
ORIGINAL ARTICLE

Planning for change? Assessing the integration of climate change
and land-based livelihoods in Colorado BLM planning documents

Julia Nave1
& Corrine Noel Knapp2

& Shannon McNeeley3

Received: 8 January 2019 /Accepted: 16 January 2020 /Published online: 19 February 2020

Abstract
Many western communities are surrounded by public lands that support land-based and local economies. Bureau of Land
Management (BLM) decision-making affects the vulnerability of those land-based livelihoods, especially in the context of
climate change.We analyzed Colorado BLM planning documents to evaluate how they are considering climate change, sensitive
resources, impacts, and land-based livelihoods in their planning processes using both quantitative word counts and qualitative
coding. Documents published in recent years (2011–2015) include more mentions of climate change than older documents
(1985–1997). However, the review showed that while climate change is discussed within the National Environmental Policy Act
(NEPA) planning documents, the final Resource Management Plans contain few mentions of climate change. Further, there is
minimal consideration of how climate change may impact land-based livelihoods. These results prompt questions about the
planning process, how climate change considerations are integrated into the final documents, and how that impacts on-the-
ground management. The review suggests a need for increased consideration of climate change throughout the BLM’s planning
process so that landscapes can be managed with more attention and awareness to climate change and the associated impacts to
resources and dependent communities.
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Introduction

In the Western USA, changes in climate have introduced a
suite of impacts that are projected to increase in frequency

and severity in the future, including drought, forest fire, and
flooding (Gordon & Ojima 2015; Gonzalez et al. 2018;
Reidmiller et al. 2018). These impacts pose a challenge to
public land management agencies, who manage an average
of 48.3% of the land in each of the 12 western states
(Vincent et al. 2017), and the people whose livelihoods are
dependent upon federal lands (Gordon & Ojima 2015; Kemp
et al. 2015). For instance, US Forest Service (USFS)
firefighting budget has gone from 16% of their annual budget
in 1995 to over 50% in 2015 (US Forest Service (USFS),
2015), and Bureau of Land Management (BLM) permitted
livestock authorizations dropped from over 18 million animal
unit months (AUMs1) in 1953 to about 8 million in 2014 due
in part to the impact of drought on rangeland health (Wiles &
Warren 2016). It is also possible that climate-driven changes
could have positive effects on resources and livelihoods in
some places, for instance, increased visitation to high-eleva-
tion, cool places during heat waves in lower elevations. Since

1 Animal unit month (AUM) is defined as the forage needed for one “animal
unit” for 1 month. An “animal unit” is considered a 1000-lb cow and her
suckling calf. AUM is the unit used to calculate federal grazing fees by the
BLM.
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these changes directly influence ranching and recreation-
based businesses, it is important for multiple-use agencies to
consider how climate change will influence social and ecolog-
ical vulnerability (Archie et al. 2012; Eakin & Luers 2006;
McNeeley et al. 2017a). In this study, we explore how the
BLM in Colorado is currently integrating climate change into
planning documents, what types of climate-sensitive re-
sources and impacts are discussed, and how impacts to land-
based livelihoods are being addressed.

Recognizing the need and urgency to address climate
change on our nation’s public lands, the Department of the
Interior (DOI) issued mandates (in 2001 and 2009) and vari-
ous executive orders (in 2009, 2013, and 2015) that directed
agencies to integrate climate change into their planning and
management (Department of Interior (DOI), 2009; Executive
Order (EO), 2009, 2013, 2015). However, it is unclear if these
orders have successfully brought climate change to the fore-
front of planning discussions at the state or field office level as
intended (Kemp et al. 2015), and we seek to address this
through our analysis. In 2017, President Trump removed the
threat of climate change from his National Security Strategy
and withdrew from the Paris Agreement in 2017 (Shear 2017;
Trump 2017), and the DOI Strategic Plan for 2018–2022 con-
tains no mentions of climate change (Department of Interior
(DOI), 2018a). Despite a lack of active climate change–related
policy from the current administration, the reality of climate
change will require action in the future (Reidmiller et al.
2018).

The multiple-use mission of the BLM directs the agency to
steward 248 million acres of public land for a variety of uses,
such as energy development, livestock grazing, recreation,
and minerals (Federal Land Policy Management Act
(FLPMA) of 1976, 1976; Vincent et al. 2017). While the mis-
sion exists at the federal level under the Federal Land Policy
Management Act (FLPMA), management direction at the
field office level is established through Resource
Management Plan (RMP). These documents form the basis
for every management action and approved use on BLM lands
(Bureau of Land Management (BLM), 2016). They set goals
and objectives, assign protection to key resources, determine
appropriate uses, and establish monitoring systems to evaluate
health of resources and effectiveness of management practices
over time. The RMPs are developed by each field office for
their planning area and are meant to last for 20–30 years be-
fore revision (Bureau of Land Management (BLM), 2016).
The drafting and approval of a new plan requires an
Environmental Impact Statement (EIS).

Many resources that the BLM manage are sensitive to the
potential impacts of climate change such as drought, severe
fire, changes in precipitation, and extreme weather events
(Executive Order (EO), 2013; Gonzalez et al. 2018). To con-
tinue to support multiple uses, the agency will need to adapt
their management strategies (e.g., season or duration of

grazing use) to respond to the emerging effects of climate
change across the landscape (Department of Interior (DOI),
2009). If RMPs fail to consider potential climate change im-
pacts or responses, they may be unprepared and unresponsive.

