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Abstract 

 The USDA Forest Service 2012 National Forest Management Act (NFMA) planning rule 

and 2016 Council on Environmental Quality (CEQ) guidance on climate change in National 

Environmental Policy Act (NEPA) documents have resulted in the integration of climate change 

into revised forest plans. The Francis Marion and Flathead National Forests have recently 

engaged in the process of revising their forest plans and, pursuant to the administrative laws, 

have included an analysis of climate change in their forest plans, assessments and associated 

NEPA documents. Using document analysis and interview data, this research undertakes a 

comparison of how the two planning teams for the forests mechanically and substantively 

considered climate change in order to determine the policy outcomes of the NFMA planning rule 

and CEQ guidance and the implications of the planning practice. Both planning processes 

yielded similar analytical outputs regarding climate change, but between the forests, the way 

each planning team approached climate change diverged. Using the policy learning framework 

developed by May (1992), the findings from this research demonstrate differences in how each 

planning team conceptualized the problem of climate change. 

Keywords: climate change; US Forest Service; National Forest Management Act; 

National Environmental Policy Act; policy learning 
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Considering Climate Change in Forest Planning on the Francis Marion and 

Flathead National Forests 

Introduction 

Planning for a changing climate in land and resource management in the United States 

has developed under new administrative rulemaking that requires agencies to consider how 

climate change affects and is affected by federal actions. The USDA Forest Service (USFS) 

finalized new National Forest Management Act (NFMA) regulations in 2012 and the executive 

branch Council on Environmental Quality (CEQ) published guidelines on the consideration of 

climate change under the National Environmental Policy Act (NEPA) in 2016; both documents 

inform USFS forest planners on how to react to climate change. As planners complete the first 

forest plan revisions under the new NFMA planning rule, they reveal how they have responded 

to the requirements regarding climate change. This project will analyze the structural and 

substantive incorporation of climate change in the final Francis Marion National Forest revised 

forest plan and Environmental Impact Statement (EIS) and the draft Flathead National Forest 

revised forest plan and EIS in order to identify the outcomes of the 2012 NFMA regulations and 

CEQ guidance in terms of planning for climate change. The objective of this paper is to identify 

how forest planners have initially followed the NFMA regulations and CEQ guidance and how 

the forest plans deal with the uncertainty and complexity of climate change. These observations 

enhance understanding of where planners successfully and unsuccessfully incorporate climate 

change analysis into planning and give rise to recommendations on how to improve policy.  

Considering the salience of climate change and the modeled increases in global 

temperatures (IPCC, 2014), adapting forest planning to respond to climate change is necessary 

and important. As such, administrative law has responded to the issue in the NFMA planning 
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rule and CEQ guidance, and the literature includes various recommendations on how climate 

change should be integrated into NEPA decision making (Squillace and Hood, 2011), and how 

land managers should conceptualize climate change (Jantarasami et al., 2010). While climate 

change has become salient, the actual integration of climate change into management processes 

and outcomes has faced various administrative and institutional barriers, including a lack of 

clarity in procedural expectations and a sense that climate change remains a peripheral issue in 

the general land management mindset (Jantarasami et al., 2010; Ellenwood et al., 2012). 

Successfully integrating climate change into forest planning may require policy learning among 

forest planners through an improved understanding of climate change policy and 

conceptualization. Under the theoretical policy learning framework put forth in May (1992), the 

Francis Marion and Flathead planning teams demonstrate two different degrees of policy 

learning. The Francis Marion planning team engaged in what May (1992) terms “social learning” 

because they reconceived of the problem of climate change to think of it as an important 

independent stressor on the forest. The Flathead planning team engaged in “instrumental 

learning” because they maintained their conceptualization of climate change as an uncertain 

outside variable, and primarily disaggregated their analysis of its effects. Though the teams 

worked from the same administrative documents, their processes resulted in different degrees of 

policy learning. Despite these differences, the analytical outputs from the forest plans were 

similar regarding greenhouse gas (GHG) emissions mitigation, carbon sequestration and 

resiliency planning. 

Policy Framework and Literature Review  

Forest managers have a unique responsibility and opportunity in regard to climate 

change. There is great potential for climate change to diminish the ecosystem services forests 
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afford, such as recreation, water retention, and biodiversity. Additionally, forests act as carbon 

sinks or sources, significantly affecting the carbon cycle and the climate change process (IPCC, 

2014).  The main strategies for managing ecosystems in a changing climate are adaptation and 

mitigation. Adaptation strategies increase the ability of an ecosystem to cope with a changing 

climate, making it less vulnerable to the negative impacts. Mitigation strategies alleviate climate 

change progression by reducing or preventing GHG emissions (Millar et al. 2007; Squillace and 

Hood 2011). 

Hoffman (2014) suggested the use of adaptive management to account for the uncertainty 

inherent in climate change impacts. Adaptive management is an iterative decision-making 

paradigm that allows forest managers to adequately react to climate change through a structured 

process of learning-by-doing (Hoffman, 2014, p. 286). In this experimental process, forest 

managers monitor their initial management decisions against a control and adjust their actions as 

circumstances change. This approach is commonly used in forest planning (Hoffman, 2014, p. 

286). Peterson et al. (2003), however, suggested that while adaptive management works well to 

deal with uncertainty, it is a scientific process that is only successful when experimental 

manipulation of the system is feasible (p. 360). Because ecosystems and climate change are 

highly uncertain and not easily controlled, scenario planning may be the most effective strategy 

for forest management and planning in the face of climate change (Peterson et al., 2003, p. 360). 

Scenario planning is a formal analytical forum among decision makers that allows both 

quantitative and qualitative information to be used to make predictions about future 

circumstances and to plan for them (Peterson et al., 2003, p. 365). The US National Park Service 

(NPS) has already adopted scenario thinking strategies to adapt regional planning to the 

uncertainties of climate change (USDOI National Park Service, 2013, p. 5).  
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Through these methods for managing uncertainty, planning for the future of climate 

change has begun to seep into domestic policy and resource management. USFS finalized new 

regulations under NFMA in 2012 to guide forest planners when they are developing or revising 

land management plans. The 2012 planning rule requires that planners consider climate change 

as part of a suite of “system drivers, including dominant ecological processes, disturbance 

regimes, and stressors, such as natural succession, wildland fire, invasive species, and climate 

change; and the ability of terrestrial and aquatic ecosystems on the plan area to adapt to change” 

(36 CFR 219.6(b)(3)). As part of this consideration, forest planners must provide a “baseline 

assessment of carbon stocks” and use the best available scientific information regarding climate 

change in the planning process (36 CFR 219.6(b)(4); 36 CFR 219.6(a)(3)). The planning rule 

also indirectly encourages forest planners to address climate change impacts by requiring that 

planning provide ecological sustainability (36 CFR 219.8). The planning rule incorporates 

adaptive management through comprehensive rules on monitoring for the purpose of identifying 

components of the management plan that may not be working as intended and need to change 

(36 CFR 219.12).  

Each forest plan revision must complete an EIS (36 CFR 219(a)(2)(i)). The purpose of 

the EIS is to help the agency understand the possible environmental impacts and consequences of 

decisions. Within an EIS, the agency must describe and analyze reasonable alternative actions 

and disclose the direct, indirect and cumulative environmental impacts of each alternative. To 

assist agencies, the Council on Environmental Quality (CEQ) has published guidance on the 

“Consideration of Greenhouse Gas Emissions and the Effects of Climate Change in National 

Environmental Policy Act Reviews.” CEQ finalized the document in August of 2016 after 

receiving comments on 2010 and 2014 draft guidance; new forest plans under the 2012 planning 
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rule have had the opportunity to incorporate the guidance into their EISs. The CEQ 

recommended agencies consider both how climate change will impact their decision and how 

their decision will impact climate change, with a new focus on quantifying emissions that 

expands upon the NFMA planning rule requirement to complete an assessment of carbon stocks 

(2016, p. 4). This recommendation is designed to prompt agencies to consider both mitigation 

and adaptation strategies in their NEPA documents. 

