 
knowledge they already have, but PODs add value 
in that the analytics and delineated polygons capture 
and augment the tacit knowledge used to make 
critical wildfire decisions. To demonstrate, one 
interviewee said, “I can see where they [PODs] would 
have a lot of benefit as far as kind of backing up what we’re 
doing…. This would be kind of a data or proof why we’re 
doing what we’re doing, as far as some factual numbers 
behind the choices that we’re making” (8). Interviewees 
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Contextual Factors Affecting PODs 
Utilization

Interviewees expected local political actors, the 
public, and media to significantly influence the 
use of PODs. Some forests have a history of positive 
receptivity to concepts like managing fire for 
ecological objectives that could aid in the use of PODs. 
Conversely, others expected local pressure, including 
public distrust towards the USFS, and negative 
media coverage all would pose an impediment 
to using PODs to their full potential. Participants 
said fire history, presence of or proximity to highly 
valued resources, understanding of the role of fire, 
and tolerance for smoke can strongly influence 
public perception and trust around considering 
different fire management options. For instance, one 
interviewee explained because they do not receive a 
lot of political attention from their constituents, the 
Fremont-Winema is an ideal location to experiment 
with managing fire for resource benefit. The quotes 
below are illustrative of comments from interviewees 
on multiple forests about the role of these types of 
local differences:

We seem to have a lot of support for 
the concept. We haven’t gotten very 
much negative feedback on it. Our 
county commissioners understand the 
value in doing that. We had really good 
interactions with news media that came 
out and did really positive stories (5).

Politically, we have to put every fire out. 
There is close to zero support for doing 
anything but full suppression. And that’s 
from county commissioners, that’s from 
elected officials, that’s from citizens that 
are tired of smoke (12).

You have all kinds of diversity of thought 
about how to handle wildfires in our 
country…. We don’t even pronounce the 
words ‘managed fires for resource benefits.’ 
You’ll just get in a huge political fight with 
your county commissioners and elected 
officials (18).

Having that conversation with your 
neighbors in developing these PODs was 
instrumental…. They understand that yes, 
we’re saying we’re going to allow fire. They 
were supportive of that (34).

Almost all interviewees said situations where 
neighboring landowners have divergent 
management policies or approaches makes 
it challenging to develop the full potential of 
PODs. Interviewees were unsure of how PODs can 
be used on lands where managers have a mandate to 
immediately suppress all unplanned ignitions.  For 
instance, people said: 

Overall the [timber] industry is a lot more 
pro-suppression. There is definitely a 
lower tolerance for even drawing a POD 
boundary that would include their land 
(16).

Private lands are definitely a challenge, 
both in terms of feasibility of different 
suppression techniques on the ground 
and then also just in terms of our 
partnership[s]…. We’ve got very divergent 
policies…. I think they understand what 
we’re trying to do and they’re trying to 
support us, but in the end our policies 
are very different from each other. That’s 
challenging (3).
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Some USFS interviewees also discussed fire and 
fuels culture directly, stating some fire staff 
members approach fire differently than others 
in the agency. There are some people who are not 
focused on or supportive of using fire to manage for 
resource benefit, while others are more accepting. As 
some explained, “There’s FMOs that see themselves as 
firefighters first, land managers second, or, [alternatively], 
land managers first, firefighters second” (21). 

USFS interviewees consistently expressed 
that line officer leadership and support at the 
forest and regional levels will influence PODs 
implementation. Almost all of them emphasized 
the important role of regional foresters and forest 
supervisors in influencing the use of the PODs 
approach; in particular, interviewees in Region 3 felt 
that regional forester support for PODs was clear and 
valuable. People said:

I think a strong leadership is one of the 
key variables…. You have to have your 
champions, and it certainly helps if your 
champions have more sway like the forest 
supervisor, FMO, district rangers. If you 
don’t get support at that level, I think it’s 
unlikely to be successful (21). 