The aim of this study is to improve our understanding of
how climate change has been considered by the BLM field
offices in Colorado. In this paper, we analyzed planning doc-
uments to assess how climate change is being integrated, what
types of climate-sensitive resources and climate-related im-
pacts are addressed, and whether the vulnerability of land-
based livelihoods is considered in the context of climate
change. This study was part of a larger social vulnerability
assessment (SVA) that included a statewide geospatial analy-
sis and two field office case studies that used interviews to
explore statewide land usage patterns, community connec-
tions to public lands, and the vulnerability of people with
land-based livelihoods to changes in public land resources.
Together, the mixed methodologies provide an integrated
and holistic look at climate-related vulnerability on Colorado
BLM lands (McNeeley et al. 2017b). In this paper, we report
on the document review.

Methods

To assess how the Colorado BLM has considered climate
change, we reviewed the most recent planning documents
(N = 22) from each of the ten field offices (Fig. 1) and meeting
notes from the three Resource Advisory Councils (RAC) (N =
60), together referred to as the “gray li terature”
(Online Resource 1). These documents are publicly available
and housed on the Colorado BLM website. Documents were
uploaded and coded in NVivo, a qualitative analysis software.
Our goal was not to compare across field offices, but to un-
derstand when and how climate change was being discussed.

When a new RMP is proposed for a field office planning
area, a final Environmental Impact Statement (FEIS) is pub-
lished with it per the National Environmental Policy Act
(NEPA). After a 30-day protest period and any necessary re-
visions, the final RMP is published with a Record of Decision
(ROD). Therefore, each field office has a proposed RMP ac-
companied by the final EIS (PRMP/FEIS) and a final RMP
(Fig. 2). In Colorado, the publishing/approval date on these
documents ranges from 1985 to 2015. The more recent docu-
ments are significantly longer than the older documents. For
example, the six PRMP/FEIS published before 2000 average
337 pages, while the five published after 2000 average 2421
pages. Since we are interested in whether and how documents
are mentioning climate change, and not how intensively they
address it, we do not correct for relative abundance. A total of
18,533 pages of planning documents were analyzed.

RACs, established in 1995, are citizen-based groups that
consist of 10 to 15 user group representatives. The Colorado
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field offices are grouped into three districts that each have a
RAC: Rocky Mountain (previously Front Range), Northwest,
and Southwest. In their approximately four annual meetings,
they develop and vote on recommendations related to public
land management and land-use planning (Bureau of Land
Management, 2017a). Meeting minutes/notes are posted on-
line and were compiled from 2010 to 2019. This resulted in 18
meeting notes from the Rocky Mountain RAC, 25 meeting
notes from the Northwest RAC, and 17 meeting notes from
the Southwest RAC. Over 500 pages of RAC notes were
analyzed.

Five steps were taken to analyze the documents and assess
how climate change was being integrated into planning
processes:

1. Developed search terms

In addition to the words “climate change,” we were inter-
ested to see how different climate-sensitive resources, climate-
related impacts, and livelihoodsmight be discussed alongwith

climate change. We assembled variations of the term “climate
change” to search for explicit mentions throughout the docu-
ments and developed a list of associated impact, resource, and
livelihood terms to identify passages where these terms over-
lap with climate change. We decided to focus on explicit men-
tions of climate change since it would be very subjective to
guess whether passages about impacts or resources were
meant to refer to climate change. Examples of climate-
related impacts include “fire” and “drought.” Examples of
climate-sensitive resources include “vegetation” and “water.”
Livelihood terms included “ranching” and “recreation.” A
complete list of terms is included in Online Resource 2.

2. Coded documents

Using NVivo, we conducted a text search for each term and
then coded that word as a “node.” Creating a “node” effec-
tively flags and saves each occurrence of that term in the
documents so it can be referenced in the text when performing
analysis in later steps. The “nodes” allowed us to look for
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Fig. 1 The Bureau of Land
Management, an agency within
the Department of Interior, has ten
field offices in Colorado. These
field offices each fall under a
regional district and each develop
Resource Management Plans to
guide their management. Each
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Resource Advisory Council, a
citizen-based group of user repre-
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emerging patterns across the documents and quickly find
points of interest in the text.

3. Coded explicit climate change passages

Each explicit mention of climate change was visited to
explore the context of the passage. The passage surrounding
the explicit mention of climate change was coded and saved as
a new “node.” Highlighting whole passages (1–3 sentences)
allowed us to determine overlap with other terms in the fol-
lowing steps.

4. Analyzed with code matrices

Once all documents were coded with terms and passages
containing explicit mention of climate change, a series of
“codematrices”were created to examine climate-relevant pas-
sages more deeply. The “codematrix” feature in NVivo allows
the researcher to find co-occurrences of terms or passages
(Online Resource 3). In our case, matrices were used to look
at overlap between (1) livelihood terms and explicit mention
of climate change, (2) climate-related impact terms and explic-
it mention of climate change, and (3) climate-sensitive re-
source terms and explicit mention of climate change.