Similar to the CEQ guidance, Squillace and Hood (2011) argued that climate change 

impacts are best addressed on a broader scale, thus climate change should be addressed at a 

large, programmatic scale and smaller projects should tier to the programmatic NEPA documents 

(p. 73). Squillace and Hood (2011) advocated for quantifying emissions as the best tool for 

understanding and considering impacts of choices on climate change (p. 76). Squillace and Hood 

(2011) agreed with other scholars that responding to climate change will require mitigation, 

adaptation and adaptive management practices to address uncertainty (p. 77). The authors argued 

that agencies should use existing knowledge about climate change to construct and analyze 

plausible future scenarios, commit to adaptive management and monitoring and build these into 

EISs (Squillace and Hood, 2011, p. 79). 

The USFS has the substantial flexibility and discretion under NFMA necessary to react to 

climate change and successfully implement adaptive management practices (Camacho and 

Glicksman, 2016, p. 753). Remaining in question is whether or not the USFS has used this 

discretion to meaningfully incorporate climate change into its decision making. Some scholars 

have surveyed USFS employees to find what barriers might exist to implementing climate 

change mitigation, adaptation and adaptive management in practice. Jantarasami et al. (2010) 

interviewed 32 USFS and NPS employees and found several significant barriers. First, the 
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authors noted many respondents felt climate change “adaption was simply an additional criterion 

considered for plans that would move forward regardless of climate consideration” (Jantarasami 

et al., 2010, p. 6). All USFS employees interviewed by Jantarasami et al. (2010) were aware of 

their policy mandate to consider climate change in planning, yet almost two-thirds of the 

employees felt the mandate was too unclear to be used at the unit level (p. 6). Additionally, many 

land managers felt some environmental laws, like the Endangered Species Act, hinder adequate 

adaptive management planning (p. 8). However, most employees viewed NFMA as enabling 

adaptive management and NEPA as having the potential to help planners analyze different 

management alternatives that incorporate climate change impacts (p. 8). Jantarasami et al. (2010) 

suggested some ways of overcoming these barriers, primarily that the agency declare a policy 

that “climate change adaptation be a primary concern, not just a supplementary criterion to be 

considered in the planning process” (p. 13). 

Similarly, Ellenwood et. al (2012) conducted a case study of how climate change is 

incorporated in decisions at a field office level. The authors interviewed several employees at 

San Juan Public Lands Center in Durango, Colorado, in order to determine how they incorporate 

climate change into their decision making. The authors found that while most employees 

acknowledged climate change as an important issue to consider, it is not a top priority and it has 

yet to change the policy environment or decision making at the local office level (p. 9). These 

findings, however, occurred prior to the 2012 NFMA planning rule or revised CEQ guidance. 

Ellenwood et al. (2012) guessed that “additional developments on the policy front after . . . data 

were collected may make a difference in the future to actions” (p. 11). Thus, it is important to see 

how USFS planners have engaged in policy learning and improved their understanding of 

planning for climate change via these policies.  
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Methods  

Documents  

The Francis Marion National Forest and the Flathead National Forest are two of the first 

national forest units to have undergone the planning process since the finalization of the 2012 

NFMA planning rule. The Francis Marion National Forest is located in South Carolina within the 

USFS Southern Region (Region 8). The Revised Land Management Plan [hereinafter forest 

plan] and corresponding final EIS [hereinafter FEIS] were published in August 2016. The 

Flathead National Forest is located in Montana within the USFS Northern Region (Region 1). 

The Draft Revised Forest Plan [hereinafter draft forest plan] and corresponding draft EIS 

[hereinafter DEIS] were published in May 2016. The newness of these planning documents 

relative to the NFMA planning rule and CEQ guidance provides insight into the state of the 

planning practice at the outset and the initial policy learning undergone by forest planners. 

Because the forests are different ecosystems and will face different climate change impacts, 

comparing and contrasting the way the planners conceptualize the problem of climate change 

will provide insight for future planning on diverse forests. 

Interviews 

Forest Service employees were selected for interview through network sampling after 

contacting the lead forest planner for both forests. A total of three formal interviews were 

conducted and recorded with the consent of the respondents. The interviews were semi-

structured with some premeditated questions and open-ended discussions. Mary Morrison, the 

primary contact and project leader for the Francis Marion Forest Plan, provided information via 

emails on October 11, 2016. Emrys Treasure, a Southern Research Station (SRS) collaborator 

with the Francis Marion's planning team was interviewed on October 14, 2016, via Skype 
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conference. Joe Krueger, the planning director and primary contact for the Flathead Forest Plan, 

was also contacted. He deferred the interviews to three specialists who worked on the project's 

interdisciplinary team. The three specialists were interviewed together via phone on November 1, 

2016: Pat Van Eimeren, fisheries biologist; Heidi Trechsel, vegetation specialist; and Reed 

Kuennen, wildlife specialist. Linh Hoang, the inventory, monitoring, assessment and climate 

change coordinator for USFS Region 1 was interviewed via phone on November 15, 2016. 

Analysis 

 The interviews, plans and corresponding EISs were systematically examined to identify 

patterns for the following major themes in climate change forest planning: mitigation, 

adaptation/resilience and adaptive management/monitoring. The interviews, plans and EISs were 

then analyzed using the May (1992) theory of policy learning. Policy learning theory applies to 

the improvements in understanding that climate change planning has required among forest 

planners. May (1992) described two important stages of policy learning: “instrumental policy 

learning” entails lessons on the viability of a policy instrument with focus on implementation 

design; “social policy learning” entails lessons about the social construction of a policy or 

problem with a focus on the scope and goals of a given policy. This policy learning taxonomy 

was then applied to the planning processes of the forests. By conceptualizing the planning 

documents in the context of policy learning, the feasibility of the planning rule and prospects of 

advancing the focus on climate change can be discussed. 

Findings 

Francis Marion National Forest 

The Francis Marion was the first national forest to have finalized a revised forest plan 

using the 2012 NFMA planning rule. It served as a flagship forest plan under the planning rule, 
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but its ecological circumstances are different than other national forests in regard to climate 

change, because the Francis Marion had to consider sea level rise and increased hurricane 

intensity.  

The forest plan addressed climate change in accordance with the planning rule, but the 

forest planner was the catalyst for successful incorporation of the best available science and 

collaboration in regard to climate change. The forest planner facilitated communication between 

climate change researchers at the Southern Research Station (SRS) and the EIS interdisciplinary 

team (IDT) (E. Treasure, personal communication, October 14, 2016). The IDT used climate 

change literature and models from the Template for Assessing Climate Change Impacts and 

Management Options (TACCIMO) developed by SRS in the assessment phase of planning (M. 

Morrison, personal communication, October 11, 2016). TACCIMO provided an extensive 

climate change literature and geospatial projection and impact models database to the IDT (E. 

Treasure, personal communication, October 14, 2016).  

The forest planner also facilitated public collaboration through meetings after each draft 

and revision of the EIS and plan. Each meeting included a time to focus on climate change or a 

booth presentation about climate change. The forest planner invited to the meetings both the 

general public and the expert public, including The Nature Conservancy (E. Treasure, personal 

communication, October 14, 2016). The planning team developed a two-page fact sheet to hand 

out at each meeting. The fact sheet gave a short description of the projected effects of climate 

change on the various ecological components of the Francis Marion, then listed possible 

management options and a set of references regarding adaptation derived from TACCIMO (M. 