A majority of USFS interviewees also explained 
that local ecological conditions are likely to 
influence the ability of managers to capitalize 
on the full potential of PODs. They discussed 
fuels, weather, proximity to highly valued resources, 
volume of roads, vegetation type, slope, and place of 
ignition as a some of the many landscape specific 
factors that would impact the use of PODs. For 
example, one person shared “The social/political 
pressures are not the biggest driver as much as it’s the 
vegetation type and what the fuel and fire behaviors are 
doing when we have fires during the summer” (18). Some 
noted that PODs might be more useful for pre-
determining options in places where control features 
are not as obvious as they are on other landscapes 
and on forests where fuel types allow for more fire 
to be managed for resource benefit. 

People said some USFS staff members can be 
reluctant to embrace new approaches, which 
they anticipated could be a factor affecting the 
use of PODs. Many interviewees were unsure if 
PODs would be collectively embraced and carried 
forward within the agency. Interviewees also 
explained there is often hesitancy to accept new 
approaches because the Forest Service is “constantly 
being sold on some new framework or technology, and 
they’re just hesitant to adopt it first because this will be 
put on the shelf. It will be something to do next year” (21).
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Improving the PODs Tool and Process 

Multiple people suggested integrating the 
dynamic nature of fire management, fuel 
conditions, and weather with PODs would 
improve the approach. Interviewees explained 
that given seasonality, weather, and changes in fuel 
conditions, PODs might not be static or relevant 
year-round. Many people also thought PODs must 
be iteratively updated based on conditions or other 
information such as new knowledge, fire danger 
ratings, and moisture levels. 

Although interviewees expressed similar, 
anticipated values of using PODs, they thought 
that agency leaders need to clarify their intended 
use at the forest level. People expressed uncertainty 
about the intent of PODs, whether agency leadership 
was committed to their use for planning and 
response, and how they would be operationally 
accessed. To illustrate, one person said, “There were a 
lot of questions from our staff about how the forest wants 
to use PODs and how practical and applicable it will be…. 
Are [we] going to pull out an iPad and look at what POD 
[we are] in, or how does this become operational? I think 
that’s pretty key, not becoming just an exercise that sits at 
the office and doesn’t to come operationalize the value” 
(26). A few envisioned the tool could be more useful 
if integrated with standard operating procedures 
like the Wildland Fire Decision Support System 
(WFDSS). Clarifying the intent and expectations for 
operational integration over time will likely improve 
the use of PODs and investment in the approach.

As the PODs approach continues to develop, it 
would be useful to share examples of how the 
tool has been used across different forests. For 
example, one person expressed, “As more folks get on 
and have success stories, whether it be from a prescribed fire 
setting or a natural ignition that they had a success in…I 
think more and more folks will get on board” (34). People 
also said success will look different in different 
places. Individual units will have to adapt PODs to 
fit their resource needs, and there will be a diversity 
of benefits and uses of PODs. Understanding this 
variation would be useful to units that are adopting 
the approach. 

With anything like [PODs] that requires a 
lot of our fire staff and line officers’ time, 
you need a serious commitment from 
leadership. That is a priority. That needs 
to be communicated (19). 

USFS staff capacity to upkeep PODs was another 
commonly anticipated challenge. Interviewees 
explained the time commitments to develop PODs 
and maintain their accuracy year-to-year is an added 
responsibility on the agency. As one person shared, 
PODs are “a balancing act with what everyone has time 
to do…. I don’t see how we’re going to balance time to go 
ground truth all the POD boundaries. It’s a pretty dynamic 
thing we’re dealing with when we’re talking about fire on 
the landscape” (28). Furthermore, some people thought 
reliance on a few PODs experts to deliver and 
facilitate the POD workshops could also be a barrier 
going forward. For example, an interviewee said, “At 
this point we are still reliant on a few patient scientists to 
lead the charge. It’s got a limit because those guys are kind 
of running all over the country” (27). 
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Most interviewees consistently discussed 
the importance of involving neighboring 
stakeholders and USFS resource specialists 
beyond fire and fuels staff in the PODs process. 
The most common types of external stakeholders 
mentioned by interviewees included those 
with neighboring land management authority, 
such as managers working for state and private 
lands, government management agencies, and 
conservation organizations. A couple interviewees 
recommended local county commissioners and other 
elected officials could be involved too so that they 
can be more familiar with forest management goals 
before incidents occur. People said collaboration and 
building strong partner relationships are useful in 
any fire management activity.