5. Qualitative analysis

Finally, we explored each instance of overlap between our
livelihood terms and passages with explicit mention of climate
change to better understand how livelihoods were mentioned
in the context of climate change.

Results

Explicit mention of climate change

“Climate change(s),” “climatic change(s),” or “changes to cli-
mate” were considered explicit mentions of climate change in
the analysis of the gray literature. Searching these terms gives
us a sense of whether the Colorado BLM is currently
discussing climate change. These terms occurred in the field
office planning documents a total of 720 times and in the RAC
notes only 12 times. Only one field office, Tres Rios, mentions
climate change in the body of the RMP (N = 4). However, all
2015 RMPs (N = 4) mention climate change in their appendi-
ces, totaling 83 mentions across RMPs. The five field offices
that revised their RMPmost recently (2011 and 2015) mention
climate change a total of 637 times in their PRMP/FEIS
(Table 1).

Climate change was rarely mentioned (N = 13) in RAC
meeting notes. The Southwest RAC mentioned climate
change a total of 8 times over three occasions. The

Northwest RAC mentioned climate change three times and
the Rocky Mountain RAC mentioned climate change twice.
Most of the climate change mentions in RAC notes were in-
cluded in the lists of future discussion topics, as potential field
trips, or in updates about ongoing projects and partnerships.
However, on two occasions, climate change was mentioned
within a discussion about RMP revisions. During an RMP
revision Q&A at the February 2013 Rocky Mountain RAC
meeting, a BLM representative stated that “climate change is a
new concept for many RMPs and should be addressed.” In the
May 2012 Northwest RAC meeting, a RAC member asked
about how the BLM will handle addressing both climate
change and coal extraction in an RMP revision. Although
the RAC notes do not grapple extensively with climate
change, they do hold evidence that climate change has been
mentioned during some RMP revisions.

Climate-sensitive resources and climate-related
impacts

We used a coding matrix to explore which climate-sensitive
resources and potential climate-related impacts are commonly
discussed in the context of climate change. The quantitative
result is a count of the number of times a certain term is
mentioned in a passage with climate change (Table 2).
Climate-sensitive resource terms were mentioned a total of
578 times in the context of climate change. Terms most com-
monly mentioned with explicit climate change were those
related to water or hydrology (N = 341; 59% of total).
“Vegetation” (N = 232) and “forage” (N = 8) were the only
other resources mentioned. Most frequent impacts were
“drought” (N = 109) and “fire” (N = 94).

Land-based livelihoods and climate change

A coding matrix was also employed to target the overlap be-
tween livelihood terms and explicit mentions of climate
change. Examples of this overlap are mostly in PRMP/FEIS
documents, with a couple of examples from RMP appendices,
and none within the RACmeeting notes. The livelihood terms
used could be grouped into three categories: ranching, recre-
ation, and tribal. Ranching and recreation were examined due
to their high dependence upon ecosystem services provided
by BLM-managed lands (Knapp et al., 2011; Lukas et al.
2014) and their economic importance in rural parts of the state
(Bureau of Land Management (BLM), 2015). Tribal terms
were included because there are two federally recognized
tribes with reservations in Colorado and over 45 tribes with
historic ties to the state’s public lands (State of Colorado
2017). Ranching terms had the greatest overlap with climate
change discussions (N = 120). This included 109 mentions of
“grazing” and “livestock,” six mentions of “ranch(-ing),” two
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mentions of “permittee(s),” and one mention of “AUM” (an-
imal unit month).

Recreation terms followed (N = 64) with the word “recrea-
tion” account for 55 of the 64 counts. “Hunt(-ing)” (N = 5),
“fishing” (N = 3), and “rafting” (N = 1) are the only other rec-
reation terms mentioned within climate change passages.
Tribal terms only overlapped once with explicit climate
change passages and it was the word “tribal.” Livelihood
terms that never occurred in the context of climate change
include biking, boating, guiding, hiking, skiing, special event,
wildlife viewing, indigenous, Kiowa, Native American, and
Ute.

While livestock/grazing is mentioned frequently with ex-
plicit climate change, most of this overlap does not actually
represent a discussion of the vulnerability of these livelihoods.
Forty-eight percent of the occurrences of overlap simply point
to passages where “livestock grazing” and “climate change”
are listed together in a repetitive format. Nearly all examples
of this are when they are listed under multiple alternatives as
“impacts from management actions and allowable uses” that
will have “negligible impacts” on a resource.

Since these 57 passages are not targeting an interaction
between grazing and climate change, they will not be
discussed further. In the remaining 46 passages, roughly half
of “grazing” mentions (N = 24) with climate change occur in
passages where both are being listed as threats or stressors to a
resource or where it is said that livestock grazing may exacer-
bate the impacts of climate change or vice versa. For example,
the following quote shows how livestock grazing is listed as a
stressor that may impact a resource’s ability to adapt to climate
change:

“Climate change would impact soil resources under all al-
ternatives, but soil resources may be more vulnerable to the
impacts of climate change under certain alternatives. Resource
uses in the planning area (e.g., livestock grazing, forestry,
recreation, travel … ) are stressors that may generally impact
soil’s ability to adapt to climate change.”