Morrison, personal communication, October 11, 2016). The descriptions of the effects of climate 

change on the Francis Marion were selectively taken directly from the FEIS (M. Morrison, 
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personal communication, October 11, 2016; USDA Forest Service, Final Environmental Impact 

Statement for the Francis Marion National Forest [hereinafter Francis Marion NF FEIS], 2016, 

pp. 81-83).    

Francis Marion Environmental Impact Statement 

The FEIS mentioned climate change and sea level rise in the Purpose and Need section as 

external factors that warrant revised management (Francis Marion NF FEIS, 2016, p. 10). 

Climate change appeared in the Proposed Action section as a stressor against which management 

practices provide resilience (Francis Marion NF FEIS, 2016, p. 13). Over the entire FEIS, 

climate change was primarily addressed in the Affected Environment and Environmental 

Consequences section. In this section, climate change occupied its own subsection in addition to 

appearing in the sections on ecological systems, threatened and endangered species, species 

diversity, forest health and cultural resources. The FEIS integrated climate change into all of 

these resource area considerations because the NFMA planning rule emphasized the idea of 

climate change as part of a set of drivers and stressors (e.g. 36 CFR 219.8(a)(1)(iv)) (E. Treasure, 

personal communication, October 14, 2016). In general, the FEIS found climate change to be an 

aggregate stressor on the overall forest ecosystem that can increase disturbance severity, reduce 

native species habitat, exacerbate the presence of non-native invasive species, initiate vegetation 

transitions in some areas and cause sea level rise. The forest is naturally resilient to climate 

change other than sea level rise because of the resistance of longleaf pine to many of the 

stressors. Planners predicted that restoration actions under the forest plan would increase 

resilience because the forest is naturally resilient. In other words, climate change adaptation is 

essentially a byproduct of forest restoration in the Francis Marion (E. Treasure, personal 

communication, October 14, 2016).  
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The climate change section included two separate sections addressing affected 

environment and environmental consequences, following the EIS format recommended by the 

CEQ NEPA regulations (40 CFR 1502.15-16). It further included a third section regarding 

management implications of climate change. The environment affected by climate change on the 

Francis Marion includes carbon stocks, carbon storage change, historic and current climate, 

future climate projections and landscape resilience. To describe the affected environment, the 

FEIS first gave a quantitative report of past carbon stocks, future sequestration potential and 

emissions, concluding that the Francis Marion stock had increased due to net growth of the forest 

area and equilibrium between sequestration and emissions (Francis Marion NF FEIS, 2016, p. 

75). The planning team provided carbon stock estimates specific to the Francis Marion from 

USFS Forest Inventory and Analysis (FIA) data including tree growth, mortality and harvests 

from 1968, 1978, 1986, 1993, 2006 and 2011. Using the 2011 estimates as the baseline 

estimates, the planners then estimated future trends in carbon stocks by projecting average 

annual smoke carbon emissions under the Francis Marion prescribed burning program, average 

annual emissions from harvested wood products and average annual vegetation growth (USDA 

Forest Service, 2013, pp. 6-9). The affected environment section also reported historical climate 

trends for the Francis Marion and from global circulation models as evidence of local and global 

warming, and future climate predictions as evidence of continued global warming (Francis 

Marion NF FEIS, 2016, pp. 75-76). The FEIS used landscape resilience as an indicator of how 

well the forest will maintain ecosystem species and functions despite climate change. The 

document provided a quantitative measure of resilience using an equation developed by 

Anderson et al. (2014) for The Nature Conservancy (Francis Marion NF FEIS, 2016, p. 77).  
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The environmental consequences of climate change subsection included an assessment 

of potential effects of management actions on climate change and potential effects of climate 

change on the forest. The FEIS asserted that management actions proposed in the plan including 

prescribed burns, timber harvesting and grazing would result in GHG emissions in the short term 

but increased sequestration over the long term because management would foster “enhanced 

regrowth and biological sequestration” (Francis Marion NF FEIS, 2016, p. 79). The report 

additionally asserted that due to the global dispersion of GHGs and the incremental effects of 

worldwide emissions, “an individual agency action will have small, if any, potential climate 

change effects” (Francis Marion NF FEIS, 2016, p. 78). Despite the insignificance and future 

nullification of emissions effects from Francis Marion management actions, the FEIS quantified 

emissions under each alternative. The no action alternative would result in no emissions and the 

forest would continue to grow and increase aboveground carbon sequestration. Under the 

proposed action, burning and timber harvest would result in a small amount of GHG emissions 

that would be “significantly offset” by forest growth, and the forest would remain a sink. The 

third alternative, which involves less prescribed burning in order to reduce smoke pollution, 

would result in 14 percent fewer GHG emissions, and the forest would remain a sink. The 

analysis of emissions was the same for the proposed action and the third alternative (Francis 

Marion NF FEIS, 2016, pp. 79-80). The second part of the environmental consequences section 

was a qualitative analysis of the effects of climate change on the forest based on the literature. It 

included summary descriptions of the impacts on each aspect of the environment, including air 

quality, biological diversity, forest health, wildland fire and fuels, extreme weather, water 

resources, coastal ecosystems, terrestrial ecosystems, aquatic ecosystems, wildlife and recreation 

(Francis Marion NF FEIS, 2016, pp. 80-83).   
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The climate change section closed with management implications. Here the FEIS listed 

potential adaptation measures to increased weather, fire and insect disturbances at both the stand 

and landscape level (USDA Forest Service, Draft Environmental Impact Statement for the 

Francis Marion National Forest [table with listed adaptation measures does not appear in FEIS 

due to typographical error], 2015, pp. 70-71). The list included desired conditions and methods 

to build ecosystem resistance to individual disturbance events and resilience to disturbance 

regimes. The broad management strategies proposed to meet resistance and resiliency goals 

included maintaining carbon storage and sequestration to mitigate GHG emissions and 

maintaining a functioning ecosystem through landscape connectivity for enhancement of 

diversity (Francis Marion NF FEIS, 2016, p. 84).  

Outside of the climate change section, the FEIS addressed climate change as a stressor to 

ecosystems in the environmental consequences subsection under the analysis of each ecosystem 

type in the Francis Marion, excluding hardwood forests. Generally, the FEIS reported that 

climate change will cause sea level rise and increased intensity hurricanes which will cause 

saltwater intrusion in swamps, floodplains, rivers, streams, maritime forests and salt marshes 

(Francis Marion NF FEIS, 2016, pp. 125-127, 130-131, 137). The document noted similar effects 

for each alternative, including the no action alternative (Francis Marion NF FEIS, 2016, pp. 125-

127, 130-131). Similarly, the document noted potential vegetation regime changes for 

depressional wetlands and Carolina bays and pocosins ecosystems and gave the same analysis 

under each alternative (Francis Marion NF FEIS, 2016, pp. 113-114, 117-118). These effect 

analyses were primarily qualitative, citing the literature. This excluded the sea level rise analysis, 

however, which gave projected proportions of affected ecosystem area based on the Sea Level 

Affecting Marshes Model (SLAMM), citing Park et al. (1986) (Francis Marion NF FEIS, 2016, 
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pp. 126-127, 130-131). The FEIS noted that in pine woodlands, the longleaf pine was “predicted 

to be the most suitable species of climate change mitigation” because of its resilience to drought, 

low nutrients and non-fire disturbances, as well as long rotations for long-term carbon storage 

(Francis Marion NF FEIS, 2016, p. 104). Due to its resilience, longleaf pine is the “primary 

focus” of restoration efforts in the forest plan, and because of the forest’s overall resiliency, 

forest restoration under the plan amounts to climate change adaptation measures (E. Treasure, 

personal communication, October 14, 2016). The FEIS promoted longleaf pine restoration as the 

primary management action to maintain forest health against the southern pine beetle because it 

is resistant to drying under climate change induced drought (Francis Marion NF FEIS, 2016, p. 