Interviewees had varying ideas of when the 
best time to involve partners in the PODs 
process might be. For instance, it was common 
for fire and fuels staff to say the initial phases of 
developing PODs, which involve extensive local 
knowledge of on-the-ground conditions and work 
using analytical products relevant to fire and fuel 
expertise, are not pertinent to stakeholders who are 
not experienced fire managers. However, on some 
forests, stakeholders who were not included in 
delineating POD boundaries expressed frustration 
that they were not involved at the outset. One person 
said, “Cross-jurisdictionally, if you had everybody at the 
table, and since everybody responds on each other’s land, 
it seems to make sense to bring people in early rather than 

after the fact” (30). Also, it is worth noting the USFS 
is not always necessarily in the lead; on the Rogue 
River-Siskiyou National Forest, the PODs process 
was largely driven by external partners at the outset. 
These approaches to collaboratively developing 
PODs are variable due to forest-level differences in 
capacity and previous levels of engagement with 
stakeholders. Ultimately, despite the coordination 
and timing nuances of collaboratively developing 
PODs, there was still a collective desire for greater 
stakeholder engagement. As one person stated: “I hope 
that [the Forest Service] can see the value in including other 
stakeholders early and thinking about the long-term and 
the landscape as a whole. When we get close to ownership 
boundaries or how we might be able to utilize those private 
or state lands, that helps all of us better manage the whole 
landscape together” (26).

Internally, involving more USFS resource 
specialists outside of fire and fuels is important 
to enhance the knowledge about different values 
when delineating POD boundaries. As one person 
shared, “We’re not going to get anything done with fire 
management if we don’t have archeology, biology, range, 
recreation, everybody on board. I think there’s a pretty 
fair understanding among fire managers that it’s a team 
environment and you’ve got to get buy-in from all these 
different shops to be successful” (28). Integrating different 
perspectives across disciplines in the planning phase 
can facilitate responses to fire that comprehensively 
consider interrelated social and ecological effects.
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Table 2. A Comparison of Forest-level Findings and POD Workshop Details

National Forest and PODs 
Process Potential Value of PODs Contextual Dynamics Recommendations Workshop Feedback

Rogue River-Siskiyou 
Oregon and California (R6)

Following PODs introduction to 
line officers, TNC-driven, two-
day workshop (winter 2018) with 
USFS fire staff, and stakeholders 
(BLM,2 ODF, NPS, private timber 
companies, local tribes, county 
fire staff) 

•. Facilitate communication and 
transparency with neighboring land 
managers, the public, and agency staff

•. Support and validate decision making 
during wildfire response

•. Promote pre-season dialogue and 
familiarity with risk management 
tools

•. Inform fuels treatment planning

•. Support from USFS leadership and 
collective fire and fuels staff support 
for PODs is lacking

•. Limited capacity to keep PODs up-
to-date

•. Different mandates and policies 
among landowners limit wildfire 
response options

•. Social and political pressure to only 
use aggressive, direct attack limits 
response options 

•. Better demonstrate the value 
of PODs by growing credibility 
and trust between users

•. Integrate seasonal and dynamic 
approach

•. Develop a plan for longevity 
with adequate leadership and 
capacity

•. Maintain and improve USFS 
public affairs and messaging 
around PODs intent

•. Externally driven workshop 
added capacity and motivation 
to the USFS

•. Forest map quality, features, 
and scope used to draw PODs 
could be improved

Fremont-Winema 
Oregon (R6)

Following district-level test 
run, two-day workshop (spring 
2019) with USFS fire staff, line 
officers, and stakeholders (ODF, 
NRCS, BLM, NPS, Lake County 
Umbrella Watershed Council, 
the Klamath Tribes, OSU and 
Extension Office) 

•. Facilitate communication and 
transparency with neighboring land 
managers, the public, and agency staff 

•. Support using fire as a management 
tool through indirect attack

•. Support continued investment 
in spatial fire planning and risk-
informed decisions 

•. Inform fuels treatment planning

•. USFS leadership, support, and 
coordination among staff will be key 
to using PODs

•. Different mandates and policies 
among landowners limit wildfire 
response options

•. Remote and contiguous nature of 
the forest, along with abundant 
roads, may support a range of fire 
response options

•. Engage in a thoughtful PODs 
process and take time

•. Integrate seasonal and dynamic 
approach

•. Monitor and update PODs 
regularly

•. Improve messaging about 
utility of PODs

•. Encourage commitment from 
agency leadership, partners, 
and organizers 

•. Intentionally work with 
external stakeholders 

Carson and Santa Fe 
New Mexico (R3)

Three-day workshop (winter 
2018) with USFS fire staff, line 
officers, and stakeholders (BIA, 
Southern Pueblos Agency, NPS, 
TNC). TNC convened a second 
workshop including more key 
stakeholders. 