This same statement is repeated, replacing “soil”with other
resources such as “water,” “fish and wildlife,” and “vegeta-
tion.” Note that “recreation” is also listed as a stressor in this
passage. Additionally, there are 12 examples of passages
where ranching is discussed as a contributor to climate change
through greenhouse gas (GHG) production associated with
the industry. These examples illustrate how passages primarily
consider livestock grazing as a threat, stressor, and contributor
to climate change. Livestock grazing is discussed as effected

Table 2 Numbers of climate-sensitive resource and climate-related im-
pact terms found in passages explicitly discussing climate change

Climate-sensitive resources 578 Climate-related impacts 294

Water-related terms 341 Drought 109

Water 182 Fire 94

River 55 Disease 28

Precipitation 35 Insect 26

Runoff 19 Flood 20

Snow 16 Weather 11

Snowpack 11 Extreme weather 5

Stream flow 9 Beetle 4

Soil moisture 7 Heat waves 2

Evaporation 3

Water availability 2

Hydrograph 1

Annual precipitation 1

Vegetation 232

Forage 8

Table 1 Explicit mentions of
climate change across field office
Proposed Resource Management
Plans/Final Environmental
Impact Statements (PRMP/FEIS)
and final Resource Management
Plans (RMP) with Record of
Decision

Counts of explicit climate change

Field office Year RMP
published

Proposed RMP
and FEIS

PRMP and FEIS
appendices

Final
RMP

RMP
appendices

Colorado River Valley 2015 125 39 0 2

Grand Junction 2015 78 0 0 28

Kremmling 2015 300 5 0 3

Tres Rios 2015 40 N/A 4 46

Little Snake 2011 42 8 0 0

White River 1997 0 0 0 0

Royal Gorge 1996 0 0 0 0

Gunnison 1993 0 0 0 0

San Luis Valley 1991 0 0 0 0

Uncompahgre Basin 1989 0 0 0 0

San Juan and San Miguel
(now Uncompahgre)

1985 0 0 0 0

Total 637 83
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by climate change in only 10 passages. The Kremmling Field
Office notes in their PRMP/FEIS:

“These areas show the vulnerability of the rangelands to
drought and climate change, and adaptive management is es-
sential to ensure sustainable soil health. It is difficult for per-
mittees to respond to short notice changes; therefore, monitor-
ing of trends is important in order to increase the lead time.”

In this passage, the vulnerability of rangelands is acknowl-
edged as is the challenge of short response time on the part of
the permittees. While they do not cite specific monitoring
thresholds or targets, their suggestion to use monitoring to
inform adjustments to management suggests that inclusion
of such thresholds or targets in planning documents and/or
in practice may be possible.

Recreation is discussed similarly in the context of climate
change. Kremmling, Grand Junction, and Colorado River
Valley PRMP/FEIS documents all mention the word “recrea-
tion” in passages with climate change, but only 3 of the 55
mentions acknowledge the effect climate change could have
on recreation. These passages recognize that changes in the
timing of snowmelt and overall water availability will impact
recreation, but they do not explore any specific trends or man-
agement options. Grand Junction PRMP/FEIS states:

“Predicted climate change impacts in Colorado may in-
clude earlier melting of snowpack, lower river flows in sum-
mer months, water shortages for irrigated agriculture, slower
recharge of groundwater aquifers, effects on water availability
for recreation and wildlife use, and migration of plant and
animal species to higher elevations.”

More frequently, the word “recreation” is either listed along
with climate change as a potential threat or stressor to a re-
source (N = 19) or, occasionally in the case of “motorized
recreation,” it is listed as a producer of GHG and a contributor
to climate change (N = 4).

In the Kremmling PRMP/FEIS, there are examples where
“climate change” is listed under a proposed plan or alternative
to have a “negligible impact to recreation uses and visitor
services” (N = 5) and vice versa (N = 5). These 10 passages
represent a third of the total climate change and recreation
overlap quantified in the Kremmling PRMP/FEIS. This is an
illustration of how Colorado BLM planning documents do not
commonly explore the connections between climate change
impacts and land-based livelihoods and an example of the
often-formulaic nature of these documents.

Discussion

In this section, we discuss how planning documents (1) con-
sider climate change, which (2) climate-sensitive resources
and (3) climate-related impacts are most frequently considered
in the context of climate change, and (4) how livelihoods and
climate change are discussed together.

Climate change inclusion in planning documents

Climate change is rarely discussed openly in the final versions
of field office RMPs. According to the BLM, the RMPs guide
their management efforts and “serve as blueprints for sustain-
ing the health, ecological diversity, and productivity of the
public lands” (Bureau of Land Management (BLM), 2016).
Thus, it is interesting that they would not include climate
change to a greater degree as something that threatens public
land health, ecological diversity, and productivity. The 2015
final RMPs (N = 4) that include references to climate change
mostly do so in the appendices rather than integrating it
throughout the document. The discussion surrounding climate
change in these cases is an acknowledgment rather than an in-
depth exploration of impacts.