211).  

The FEIS addressed climate change as a threat to one of the ten listed plant and animal 

species in the forest. The endangered herbaceous plant, Canby’s dropwort, depends on 

depressional wetlands or Carolina bays with frequent, low-intensity fire, and climate change may 

lead to increased forested area and fewer herbaceous depressions (Francis Marion NF FEIS, 

2016, pp. 113-114, 148-149). A broader evaluation of the potential effects of climate change on 

species appeared in the Species of Conservation Concern section. The document listed nine 

general projected impacts of climate change on species as potential cumulative environmental 

effects (Francis Marion NF FEIS, 2016, pp. 172-173).  

Regarding forest health, the planning team expects the impacts of climate change to 

exacerbate the stressors, such as southern pine beetle and non-native invasive plant and aquatic 

species (Francis Marion NF FEIS, 2016, pp. 210, 221, 225). The forest management actions 

proposed in the preferred alternative and the third alternative will improve resilience and 

ameliorate the effects of climate change (Francis Marion NF FEIS, 2016, pp. 211, 221, 226). 
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Regarding effects to the social and economic environment, the FEIS noted that climate change 

may have impacts on the requirements for tree clearing by utility companies for power lines due 

to increased fire and windthrow hazards (Francis Marion NF FEIS, 2016, p. 247). The FEIS also 

assessed the effects of sea level rise on archaeological sites and other cultural resources using a 

topographical map to determine the proportion of cultural resources located in each section of a 

gradient of elevation levels (Francis Marion NF FEIS, 2016, pp. 277-281).  

Francis Marion Revised Forest Plan  

The Francis Marion forest plan mentioned climate change several times in its vision for 

the forest. The plan integrated climate change into its vision for ecosystem maintenance and 

restoration, stating the plan intends for each ecosystem to be resilient to effects of climate change 

(USDA Forest Service, Revised Land Management Plan for the Francis Marion National Forest 

[hereinafter Francis Marion NF RLMP], 2016, pp. 24, 26, 28, 29, 33). The plan addressed 

climate change and sea level rise separately in their own subsections under the broader stressors 

and threats section. The plan envisioned that longleaf pine growth is promoted, refuges for 

climate sensitive species are created and prescribed fire management responds to climate trends, 

so that ecosystems in the forest are resilient to the aggregate stressors of climate change (Francis 

Marion NF RLMP, 2016, pp. 52-53). This section amounted to a statement of the ideal 

management system to address climate change. The forest plan also mentioned climate change 

once in regard to management options and strategies. For at-risk species, managers intend to 

“improve resistance to climate change and population resilience” (Francis Marion NF RLMP, 

2016, p. 109).  

The monitoring plan included a set of three questions about climate change and other 

stressors pursuant to the NFMA planning rule (36 CFR 219.12(a)(5)(vi)). The first asked if 
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“climate change, including changes in drought frequency and severity, [is] influencing 

maintenance and restoration of ecosystems?” This question involves monitoring climate patterns, 

forest health, fire, wetlands, the federally threatened frosted flatwoods salamander and focal 

species. The second climate change monitoring question asked how sea level rise is “influencing 

ecosystems and related management.” To answer the question, forest managers will monitor the 

condition and area of coastal ecosystems, sea level and land cover, salinity trends, hydrologic 

connectivity and human-induced hydrologic influences on the Cooper River. The final climate 

change monitoring question asked whether or not the Francis Marion is “a sink or a source of 

carbon,” and will use FIA data to answer this question (Francis Marion NF RLMP, 2016, p. 

147). Monitoring for each of the climate change questions will occur every six years (Francis 

Marion NF RLMP, 2016, pp. 146-147). The plan also noted that these three monitoring questions 

provide information to the regional forester to answer broad-scale monitoring questions about 

how climate is changing across USFS Region 8, its effects on the environment, and the effects of 

management units on climate change (Francis Marion NF RLMP, 2016, p. 192).  

Flathead Forest 

Similar to the Francis Marion, the Flathead is one of the first National Forest units to 

begin the process of plan revision since the finalization of the 2012 planning rule. The planning 

team anticipates publishing the final forest plan, final EIS and record of decision in June, 2017, 

followed by a courtesy objection process, with the final documents to come out December, 2017, 

or January, 2018 (H. Trechsel, personal communication, November 1, 2016). 

The planning process followed the administrative requirements of the 2012 NFMA 

planning rule. The planning team considered the CEQ 2014 guidance when constructing the 

DEIS, and the “spirit of that guidance applied in assessing the carbon sequestration topic relative 
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to the proposed revision of the Flathead Forest Plan” (USDA Forest Service, Draft 

Environmental Impact Statement for the Flathead National Forest [hereinafter Flathead NF 

DEIS], 2016, vol. 1: p. 213). Because the draft planning documents were published in May 2016, 

the new CEQ regulations have not yet been incorporated into the draft planning documents on 

the Flathead forest. The planning team will incorporate the new CEQ regulations published in 

August 2016 in the finalized planning documents, and these will be reflected in an expanded 

analysis of carbon sequestration potential at the scale of the Flathead National Forest (H. 

Trechsel, personal communication, November 1, 2016). The revised forest plan and DEIS 

incorporate models, plan components, and resource management strategies that were developed 

using the current state of knowledge on climate and potential changes in the future as detailed by 

modeling (Flathead NF DEIS, 2016, 1:39). 

Flathead Draft Environmental Impact Statement  

The Flathead DEIS analyzed four alternatives developed to manage the 2.4 million acres 

administered by the Flathead National Forest. There are three volumes of this DEIS: Volume 1 

addressed the four alternatives; Volume 2 focused on the affected environment and 

environmental impacts anticipated; and Volume 3 evaluated the effects of incorporating direction 

from the Northern Continental Divide Ecosystem Grizzly Bear Conservation Strategy. The 

document discussed cumulative effects and climate change in each of the following sub-sections: 

vegetation, watersheds and aquatic species, invasive plants, wildlife habitat, fire management, air 

quality, grazing and tourism.   

Considerations of climate change in these documents largely relied on science put forth 

by the Northern Rockies Adaptation Partnership (NRAP). NRAP provided climate adaptation 

strategies and monitoring recommendations specific to the Flathead forest area. NRAP is a 
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science-management collaboration spearheaded by USFS and includes input from many other 

organizations. This collaboration covers Montana and North Dakota, and parts of Idaho, 

Wyoming and South Dakota. NRAP’s goal is to develop science-based adaptation strategies that 

can be used by national forests to understand and mitigate the negative effects of climate change. 

The DEIS used NRAP data throughout, especially when discussing climate, temperature 

changes, precipitation and the impact of increasing temperatures on mountainous snowpack 

(Flathead NF DEIS, 2016, 1:40). The DEIS used NRAP data primarily to promote resilient forest 

ecosystems (Flathead NF DEIS, 2016, 1:39, 40, 136, 140, 211, 219, 346, 348, 355, 378, 382, 

466, 477). The NRAP climate projections and resource vulnerability assessment, along with 

science from leading climatologists in the area helped to develop the desired future conditions 

laid out in the draft forest plan (H. Trechsel, personal communication, November 1, 2016). The 

DEIS referred to these predictions as the current state of knowledge (Flathead NF DEIS, 2016, 

1:39). Planners used the Simulating Patterns and Processes at Landscape Scales (SIMPPLLE) 

model in conjunction with NRAP data and projections to model the exacerbation of disturbances 

under climate change, including fire, insect and disease, and the interaction of these disturbances 

with vegetation and treatment practices (Flathead NF DEIS, 2016, 1:130). 