•. Enhance coordination with 
neighboring land managers and 
agency staff 

•. Enhance strategic planning to inform 
wildfire response

•. Document and integrate local 
knowledge with science

•. Inform fuels treatment planning  

•. USFS leadership, support, and 
communication will be key to using 
PODs

•. Limited capacity to keep PODs up-
to-date

•. Different mandates and policies 
among landowners limit wildfire 
response options 

•. High levels of pre-existing 
collaboration across boundaries

•. Better demonstrate the value 
of PODs by growing credibility 
and trust between users

•. Integrate seasonal and dynamic 
approach

•. Integrate PODs into standard 
operating procedures, like 
WFDSS

•. Integrate stakeholder 
coordination and participation 
early on

•. Third-party facilitator could 
help meetings stay on target  

•. Forest map quality, features 
and scope used to draw PODs 
could be improved

Tonto 
Arizona (R3)

Two-to-three day workshop 
(spring 2017) with USFS fire 
staff, select resource specialists, 
and line officers. External 
stakeholders later informed 
through cooperator meetings 
and public forums. 

•. Facilitate communication and 
transparency with neighboring land 
managers, the public, and agency staff 

•. Support and validate decision making 
during wildfire response

•. Support using fire as a management 
tool through indirect attack

•. Summarize risk and leverage data to 
inform and justify decisions 

•. Document and integrate local 
knowledge with science

•. USFS leadership, support, and 
communication will be key to using 
PODs

•. Local receptivity to use fire to meet 
resource objectives is relatively 
positive, allowing for a range of 
responses

•. Integrate seasonal and dynamic 
approach that incorporates 
atypical conditions that can 
arise in the Sonoran Desert 
ecosystem

•. Emphasize PODs are a decision 
support tool but do not limit 
decision options

•. Regional-level support is key for 
using PODs as intended

•. Useful to designate a forest-
level POD leader or champion 

•. Intentionally work with 
USFS resource specialists and 
external stakeholders  

2  Acronyms used for stakeholders are provided in a complete list before the executive summary of this report. 
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Conclusions and 
Recommendations

There is potential for PODs to improve cross-
boundary communication, transparency, and 
accountability in fuels planning and wildland 
fire response. Efforts to develop and implement 
PODs have potential to align well with other agency 
efforts, like Risk Management Assistance (Schultz 
et al., 2020; Stratton, 2020) and Shared Stewardship 
(USFS, 2018), to improve strategic risk management 
approaches for fire management, and to prioritize 
and coordinate work across jurisdictions. Building 
agreement among partners about desirable fire 
responses, particularly responses those that might 
involve managing fire for resource benefit, could help 
land managers and partners overcome the incentives 
that lead to a focus on short-term rather than long-
term risks presented by any ignition (Schultz et al., 
2019). Additionally, PODs can help the USFS be 
more explicit and transparent with their decisions, 
as PODs condense scientific and local knowledge 
into a digestible format. Because PODs use data-
driven analytics, they also provide a basis for 
risk-informed decision making and validation for 
incident response actions. With this support, there 
are also opportunities to use PODs to achieve goals of 
facilitating the reintroduction of fire in fire-adapted 
ecosystems and to inform fuel treatment placement 
to support fire management. In summary, our data 
indicates that PODs could help state, federal, and 
other land management partners share expectations 
about fire response, consider fuel treatment strategies, 
and build an understanding of each agency’s priorities 
prior to emergency situations.