Climate change is more directly and thoroughly addressed
in the PRMP/FEIS documents. There are higher counts of
“climate change” and, in some cases, whole sections that sys-
tematically explore “air” or “climate” as a resource that would
be affected by the proposed plan. In the Kremmling and
Colorado River Valley PRMP/FEIS, climate change is ad-
dressed in the “Resources” section of the “Affected
Environment” and “Environmental Consequences” chapters.
However, they approach the topic primarily from a GHG mit-
igation angle. In these sections, the BLM defines climate
change as an issue, cites global trends and projections, iden-
tifies some potential impacts to resources, and attempts to
inventory how much the plan might contribute to climate
change. Discussion about possible adaptation measures or
management actions in response to the associated impacts is
rare, but examples include mentioning that fuel treatments and
prescribed burns “could increase in the future” due to an in-
crease in severity and frequency of wildfires, as well as a brief
discussion of maintaining and promoting old-growth forest
habitat because “they have survived under changing condi-
tions” and, therefore, “may contain genes that would enable
them to survive global climate change …” (Colorado River
Valley PRMP/FEIS).

The difference in climate change inclusion between the
PRMP/FEIS document the final ROD and RMP is due, in
part, to the fact that the NEPA documents analyze impacts
while the RMP focuses on management decisions based on
those impacts. Discussions of impacts that occur in prelimi-
nary stages of the RMP and NEPA process are generally re-
moved from the final document, with both versions being
publicly available. However, the lack of clear connection be-
tween impacts and management responses in the planning
document (RMP) still raises questions, since these documents
present management guidance for the coming decades. Below,
we explore three factors that likely influence the inclusion of
climate change in the documents assessed: (1) the release of
climate change guidance for the NEPA process from the
White House Council on Environmental Quality (CEQ), (2)
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the difficulty of incorporating adaptive management, and (3)
politics surrounding climate change.

White House guidance

The inclusion of climate change in the 2011 and 2015 PRMP/
FEIS documents followed guidance issued from the White
House CEQ. The guidance was proposed in 2010, revised in
2014, finalized in 2016, and rescinded in 2017. The purpose
was to provide guidance to federal agencies on how to con-
sider the impacts of their actions on climate change in their
NEPA reviews. Specifically, the CEQ guidance assists federal
agencies and departments with considering “1) the potential
effects of a proposed action on climate change as indicated by
assessing GHG emissions and 2) the effects of climate change
on a proposed action and its environmental impacts” (Council
on Environmental Quality (CEQ), 2016). Focusing on GHG
emissions allows agencies to compare the emissions generated
by each plan alternative and their relative contribution to cli-
mate change. This guidance shifted the way that climate
change is included in the PRMP/FEIS documents from
2015. The 2015 documents define the issue of climate change
and describe some of the potential impacts to the land. An
example of this acknowledgment of impacts comes from the
Kremmling PRMP/FEIS: “If predicted climate changes occur,
BLM-managed public lands could have less snowpack, which
could, in turn, result in drier rangeland conditions and less
snowmelt-fueled runoff that feeds streams, recharges springs,
and fills stockwater ponds and reservoirs. Water sources on
public lands might also be reduced in response to climate
change or drought.”

In this example and others, the BLM recognizes and de-
scribes a potential impact of climate change, but this language
is rarely accompanied by a management strategy or plan.
Despite the CEQ guidance, several PRMP/FEIS documents
state that it is still challenging to understand impacts of climate
change at a local level and how local level activities influence
climate change. For example, Grand Junction PRMP/FEIS
states: “Tools to analyze or predict how global or regional
climate systems may be affected by a particular activity or
activities within the planning area are not currently available.”

While there are a few examples of thoughtful and unique
passages relating to climate change, many occur in a more
formulaic and repetitive manner. “Climate change” is often
included in a list of threats to a species or resource, but the
specifics of these relationships are not always expanded upon.
This shows how climate change is considered in relation to
various resources, but how there is often not a lot of detail
about the planning implications. For example, the following
phrase is repeated for several resources, substituting “special
status species” for “vegetation” and “water,” etc.: “Climate
change would impact special status species under all alterna-
tives, but special status species may be more vulnerable to the

impacts of climate change under certain alternatives.” (Grand
Junction PRMP/FEIS).

The CEQ guidance focused on GHGmitigation rather than
adaptation to the impacts because the EIS is meant to evaluate
environmental impacts of management alternatives. Because
this guidance only pertains to the NEPA process and evalua-
tion of alternatives, we do not see mentions of climate change,
or responses to it, carried over into the final RMP.