In a section called “Relationship of Revised Forest Plan and Future Climate” the DEIS 

noted a temperature increase across the region over the past century and projected the annual 

mean monthly temperatures to increase up to 10 degrees F by 2100 in the western subregion of 

the forest and up to 12 degrees F in the central subregion. This section also predicted cold 

extremes to decrease and heat extremes to increase, as well as a slight increase in precipitation 

(Flathead NF DEIS, 2016, 1:39-40). Throughout the DEIS appeared a discussion of climatic 

variability in terms of key ecosystem characteristics, wildlife and aquatic species. The DEIS 
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noted changes in climate affecting mountain snowpack as the most important impact to the 

hydrology of the area (Flathead NF DEIS, 2016, 1:40).   

The DEIS addresses climate change in depth in the Cumulative Effects section and 

follows this with a discussion about carbon sequestration. The document noted that, in its present 

condition, the Flathead forest is functioning as a carbon sink. A total of seven ecosystem carbon 

pools store more carbon than is being released on the forest, whether through natural processes 

or human disturbances. The planners expected this trend to continue over the life of the plan, but 

there is uncertainty beyond that timeframe. They based this analysis on a qualitative summary of 

how the management actions under the plan would promote forest health and growth (Flathead 

NF DEIS, 2016, 1:216, 217). The DEIS compared alternatives based on potential GHG 

emissions, but did not quantify them. All alternatives are expected to continue the trend of the 

Flathead forest sequestering more carbon than is lost through natural and human disturbances 

over the next few decades (Flathead NF DEIS, 2016, 1:217-218). Alternative A, or the existing 

forest plan, “contains no plan components or direct acknowledgment related to carbon stocks or 

sequestration” (Flathead NF DEIS, 2016, 1:218). Alternatives B, C and D included a desired 

condition of sustainable carbon storage and sequestration potential by means of maintaining or 

enhancing biodiversity and resilience of the forest (Flathead NF DEIS, 2016, 2:204).  

At the time the DEIS was published, there were no legal or regulatory requirements or 

established thresholds concerning quantification or management of forest carbon or GHG 

emissions (Flathead NF DEIS, 2016, 1:213).  The DEIS estimates indicated that total USFS 

Northern Region carbon stocks have steadily increased over the past couple decades, beginning 

with 1,324 Tg (teragram) in 1990 and reaching 1,458 Tg in 2013 (Flathead NF DEIS, 2016, 

1:215). While the document includes estimates at the regional scale and qualitative estimates of 
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emissions and storage, this DEIS pointed to current and future uncertainty as factors that limit 

planners’ abilities to estimate future carbon stocks on the forest level (H. Trechsel, personal 

communication, November 1, 2016; Flathead NF DEIS, 2016, 1:213, 215). Different forest 

management strategies over the long-term, like timber harvesting practices and restoration 

efforts, will also add to the complexity and uncertainty of these estimates. However, several 

interviewees suggested that the planning team intends to include forest-level carbon stock and 

GHG emissions quantification in the final EIS as a response to the 2016 CEQ guidance and to 

provide an analysis at the broad programmatic scale that project level analyses may benefit from 

and tier to (L. Hoang, personal communication, November 15, 2016; H. Trechsel, personal 

communication, November 1, 2016).   

The document explicitly stated that adaptive management will be a planning tool on the 

Flathead. While adaptive management was mentioned sparingly in this DEIS in reference to 

wildlife recovery, monitoring activities were clearly a priority for the planning team. Adaptive 

management approaches concerning bull trout and other species use feedback from implemented, 

site-specific recovery tasks, and are said to consider the effects of climate change (Flathead NF 

DEIS, 2016, 1:58). The Flathead Monitoring Program appears in Appendix A of the draft forest 

plan. The DEIS often used planned monitoring activities as a method to meet certain desired 

conditions, largely related to wildlife, habitat, best management practices effectiveness and 

disturbance from timber harvests. While the DEIS noted that annual FIA monitoring and data 

allows for evaluation of change over time, it only minimally discussed monitoring as it pertains 

directly to climate change.   

The DEIS used models that predicted warmer, drier summer climates that will likely lead 

to large stand replacing fires, insect infestation and disease (Flathead NF DEIS, 2016, 1:369). In 
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order to support key ecosystem characteristics, the planners determined that measurable 

monitoring components were important for understanding how climate change and management 

activities may be influencing vegetation conditions and achievement of desired conditions over 

time (Flathead NF DEIS, 2016, 1:179). Monitoring of ambient air quality was also a component 

of this DEIS, but no threshold or trigger was set to force action (Flathead NF DEIS, 2016, 

1:506).   

The alternatives analysis does not address mitigation measures specific to climate change. 

The planners did not include mitigation strategies because all of the management activities that 

cause GHG emissions will contribute to the overall health and resilience of the forest, which will 

lead to increased carbon sequestration in the future (Flathead NF DEIS, 2016, 1:513). The DEIS 

referred to the CEQ 2014 revised draft guidelines explanation that management activities like 

prescribed burning, timber harvesting and livestock grazing both contribute to and sequester 

biogenic GHG emissions from the global carbon cycle (79 FR 77802).  

The planners acknowledged that mitigation measures are a viable option to reduce GHG 

emissions, but the DEIS stated that the future of carbon is “uncertain due to the uncertainty 

associated with the multiple interacting factors that influence carbon stocks and fluxes” (Flathead 

NF DEIS, 2016, 1:217, 218).  Instead of focusing on direct mitigation of emissions, the 

document discussed measures to increase carbon sequestration potential and focused on 

maintaining forest diversity, resilience and health.  Some specific measures included promoting 

reforestation, minimizing severe disturbance by fire, insects and disease, and sequestering carbon 

in post-harvest wood products (Flathead NF DEIS, 2016, 1:218). The DEIS indirectly plans for 

mitigation through resiliency planning that will promote forest health over the long term. 
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The planners developed desired conditions for “specific ecological and vegetative 

conditions that portray the vision of what the forest should look like in the future” (Flathead NF 

DEIS, 2016, 1:130). These desired conditions encourage long-term ecosystem integrity and 

resilience. In light of uncertain future conditions, these desired conditions focus on the 

adaptability and resilience of vegetation, recognizing some species as more adaptable in response 

to fire, drought, diseases and other disturbances likely to increase with climate change. These 

anticipated disturbances are thought to be key threats to a reduction in existing carbon stocks. 

Promoting resilience was regarded as the best adaptive option in the face of climate change 

(Flathead NF DEIS, 2016, 1:216). A resilient forest, as discussed by the DEIS, is a forest that 

tends to naturally return to a prior condition after a disturbance event (Flathead NF DEIS, 2016, 

1:216).  

These adaptation actions included reducing stand density, increasing abundance and 

distribution of large diameter trees of fire resistant species and increasing diversity overall 

(Flathead NF DEIS, 2016, 1:217). The vegetation specialist involved with this DEIS pointed to 

larch and ponderosa pine as being fire resistant and valuable for wildlife habitat (H. Trechsel, 

personal communication, November 1, 2016). The DEIS assessed the current vulnerability of 

vegetation, wildlife and aquatic species in the Flathead forest based on NRAP data and 

incorporated this assessment into the desired conditions and adaptation strategies (R. Kuennen, 

personal communication, November 1, 2016).   

Flathead Draft Forest Plan  

Coordination with scientists from the Rocky Mountain Research Station helped 

determine the effects of climate change and develop desired conditions (USDA Forest Service, 

Draft Revised Forest Plan for the Flathead National Forest [hereinafter Flathead NF DRFP], 
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2016, p. 92). The draft forest plan integrated climate change in terms of the forest’s resilience 

and ability to function in the face of a changing climate (Flathead NF DRFP, 2016, pp. 19, 21, 

26, 35, 47, 110). It also defined baseline carbon stocks as one of the nine desired conditions 

related to the terrestrial ecosystems and vegetation (Flathead NF DRFP, 2016, p. 27). The 

potential impacts of climate change and the forest’s ability to continue to function is rooted in the 

adaptation strategies and desired conditions put forth in the forest plan. These ideas of resilience 

and adaptability were often used in place of actual references to climate change and its potential 

impacts to the Flathead forest. 