To maximize the potential of PODs, forest-level 
leadership should be deliberate and transparent 
about intentions regarding stakeholder 
participation and engagement. A primary 
anticipated benefit to using PODs is to increase 
support for collaboration and coordination among 
USFS staff and stakeholders in wildfire decision 
making. Collectively, interviewees felt cross-
boundary participation was helpful for increasing the 
utility of PODs. However, interviewees had varying 
thoughts about what stage it would be best to bring 
land management partners and stakeholders into 

the PODs process. It could be helpful to deliberately 
coordinate and inform partners early on when they 
can expect to be invited to participate. Regardless of 
partners’ and stakeholders’ level of involvement in 
delineating PODs, it is important to provide a vision 
of the intended use of PODs both internally with staff 
and externally to partners and other stakeholders. 

USFS organizational commitment from 
leadership and dedication of resources is 
pertinent to using PODs. To be successful, if a 
forest chooses to pursue PODs there must be strong 
investment and clearly communicated intent from 
forest- and regional-level leadership. Our results 
reveal some hesitation among staff about fully 
adopting the PODs because of unclear direction and 
intent from leadership, as well as uncertainty in the 
investment of PODs for the long-term. Capitalizing 
on the full potential of PODs will require sustained 
commitment from USFS forest- and regional-level 
leadership that will translate to all staff levels. This 
will  involve  communication about the intent of 
PODs, both internally and externally, and the 
integration of PODs into existing processes and 
decision support systems (Fernandez & Rainey, 
2006). To avoid PODs becoming an ineffective or 
even counterproductive tool, interviewees said PODs 
need to be a consistent priority for the agency with 
dedicated local capacity to maintain the approach. 
Specifying individual(s) to take the lead role on next 
steps could help clarify the efforts being taken to 
sustain PODs.

Specific work needs to be done to identify how 
PODs can be used for fuels planning, as part of 
Risk Management Assistance (RMA) during 
incident response, and Shared Stewardship 
prioritization efforts. In particular, we recommend 
that more research be conducted to understand how 
PODs inform prioritization for fuels treatments and 
how these interact or compare with other planning 
approaches and strategic planning efforts. Early 
evidence also shows integrating the PODs process 
with Quantitative Wildfire Risk Assessments can 
enhance the collaborative, cross-boundary nature 
of planning and mitigation efforts and inform 
wildfire response (Caggiano et al., 2020). Research 
to understand whether PODs work supports use 
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of RMA during incidents and how it informs fuels 
treatment design and prioritization would also be 
valuable. 

The utility of PODs can vary and may need to 
be tailored to the needs of each forest and local 
conditions. For example, PODs can be predominantly 
a visual communication tool developed by fire and 
fuels specialists but used for external messaging. 
PODs can also be used directly by fire and fuels 
staff for planning fuels treatments, or as a critical 
tool during interagency incident response. Our 
findings also suggest that there are social and 
ecological situations where PODs are more likely 
to be effective (e.g., large landscapes with less clear 
fire containment features, places with stronger 
public support for different fire response options, 
places where fuels conditions allow for a variety 
of responses, etc.). Some work suggests the PODs 
framework tends to be most appropriate for large, 
fire-prone landscapes (Caggiano, 2019). More work 
to understand the diverse utility of PODs and how 
this varies by location will offer additional insights 
into the aspects of PODs that can be standardized 
and where flexibility is needed for local contexts.

Opportunities exist to continue to explore how 
to improve PODs maps and workshop processes 
(see Table 2), make PODs more dynamic in 

response to real-time conditions, involve 
multiple staff areas on the PODs process, and 
explore the utility of PODs going forward. 
Sharing lessons learned, clearer communication 
from leadership about intent, and ongoing 
evaluation were common recommendations among 
interviewees. Agency leadership could work with 
researchers and individual forests to develop a set 
of effective practices, with illustrative examples 
and lessons learned, for developing and integrating 
PODs. 

Finally, while PODs present an opportunity to 
integrate data analytics with local knowledge 
to inform strategic, risk-based decision making 
and planning, promote collaboration, and 
provide more options for fire managers, their 
utility for improving planning and fire response 
at this stage is largely hypothetical, based on 
speculation among our interviewees. More work 
needs to be done over time to understand their utility 
in practice and factors that affect their utility. As 
the USFS and partners continue to develop PODs, it 
will be useful to capture effective practices, identify 
variables that support or compromise effective use of 
PODs, and develop an approach for sharing lessons 
learned. We intend that our findings shared in this 
report serve to inform the continued development 
and evaluation of the POD framework. 
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