Challenges in incorporating adaptive management

Adaptive management (AM) is an iterative process that
relies upon ongoing monitoring to make management de-
cisions in the face of uncertainty (Holling 1978). It has
been proposed as a strategy to allow agencies to adapt to
complex challenges such as climate change. However,
NEPA regulations require analysis of specific management
alternatives and their environmental impacts. This often
leads to RMPs that provide set management prescriptions
instead of adaptive guidelines. A variety of possible ways
to incorporate AM in the NEPA process have been ex-
plored (Canter & Atkinson 2010) and a few precedents
exist (US Forest Service (USFS), 2016; US Forest
Service (USFS), 2017). In our gray literature analysis, we
observed passages where the Colorado BLM plans for var-
iability and discusses potential management outcomes.
One example, found in the Grand Junction PRMP/FEIS,
was of adaptive drought management where specific man-
agement actions, adjustments, or restrictions would be im-
plemented for each pre-defined level of drought severity.
The challenge of incorporating AM in planning that goes
through NEPA is not unique to the BLM, and other public
land agencies have recently had success integrating flexi-
bility into their planning processes. In the USFS, the
Spruce Beetle Epidemic and Aspen Decline Management
Response (SBEADMR) Project is currently being carried
out by the GMUG National Forests in Colorado (US Forest
Service (USFS), 2016). The adaptive framework of the
project allows the USFS to respond dynamically to spruce
beetle outbreaks and adapt their management to efficiently
respond to monitoring data. Examples of threshold-based
AM exist in both USFS and National Park System (NPS)
recreation planning. The 2013 Yellowstone National Park
Winter Use Plan EIS and the 2017 Maroon Bell-Snowmass
Wilderness Area Overnight Visitor Use Management Plan
Environmental Assessment (EA) in White River National
Forest both define thresholds related to visitor use so they
may respond quickly to reduce resource damage (National
Park Service (NPS), 2016; US Forest Service (USFS),
2017). While these are not the agency equivalent of an
RMP (i.e., USFS Forest Plan), they nevertheless serve as
examples of instances where AM language has made it
through the NEPA process.
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Politics of climate change

Finally, the political nature of climate change is a factor that
influences the integration of climate change into RMPs. From
the federal administration, down to the field offices and user
groups on the land, climate change is often a disputed and
politically charged issue, which was apparent in case studies
that complemented this study where field office employees
described how politics and a lack of top-down leadership lim-
ited the inclusion of climate change in planning (see
McNeeley et al. 2017b). Planners may have integrated climate
change by discussing less controversial impacts such as
drought and fire. If so, they are addressing some of the climate
change–related impacts without drawing a direct link to cli-
mate change. While this approach addresses some of the po-
tential effects of climate change, it would also be beneficial to
acknowledge the variety of ways these impacts may intensify
because of climate change.

Climate change inclusion in RMP documents

The authors believe that the lack of climate change inclusion
in RMP documents is not attributed to a single reason, but
likely a combination of all the previously discussed factors.
In contrast, other federal land agencies, such as the USFS
and NPS, have prioritized climate change in their planning
processes to a greater degree (Archie et al. 2012). The NPS
is also housed under the DOI, but is focused on conserva-
tion. Their Climate Change Response Strategy served as an
urgent call to action on climate change (National Park
Service (NPS), 2010), and their Climate Change Action
Plan proposed specific actions within eight emphasis areas,
including integrating climate change into planning
(National Park Service (NPS), 2012). The USFS is housed
under the Department of Agriculture and is also a multiple-
use land agency. The Chief of the USFS established 16 high
priority actions to address climate change in 2008. Two of
the actions were to “provide guidance for field units on how
to treat climate change in project planning and NEPA doc-
uments” and “provide guidance for field units on how to
treat climate change in forest plan revision” (US Forest
Service (USFS), 2009). This directive was followed by
two published guidance documents in 2009 and 2010:
Climate Change Considerations in Land Management
Plan Revisions and Climate Change Considerations in
Project Level NEPA Analysis (US Forest Service (USFS),
2009). The guidance documents are brief (under 10 pages)
and outline principles specifically for incorporating climate
change into agency planning documents. These guidance
documents published by other federal land agencies serve
as examples of how the BLM could prioritize and integrate
climate change in RMP revisions.

Climate-sensitive resources

We assessed which resources were considered in passages
where climate change was explicitly mentioned. The most
prevalent resource was water-related terms, highlighting
the importance of water and hydrologic systems in
Colorado. As a semi-arid state with a statewide average
of 17 in. of annual precipitation, Colorado is the seventh
driest state in the country (Frankson et al. 2017). Snowmelt
from mountain regions serves as the primary source of
water in streams and rivers through the summer months
and provides 70% of the state’s surface water. Colorado
is home to the headwaters of four major river systems—
the Arkansas, Rio Grande, Platte, and Colorado—that pro-
duce 15 million acre feet of water annually (US Geological
Survey (USGS), 1990). Since climate change projections
suggest continuing shifts in Colorado’s precipitation re-
gime (Lukas et al. 2014), examining how these hydrologic
resources may change is critical to ensure a secure water
supply for the future. From a BLM planning perspective,
water is a critical resource that determines productivity of
the landscapes and availability of recreation opportunities
like fishing and rafting. Understanding water resources,
especially in a semi-arid region such as Colorado, is criti-
cal to effective planning efforts. The value and uncertainty
surrounding this resource explain why these terms fre-
quently occur within climate change passages.