This proposed plan was designed to “communicate the concepts of strategic guidance and 

adaptive management for the Flathead National Forest” (Flathead NF DRFP, 2016, p. 2). The 

draft Flathead forest plan defined monitoring as “a systematic process of collecting information 

to evaluate effects of actions or changes in conditions or relationships” (Flathead NF DRFP, 

2016, p. 169). The monitoring program appears in Appendix A of the draft plan.   

The planners developed the monitoring program to meet desired future conditions and 

ecosystem resilience goals by “seeking additional information to increase knowledge and 

understanding of changing conditions . . . as part of an adaptive management framework” 

(Flathead NF DRFP, 2016, p. 9). Direction for the monitoring element of forest plans appears 

under the 2012 planning rule (36 CFR 219.12). Each monitoring program must contain one or 

more monitoring questions and associated indicators related to “measurable changes on the plan 

area related to climate change and other stressors that may be affecting the plan area.”  

The monitoring program did not mention climate change specifically, however. Instead 

the program focused on informing adaptive management practices in the project area. Best 

available scientific information was used to “identify protocols and specific methods for the 
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collection and evaluation of monitoring information” (Flathead NF DRFP, 2016, p. 9). The 17 

monitoring questions laid out in the program followed adaptive management principles, current 

FIA data and other best available science where available (Flathead NF DRFP, 2016, A-2). Some 

questions will monitor the state of fire and fuels management, soils, vegetation, wildlife, timber, 

cultural resources and aquatic ecosystems under changing ecological conditions. The monitoring 

item regarding aquatic ecosystems will be used to assess water quality, riparian and aquatic 

habitats, for example (Flathead NF DRFP, 2016, A-2). The monitoring questions focused on the 

aggregate of stressors related to climate change.   

The planning team discussed mitigation more so in the DEIS and less so in the draft 

forest plan. The plan mentioned treatment of vegetation for fuels mitigation to change potential 

fire characteristics, but included no reference to emissions mitigation (Flathead NF DRFP, 2016, 

p. 58).   

The draft forest plan designed resilience goals based on desired conditions. Resilience 

was defined as an ecosystem’s, or a component of an ecosystem’s, “ability to adjust to 

disturbance without long-term, adverse changes to their physical or biological integrity” 

(Flathead NF DRFP, 2016, p. 17). The desired conditions of the draft plan encouraged resilient 

aquatic and riparian ecosystems, vegetation, peatlands and forest stands on a whole (Flathead NF 

DRFP, 2016, p. 17, 19). The resilience of forest stands depends on the presence of large live 

trees, varied tree densities, appropriate landscape patterns, diverse vegetation, increased old 

growth resistance and sufficient seed sources (Flathead NF DRFP, 2016, pp. 33, 34, 38, 42, 45, 

47, 48). 

Adaptation strategies laid out in this plan included “building resistance to climate-related 

stressors; increasing ecosystem resilience by minimizing the severity of climate change impacts, 
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reducing the vulnerability and/or increasing the adaptive capacity of ecosystem elements; 

facilitating ecological transitions in response to changing environmental conditions” (Flathead 

NF DRFP, 2016, 157). In order to encourage the adaptive capacity of an ecosystem, the plan 

provided a table detailing which vegetative species would be most suitable for a given range of 

variability in site conditions in the face of climate change (Flathead NF DRFP, 2016, p. 34). The 

Flathead’s vegetation specialist noted that the planning team used NRAP science in order to 

“make the best forest in the face of climate change.” She mentioned ponderosa pine would do 

well in the warmer, drier climate likely to occur (H. Trechsel, personal communication, 

November 1, 2016). These predictions that ponderosa pine will be able to adapt to warming 

climates led to the development of the desired future condition in which this tree species’ range 

will expand in order to build a more resilient forest. More broadly, the plan encourages 

maintenance or enhancement of biodiversity to create a forest more resilient to natural 

disturbance processes and changing climates. In addition, greater biodiversity can sustain carbon 

storage and sequestration potential (Flathead NF DRFP, 2016, p. 27).   

Discussion 

A comparative analysis of the Flathead and Francis Marion planning documents and 

interviews with forest planners shows similar substantive results regarding climate change in 

both the EISs and forest plans, but divergent problem conceptualization and planning procedures. 

The two planning teams conceptualized the problem differently primarily because of leadership 

and collaboration, and this reflected different degrees of policy learning among the two groups. 

The way in which the Francis Marion planning team structured its planning documents, the 

language they used to address climate change and the collaborative effort of the planning process 

reflects an engagement in “social learning,” while the same activities by the Flathead planning 
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team reflects “instrumental learning” (May, 1992). The planning teams are engaged in policy 

learning because the use of climate change science in each of the planning documents 

demonstrates “improved understanding” of the effects of climate change (May, 1992, p. 333). 

While the Flathead planning team improved its understanding of management drivers and 

outcomes under ecosystem changes, the Francis Marion planning team did the same and 

additionally improved its understanding of how the planning team should think about climate 

change.   

The differences in problem conceptualization were evident in the way that the forest 

planners discussed climate change in interviews, and in the way that they managed public 

participation and the use of climate change science. Because of leadership from the forest 

planner that fostered extensive interaction between the EIS IDT and the public and outside 

researchers, the Francis Marion plan conceptualized climate change as a stand-alone stressor to 

the forest ecosystem to a much greater degree than the Flathead plan. Leadership led to 

collaboration on climate change, which led to a planning process that focused on climate change 

as an integral part of the plan. On the Flathead, leadership directed planning away from focusing 

on climate change independently, and took climate change into account primarily as an aggregate 

of stressors rather than an independent stressor. Taking into consideration that all of the 

documents followed the direction of the 2012 NFMA planning rule, leadership and problem 

conceptualization were the most important variables in determining differences in how climate 

change has been integrated into forest plans.   

Both the Flathead and the Francis Marion documents addressed climate change in 

relation to each of the various components of the environment. The use of climate change 

science in planning and the resiliency management put forth in both plans show “instrumental 
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learning” through improved understanding of management tools and their interactions with the 

effects of climate change and policy redesign, especially in regard to adaptation strategies (May, 

1992, p. 336). For example, the Flathead forest is engaged in adaptive management or ‘learning 

tools’ that result in an improved design for reaching existing policy goals. The Flathead planning 

process involves planned experimentation. Region 1, as a whole, is focused on monitoring, and, 

in response, the Flathead planning team is making their plan adaptive (R. Kuennen, personal 

communication, November 1, 2016). The plan is to monitor and make adjustments accordingly, 

demonstrating the Flathead’s understanding of available policy instruments and the planned 

experimentation approach. The Francis Marion plan also explicitly uses an adaptive management 

approach based around a detailed monitoring program to promote policy learning for the 

duration of the plan (Francis Marion NF RLMP, 2016, 138). 

The climate change problem is more complex, however, than indicated by the common 

element of policy redesign across the two forest plans, due to the fact that increasing 

temperatures variously impact an aggregate of ecological stressors. The plan EISs both 

summarized climate change in its own section, and then noted its effects on vegetation, wildlife, 

biodiversity, forest health and cultural resources. This structure indicates that the forest plans 

acknowledged the importance of climate change as a driver and stressor, but analyze climate 

change both as an independent stressor and as an aggregate of stressors. This distinction is meant 

to indicate that climate change has direct effects on the environment, such as increasing stream 

and soil temperatures, as well as secondary effects through its impacts on other stressors, such as 

sea level rise, fire regimes or resilience to invasive species. The resultant analysis of stressors 

must be more complex than indicated by the 2012 planning rule requirement that a plan revision 

assessment evaluate “system drivers, including dominant ecological processes, disturbance 
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regimes, and stressors, such as natural succession, wildland fire, invasive species, and climate 

change; and the ability of terrestrial and aquatic ecosystems on the plan area to adapt to change” 

(36 CFR 219.6(b)(3)). When considering this requirement, planners must evaluate each of these 

stressors, and the effects of the stressors on each other. The Flathead DEIS summarizes this 

challenge well, using the term “stress complexes” to describe the effects of climate change on 

other stressors: 

“Whether it is invasive species (e.g., white pine blister rust), drought, uncharacteristic 

wildfires, elevated native insects and disease levels, unusually high forest densities, or 

some other agent or combination of agents that serves to stress trees and forest 

ecosystems; recent research suggests that climate change will likely exacerbate those 

stressors and “stress complexes” will continue to manifest themselves.” (Flathead NF 

DEIS, 2016, 1:211) 

The forest planners for the Francis Marion and Flathead responded to the idea of the 

climate change stress complex in different ways. The Francis Marion forest planner led the effort 

to integrate climate change science into the planning process and allowed the TACCIMO team 

from SRS to work with the IDT for the revised forest plan. Public participation meetings and the 

associated two-page fact sheet also emphasized the importance of climate change as an 

independent concept (E. Treasure, personal communication, October 14, 2016; M. Morrison, 

personal communication, October 11, 2016). These collaborative efforts were indicative of the 

planning team engaging in elements of “social learning,” including changed understanding of the 

solution to planning for the effects of climate change and a changed belief about the appropriate 

scope and social construction of climate change policy (May, 1992, p. 336). The Flathead 

planners, on the other hand, tended to focus on the various effects of climate change separately, 
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rather than emphasizing climate change as an independent stressor. The Region 1 climate change 

coordinator promotes a grounded approach to planning that responds to changes in resources, 

like increases in stream temperature, rather than speculating at broader scales the combined 

effects of climate change on the forest ecosystem (L. Hoang, personal communication, 

November 15, 2016). At the same time, the Flathead DEIS refers to climate change several times 

as a “key stressor not under USFS control,” reflecting a recognition of both the importance of 

and national scale of climate change (Flathead NF DEIS, 2016, e.g. 1:274, 281, 286). In effect, 

the planners are maintaining the status quo in regard to climate change response, failing to 

engage in “social learning.” They do not reconceive the solutions to individual drivers and 

stressors on the forest, even when these drivers and stressors are changing due to an identifiable 

overarching stressor. 

The differences in conceptualization may also have been influenced by differences in the 

forest ecosystems. Varying degrees of inherent resilience and the presence of uncertainty in each 

forest influenced how the planning teams framed the problem of climate change. While the 

Francis Marion is resilient to most climate-related stressors, other than sea level rise, the 

Flathead forest is, by nature, more at risk to the uncertain stresses of a warming climate (E. 

Treasure, personal communication, October 14, 2016). This higher degree of climatic uncertainty 

on the Flathead forest is likely why the planning is in engaged in instrumental policy learning 

and is more reactive to temperature increases, rather than taking a broader planning approach. 

When uncertainty about climate and resilience levels is uncertain, it is difficult to move toward a 

broader scale of analysis.  

The planning documents reflect the divergent priorities of the two planning teams. While 

the Francis Marion monitoring program includes three questions devoted explicitly to climate 
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change, the Flathead monitoring questions do not mention climate change. The planning 

documents also reflect these divergent approaches in the way that they analyze baseline carbon 

stocks and GHG emissions. While the Francis Marion FEIS quantifies past and future carbon 

stocks and predicted emissions under each alternative for the Francis Marion alone, the Flathead 

DEIS dismisses quantification at the forest level due to current and future uncertainty, but, for 

past carbon stocks it includes regional- and national-scale data. In the case of the Francis Marion, 

this is further evidence of the effect of leadership by the forest planner to integrate TACCIMO 

data into the planning process. In the case of the Flathead planning process and its approach to 

policy, it is unclear what the planning team understands to be adequate levels of GHG emissions 

and carbon stock quantification and how to best address the problem of climate change. This 

confusion is largely a reflection of a lack of direction, precedent and case law. At the time of 

publishing of the Flathead DEIS and draft forest plan, there was “no universal standard or 

regulation to determine the significance of cumulative impacts from GHG emissions” (Flathead 

NF DEIS, 2016, 1:512). The requirements of the 2016 CEQ guidance had not yet been 

incorporated by other national forests and the Flathead planning team had been continuing to 

wait for additional guidance on the matter from the Washington office (L. Hoang, personal 

communication, November 15, 2016). It is important to note that the Flathead planning team 

anticipates an inclusion of quantified forest level emissions in the forest's final EIS (L. Hoang, 

personal communication, November 15, 2016). Carbon stocks and GHG emissions explicitly 

relate to climate change as an individual stressor, and when the planning documents addressed 

these two categories of environmental effects, the Flathead and Francis Marion diverged 

significantly.  
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The consequences of this divergence, however, may be irrelevant, as both EISs conclude 

that the forests will remain carbon sinks and that the (globally insignificant) GHG emissions 

from management activities will be offset by increases in carbon sequestration. In this way, the 

differences between planning approaches are only meaningful in their reflection of planning 

mindset and problem conceptualization, the consequences of which are beyond the scope of this 

paper. Divergent problem conceptualization caused the differences in how the two planning 

teams incorporated climate change into the planning process, but the disaggregated nature of the 

environmental effects of climate change necessarily caused similar management planning and 

analytic outputs between the two forests. The outputs were similar regarding both emissions 

mitigation and adaptation and resiliency. 

Regarding the effects of climate change on the environment, the planning documents for 

the two forests address the issue similarly. Whenever the Flathead DEIS mentions climate 

change in regard to a specific aspect of the forest ecosystem, the document gives detailed 

analysis of the consequences of rising temperatures. The Francis Marion FEIS does the same 

analysis, but to a lesser extent because the Francis Marion ecosystem is generally more resilient 

to the effects of climate change than the Flathead ecosystem. As a result, the substantive 

elements of climate change analysis (i.e. resiliency planning and climate change adaptation) in 

the two forest plans are comparable. This begs the question of whether or not the mitigation 

analysis and planning is useful at the forest planning level, and whether scoping should tier it to 

another level. The Flathead DEIS explicitly asserts that GHG emissions analysis “is most 

important and meaningful to analyze at a forest or landscape scale, rather than an individual 

stand or site specific project area” (Flathead NF DEIS, 2016, 1:213). The Region 1 climate 

change coordinator goes further in stating that GHG emissions estimates might not be useful at 
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the forest level, and should be pushed to the regional or national level (L. Hoang, personal 

communication, November 15, 2016). At these levels, the regional or federal offices could write 

mitigation policy through broad-scale programs, such as vehicle fleet emissions standards or 

forest system limits on timber removal. At the individual forest level, mitigation efforts could be 

induced by management standards from the regional or federal offices, for example, standards on 

prescribed burning or timber removal practices. But forest plan NEPA documents fail to induce 

any sort of analysis that might inform mitigation planning because of the small scale of the 

emissions, which results in uniform conclusions between alternatives. 