“Vegetation” was also frequently mentioned within cli-
mate change passages and will be impacted by changes in
precipitation and water availability. It impacts BLM plan-
ners’ ability to allocate grazing permits, since capacity is
dependent on production. Other disturbances and impacts
related to climate change such as fire, insect outbreaks,
rising temperatures, and droughts will alter vegetation
composition and structure. Warmer temperatures and ear-
lier spring snowmelt have already impacted vegetation
across the Western USA, leading to a documented increase
in large wildfire activity beginning in the mid-1980s:
higher large wildfire frequency, longer wildfire duration,
and longer wildfire season (Westerling et al., 2006).
Changes in vegetation could have other repercussions
throughout the ecosystem by affecting important ecosys-
tem services such as water availability and quality, biodi-
versity, and wildlife habitat (Gordon & Ojima 2015). The
ecological functions of vegetation and the importance to
wildlife and livestock explain why the term is mentioned
frequently in the context of climate change within the plan-
ning documents. These findings show that BLM staff is
considering hydrological and vegetation resources in the
context of climate change. However, based on our findings
surrounding climate change inclusion in planning docu-
ments, it is unlikely these passages contain an exploration
of management strategies in response to climate change.
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Climate-related impacts

Water-related impacts, like “drought” and “flood,” were fre-
quently cited along with climate change, and underscore BLM
concerns regarding changes in precipitation. These concerns
make sense given the uncertainty associated with precipitation
projections (Lukas et al. 2014), and the importance of water in
natural resource management in semi-arid environments.
Climate change science suggests impacts including generally
lower stream flows throughout the summer months (CWCB
2015a; Lukas et al. 2014), increase in flooding (CWCB
2015b), and more frequent and intense drought (Gershunov
et al. 2013; Lukas et al. 2014). Drought, in turn, will affect some
of the other impacts commonly cited along with climate change
in the gray literature, including more frequent and severe fires,
insect outbreaks, and increase vulnerability of forests to insects
and pathogens (Gordon & Ojima 2015). These are some of the
natural disturbances that have the greatest effect on forest health
within the USA (Dale et al. 2001) and will also influence capac-
ity for grazing permits, timing of recreation permits, and ecolog-
ical health. Since managers need to understand these impacts for
careful planning and response, it makes sense that they are talked
about often in planning documents.

“Fire” was also frequently cited (N = 94) in the gray litera-
ture. The BLM manages 4.2 million acres of forested land in
Colorado, primarily in the state’s lower elevation piñon-juniper
and oak shrubland forests (Colorado State Forest Service
(CSFS), 2009). Forested acres account for nearly half of BLM
land within Colorado and account for 17% of the total forested
area of the state. Therefore, managing forests and the climate-
related impacts to them makes up a large part of their steward-
ship responsibilities. As wildfires increase in frequency, intensi-
ty, and severity, they pose a growing risk not only in terms of
ecosystem damage and forest destruction but also to public
safety/health and vulnerable infrastructure (Colorado Water
Conservation Board (CWCB), 2015a). “Disease” (N = 28) and
“insect” (N = 26) were also near the top of the list of climate-
related impact terms mentioned alongside climate change. The
overlap of these terms with climate change passages highlights
the importance of forest resources in Colorado and the agency’s
awareness of the threats to their health and structure.

Land-based livelihoods and climate change

Most co-occurrences of livelihood terms, like “grazing” and
“recreation,” pointed to passages where the BLM staff recog-
nizes these as impacts, stressors, and even contributors to cli-
mate change. These interpretations are valid, as land-uses im-
pact resources (Alkemade et al. 2013; Larson et al. 2016;
Schieltz & Rubenstein 2016), emit carbon dioxide (Grossi
et al. 2019), and likely increase conflict and overall stress on
resources (Froese & Schilling 2019). However, our primary
interest was how management might respond in order to

support livelihoods in a changing context. The Colorado
BLM recognizes the potential for climate change to impact
resources and disturbance regimes, but does not extend these
insights to impacts on land-based livelihoods or how the BLM
might respond.

This finding is significant because the livestock and rec-
reation industries are economically valuable to the state of
Colorado. Cattle production (beef and dairy) in Colorado is
a $3 billion industry with an additional $112 million from
sheep and lamb (Gordon & Ojima 2015). Impacts of rising
temperatures on livestock include heat stress leading to
reduced ability to gain weight, declining forage and soil
quality, availability of feed supplies, and potential increase
of parasites and diseases (Joyce et al. 2013). Livestock
grazing is allowed on 7.8 million of the 8.5 million total
acres they manage within Colorado (Bureau of Land
Management, 2017b) making it a widespread land use.
The Colorado BLM does address drought in their manage-
ment plans and, in some cases, provides grazing manage-
ment strategies under drought conditions to reduce degra-
dation to rangelands. However, failure to consider impacts
to land-based livelihoods holistically and adopt manage-
ment strategies to address them may decrease the adaptive
capacity of the industry in a changing climate.

Colorado’s recreation industry also heavily depends on
healthy natural resources and availability of snow and water.
This makes the recreation and tourism industry, estimated to
bring in between $8.5 and $15 billion annually in Colorado,
particularly vulnerable to climate change (Gordon & Ojima
2015; Thomas et al. 2013). For example, the projected decrease
of average streamflow would have detrimental effects on rafting,
fishing, and other water-based activities. Declines or shifts in the
timing of streamflow would impact the outfitters whose liveli-
hoods depend on the number of visitors and the reliability of the
resource. Socio-economic impacts to ranching and recreation-
based livelihoods would also reverberate into local communities.

One of the current DOI Secretary’s top priorities in-
cludes “be [ing] a better neighbor with those closest to
our resources” (Department of Interior (DOI), 2018b). A
more specific discussion of how these public land-based
livelihoods will be managed under a shifting climate
would increase the adaptive capacity of these livelihoods
and industries. For example, the BLM staff could work
with their permittees to develop language that outlines the
ways a field office might alter permit procedures in re-
sponse to observed environmental changes as part of
NEPA proceedings for future permits.