 On the other hand, the uncertainty of the Flathead carbon stock analysis may preclude 

judgement on its usefulness, because the conclusions on emissions and sequestration may lack 

enough information for the alternatives comparison to be valid. The Flathead DEIS is uncertain 

in its carbon stocks analysis, stating that the “future of the carbon sink of western U.S. forests, 

including the Flathead Forest, is uncertain due to the uncertainty associated with the multiple 

interacting factors that influence carbon stocks and fluxes” and that “carbon stocks will vary over 

coming decades in response to the complex interactions between these factors and the changes 

they may cause in vegetation conditions” (Flathead NF DEIS, 2016, 1:217). The document uses 

terms such as “suggests” (Flathead NF DEIS, 2016, 1:218) and “likelihood” (Flathead NF DEIS, 

2016, 1:219) in their determination that the Flathead may remain a carbon sink under alternatives 

in the plan, because the maintenance of the forest as a sink depends largely on managing for 

resilience (Flathead NF DEIS, 2016, 1:217). This language from the Flathead stands in contrast 

to the more certain analysis given in the Francis Marion FEIS. The Francis Marion FEIS cites a 

USFS 2015 study for evidence that “the total forest ecosystem carbon stocks and density have 

steadily increased for at least the past 20 years on the Francis Marion and Sumter National 
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Forests” and as a result, is able to confidently conclude for each alternative that the “Francis 

Marion National Forest is expected to remain a carbon sink for the foreseeable future, unless 

uncontrolled catastrophic events occur that cause significant forest mortality” (Francis Marion 

NF FEIS, 2016, 79-80). The differences in degree of certainty between the two documents may 

render premature the judgement that mitigation analyses would be more useful at a broader scale, 

especially when the Flathead DEIS language indicates that the forest could go either way as far 

as sequestering carbon, and that the alternatives differ in land use allocations (Flathead NF DEIS, 

2016, 1:36-38). 

Conclusion 

The two forest planning teams conceptualized the problem of climate change differently, 

which reflects the different degrees of policy learning among the two groups. The Flathead forest 

was unable to quantify forest-level emissions, conceptualized the problem of climate change 

differently than the Francis Marion and was seemingly in a different learning phase. Still, the 

disaggregated nature of the environmental effects of climate change and global scale of the GHG 

emissions problem necessarily caused similar management planning and analytic outputs 

between the two forests. 

The observations and analysis of the Francis Marion and Flathead planning processes 

yield a few recommendations for forest planning policies: 

The lack of emissions quantification by the Flathead documents as a result of apparent 

uncertainty could suggest too much agency deference and lead to a failure to accomplish the 

goals of a NEPA analysis. If the CEQ were to intend to limit agency deference in the case of 

quantifying forest-level GHG emissions and carbon stocks, a uniform regulation on climate 

change data collection and monitoring would be necessary. This regulation would require 
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agencies to not only collaborate with outside researchers to quantify GHG emissions and carbon 

stocks, but also, in cases when outside research is uncertain, agencies would have to collect data 

and perform monitoring to be able to quantify GHG emissions and carbon stocks as they relate to 

climate change. In cases where this monitoring is not feasible, scenario planning workshops 

could further improve design to reach existing policy goals.  

 On the other hand, both forest plans concluded that GHG emissions and carbon stocks at 

the forest level are insignificant in relation to global GHG emissions, and their EIS alternatives 

yielded no significant differences in GHG emissions quantities or carbon stocks. If CEQ were to 

intend to avoid meaningless analysis and data collection in the NEPA process, CEQ 

recommendations could suggest that forest plans do not quantify emissions or stocks and tier to a 

broader scale NEPA analysis. This would require, however, that CEQ conclude that emissions 

quantifications at the forest level have no effect on management outcomes.   

Because the 2012 planning rule and 2016 CEQ regulations and the forest plans they have 

directed are in their infancy, openings for further research are abundant. More research needs to 

be conducted on what problem conceptualization of climate change means for planning and if it 

results in substantive changes on future plans. A study of the causal relationships between 

problem conceptualization, leadership, collaboration and inherent forest resilience may provide 

insight as to how forest planners are addressing climate change. 

 

 

 

 

 



CONSIDERING CLIMATE CHANGE IN FOREST PLANNING                                             37 

 

References  

Anderson, M.G, Barnett, A., Clark, M., Ferree, C., Sheldon, A.O., & Prince, J. (2014). Resilient 

sites for terrestrial conservation in the Southeast Region. The Nature Conservancy, 

Eastern Conservation Science. 127 pp. 

Camacho, A.E. and Glicksman, R.L. (2016). Legal adaptive capacity: How program goals and 

processes shape federal land adaptation to climate change. University of Colorado Law 

Review 87(3); UC Irvine School of Law Research Paper 68; GWU Law School Public 

Law Research Paper 25, 710-826. 

Council on Environmental Quality, Executive Office of the President. (2016). Final guidance for 

federal departments and agencies on consideration of greenhouse gas emissions and 

effects of climate change in National Environmental Policy Act reviews. Washington 

D.C.  

Ellenwood M.S., Dilling L., & Milford J.B. (2012). Managing United States public lands in 

response to climate change: A view from the ground up. Environmental Management 

49(5), 954-67. 

High Country Conservation Advocates v. United States Forest Service (United States District 

Court for the District of Colorado June 27, 2014). (2014). U.S. Lexis Nexis 87820.    

Hoffmann, H. M. (2014). Climate change and the decline of the federal range: Is adaptive 

management the solution? Vermont Journal of Environmental Law, 15(2), 262-290.  

IPCC. (2014): Climate change 2014: Synthesis report. Contribution of Working Groups I, II and 

III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 

[Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 

151 pp.  



CONSIDERING CLIMATE CHANGE IN FOREST PLANNING                                             38 

 

Jantarasami, L. C., Lawler, J. J., & Thomas, C. W. (2010). Institutional barriers to climate 

change adaptation in U.S. National Parks and Forests. Ecology & Society, 15(4), 1–16.  

Long, E. (2013). Wyoming v. USDA: A look down the road at management of inventoried 

roadless areas for climate change mitigation and adaptation, Ecology L.Q. 40, 329-384. 

May, P. J. (1992). Policy learning and failure. Journal of Public Policy, 12(04), 331-354. 

Millar, C. I., Stephenson, N. L., & Stephens, S. L. (2007). Climate change and forests of the 

future: Managing in the face of uncertainty. Ecological Applications, 17(8), 2145-2151.   

Rules and regulations governing National Forest system land management planning. Title 36 

Code of Federal Regulations, Pt. 219: 2012 ed.   

Rules and regulations for implementing the procedural provisions of the National Environmental 

Policy Act. Title 40 Code of Federal Regulations, Pt. 1500-1508. 2005 ed. 

Squillace, M., & Hood, A. (2011). NEPA, climate change, and public lands decision-making. 

University of Colorado Law Legal Studies Research Paper 11-13.    

USDA Forest Service. (2013). Francis Marion National Forest draft forest plan assessment. 

“Section 4: carbon assessment.” Southern Region, Atlanta, GA. 

USDA Forest Service. (2015). Draft environmental impact statement for the revised land 

management plan of the Francis Marion National Forest. Southern Region, Atlanta, GA. 

USDA Forest Service. (2016). Draft environmental impact statement for the revised forest plan 

for the Flathead National Forest. Northern Region, Kalispell, MT. 

USDA Forest Service. (2016). Draft revised forest plan for the Flathead National Forest. 

Northern Region, Kalispell, MT. 

USDA Forest Service. (2016). Final environmental impact statement for the revised land 

management plan of the Francis Marion National Forest. Southern Region, Atlanta, GA.  



CONSIDERING CLIMATE CHANGE IN FOREST PLANNING                                             39 

 

USDA Forest Service. (2016). Revised land management plan of the Francis Marion National 

Forest. Southern Region, Atlanta, GA.  

USDOI National Park Service. (2013). Using scenarios to explore climate change: A handbook 

for practitioners.  

Wilkinson, C., & Cordalis, D. (2012). Heeding the clarion call for sustainable, spiritual western 

landscapes: Will the people be granted a new Forest Service. Public Land Resources Law 

Review 33, 1-46. 

 

 

 