Limitations

The aim of this gray literature review has been to carefully and
thoroughly review Colorado BLM field office planning
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documents and RAC meeting notes to understand how the
BLM has integrated climate change into planning documents.
Search terms were developed to help us systematically find
and review the key passages. While explicit mentions of cli-
mate change were certainly captured, other more nuanced dis-
cussions of resources may have been missed. During the cod-
ing process, passages where the agency discusses manage-
ment actions in response to natural ecosystem variability were
observed. Systematically, coding these passages would have
provided examples of how the BLM already handles uncer-
tainty in management documents, but was beyond the scope
of our analysis. Finally, the results of this review could benefit
from follow-up interviews with field office managers and
RMP authors to provide deeper insight into the nuanced ways
that climate change is considered within the agency, but this
was also outside the scope of our analysis.

Conclusion: implications for Bureau of Land
Management

Reviewing planning documents has provided insight into how
climate change is currently integrated. Although field offices
that have most recently undergone the RMP revision process
include a discussion of climate change in their PRMP/FEIS
documents, there is little inclusion in the final RMP. Omitting
specific management actions in response to climate change
from planning documents may result in a blind spot for field
offices when making management decisions. By acknowledg-
ing potential climate change–related impacts to resources in
the RMP, field offices would be better equipped to consider
the long-term outcomes of management actions.

Because climate change is a large-scale challenge, planning
for it may be a daunting task to the local field offices. Top-
down guidance from the Colorado BLM headquarters or the
DOI could facilitate engagement with the issue. Agencies
such as USFS and NPS that have defined guidance have
shown greater incorporation of climate change into planning
efforts (Archie et al. 2012). If planning staff and resource
specialists look at potential impacts to their resources through
the lens of a few plausible regional climate scenarios, then,
climate change could be integrated in the development of the
document. Because field offices lack climate science experts
on staff, this could entail a BLM staff liaison between climate
science experts and the field offices on a regular basis, but
especially during the RMP revision process. Or, the BLM
could adopt something like the USFS “Climate Change
Performance Scorecard” (US Forest Service (USFS), 2011)
and the online Climate Change Resource Center (www.fs.
usda.gov/ccrc/) that help each forest unit plan and measure
progress of climate change integration. However, top-down
guidance on climate change is not being prioritized by the
current administration as of this writing in 2019. Therefore,

field offices interested in reducing their vulnerability to cli-
mate change and building adaptive capacity may need to be
more proactive to ensure climate change is being considered
in their planning documents.

Integration of AM language in RMPs would outline pos-
sible actions based on defined thresholds or specific im-
pacts. BLM managers perceive that it is challenging to
adopt AM in the NEPA process because exact actions or
management directions will not always be clear (McNeeley
et al. 2017b). However, there is precedent with adaptive
drought management plans within the gray literature and
AM plans within other agencies. Defined thresholds would
need to be expanded beyond drought to include a more
robust suite of impacts and resources. As new RMPs are
developed, the previous climate scenarios can be revisited
and resource projections, thresholds, and management di-
rection can be refined.

If the RMP is not viewed as the appropriate place for this
scale of planning in the face of uncertainty, there are other
ways to integrate climate change preparedness into the culture
and structure of the BLM field offices. For example, the state
office could coordinate a standardized set of scenario planning
workshops to ensure field office managers are empowered to
address the topic when making management decisions. The
state office could partner on this effort with the Climate
Adaptation Science Center (CASC) in the North Central re-
gion, housed at the University of Colorado. Their mission, “to
deliver science to help fish, wildlife, water, land, and people
adapt to a changing climate,” is well-aligned with the needs of
the BLM, and facilitating communication between the two
entities could increase the capacity and ability of the BLM
to address climate change.

As climate change planning is developed, the vulnerability
of land-based livelihoods should be considered in addition to
ecological impacts to build a more complete understanding of
complex social-ecological systems on multiple-use public
lands (McNeeley et al. 2017a). The gray literature review
reveals that there is currently little documented discussion of
how climate change will potentially impact the livelihoods of
those who depend on public land resources. Rather, this anal-
ysis reveals that planning documents focus on how these ac-
tivities act as stressors on resources and have the potential to
exacerbate the impacts of climate change. Nevertheless, peo-
ple will be socially and economically impacted by how the
BLM plans to respond and adapt to the impacts of climate
change. If impacts to their livelihoods are not considered by
field offices when making management decisions, it will be
challenging for the BLM to maintain its multiple-use mission
and stay abreast of potential management threats. For exam-
ple, if grazing or recreation becomes unviable due to climate
change impacts on public land, the BLM’s revenue from per-
mittees would be reduced; rural communities that house field
offices could see serious economic impacts and surrounding
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private land changes could have major implications for the
management of public lands.

If the BLM, as the stewards of 8.4 million acres of public
lands in Colorado, desires to continue managing for multiple
uses, they need to address climate change in their planning
processes. How they plan for and adapt to the impacts of
climate change will affect the health of ecosystems and deter-
mine what our landscape looks like in the decades to come.
Whether they address it through their RMPs or through ap-
plied methods on the ground, integration of climate change
will support informed and proactive management.
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