
 

 

 

October 5, 2020 

 

Chuck Mark, Forest Supervisor 

Salmon-Challis National Forest  

Supervisor's Office 

1206 S. Challis Street 

Salmon, ID 83467 

 

Dear Mr. Mark: 

 

We are writing in response to the Salmon-Challis National Forest (SCNF) September 22, 2020 plan 

revision update in which the Forest Service requested feedback on whether to revise, amend, or not 

change the Salmon and Challis plans. Thank you for providing an opportunity to weigh in on 

management planning at this crucial moment in the process.  

 

Defenders recommends the SCNF revise the 30+ year old Salmon and Challis forest management plans 

as one consolidated plan. Forest conditions have changed, and new science should be reflected in plan 

components, suitability determinations, and designated area considerations. Consolidating the plans will 

result in management efficiencies and enable the Forest Service to adopt management prescriptions 

that account for the broader landscape, which is a requirement in the 2012 Planning Rule. The attached 

documents help demonstrate a plan revision is warranted. One provides new information about grizzly 

bear dispersal, and the other reports the results of a spatial analysis that examines at-risk species 

habitat resilience, connectivity, and conservation across SCNF and the surrounding ecoregions. 

 

Sincerely, 

 

Lauren McCain 

Senior Federal Lands Policy Analyst 

 

 

 

 

Erin Edge 

Senior Representative, Rockies and Plains Program 

 

 

 

 

Peter Nelson 

Director, Federal Lands 

 

 

 

 

 

 

 

1. New Information on Grizzly Bear Dispersal and Recommendations for Planning 

2. An Analysis of At-risk Species Habitats and the Role of the Forest in the Ecoregional Complex  



New Information on Grizzly Bear Dispersal and Recommendations for Planning 

 

On January 21, 2020, USFWS sent a letter to the four national forests that manage parts of the 

Bitterroot Ecosystem confirming that Section 10(j) does not apply to grizzly bears that have dispersed 

into the Bitterroot on their own, and that in fact such dispersal is occurring.1 Given natural 

recolonization, the Forest Service must consider how it is going to facilitate connectivity, establishment 

and recovery of an essential, non-experimental natural population of grizzly bears. The return of grizzly 

bears to the Bitterroot Ecosystem is significant new information that must be considered in a forest plan 

revision process for the Salmon-Challis National Forest (SCNF) and other affected national forests. Since 

SCNF manages the land that is necessary to achieve grizzly bear recovery, it is very clear that now is the 

time to plan for grizzly bears to occupy and persist in the Bitterroot Ecosystem, and the vehicle for doing 

so is a combined forest plan revision.  

 

Connecting areas between national forests and providing adequate plan components to address habitat 

security could allow for grizzly bears to successfully move into the Bitterroot Ecosystem. A revised SCNF 

forest plan needs to identify areas and adopt plan components that would achieve this desired 

outcome.  

 

A food storage order is necessary and past due as it can prevent conflicts with other wildlife and is a 

proactive step the Forest can take before grizzly bear occupancy occurs. Grizzly bears that get into 

attractants such as coolers and garbage can become food—conditioned which can be dangerous for 

both people and bears. In addition, the national forests responsible for managing the Bitterroot 

Ecosystem should coordinate recovery strategies, particularly food storage orders, which can be 

confusing to the public. SCNF should be included in this effort, given the Forest’s potential role in 

facilitating natural dispersal into the Bitterroot Ecosystem. 

 

Defenders requests that a revised and combined forest plan: 

1) Identify the area to be managed for a recovered population, where the desired condition is 

occupation by bears, and adopt plan components and requirements to achieve that outcome; 

2) Identify areas that are needed for population connectivity, and adopt plan components and 

requirements to achieve that outcome;  

3) Adopt protection for bears that may range outside of these two areas. 

 

While Defenders is requesting a combined forest plan revision process for SCNF, we also recognize that 

one possible approach to addressing this and incorporating plan components into multiple forest plans 

in various stages of the planning process would be a multi-forest grizzly bear amendment. This could 

allow for consistency and improved coordination amongst the various forests’ plans. 

 

The timetable for the revised SCNF plan is uncertain. This new information1 about the 

Forests as a conduit for grizzly bears should require consideration of possible changes in forest plans. It 

is also evident that bears from the Greater Yellowstone Ecosystem will likely reach the Bitterroot 

Ecosystem via SCNF. This makes plan revision timely and necessary. 

 
1 Letter from USFWS Idaho Fish and Wildlife Office and Montana State Ecological Services to Bitterroot, Lolo, Nez 
Perce-Clearwater and Salmon-Challis National Forests. 



 
 
 

Salmon Challis National Forest: An Analysis of At-risk Species Habitats  
and the Role of the Forest in the Ecoregional Complex 

 
Defenders of Wildlife conducted spatial analyses to quantify the current and potential role of the 
Salmon-Challis National Forest (“SCNF” or “forest”) in conserving and recovering at-risk species for the 
greater ecosystem network and beyond. We focused our analyses on conservation, connectivity, and 
resilience of habitats for at-risk species, particularly those dependent on riparian ecosystems and old-
growth forests (i.e., focal species). Additionally, we highlight important areas for grizzly bear dispersal to 
SCNF. This combination of science and maps can provide the Forest Service key baseline information 
about important places that deserve consideration for special protection during the plan revision 
processes. We report our findings below.  
 
SCNF, a 4.4-million-acre national forest in Idaho, sits within the High Divide, Crown of the Continent, and 
Greater Yellowstone ecoregions (“ecoregional complex”). The forest is a stronghold for wildlife. As the 
bridge between the Greater Yellowstone to the Crown of the Continent ecosystems, the forest holds 
great potential for facilitating connectivity of high-quality aquatic habitats and wildlands for the 
persistence of diverse species communities in need of protections. Future management of the forest will 
be key in conserving small-range imperiled species, ensuring resiliency of aquatic and forest habitats in 
the face of climate change, and in strengthening area protections for biodiversity conservation. 
 
What we did. First, we analyzed current ranges and/or habitat suitability models for 479 (out of 551) 
identified at-risk species (threatened, endangered, or species of concern) to determine patterns of 
biodiversity on a taxonomic, focal group, and cumulative basis throughout the ecoregional complex. 
Second, we selected various topographic and environmental factors to serve as proxies for landscape 
characteristics essential to habitat suitability, connectivity, and resilience given the needs of our focal 
species. These factors were combined in corresponding metrics and summarized at spatial units 
appropriate for interpretation and decision-making (HUC-12 watershed, forest unit, or inventoried 
roadless area). Finally, we applied a methodology based on Peck et al. 2017 to delineate potential paths 
for male grizzly bear dispersal from Greater Yellowstone and Northern Continental Divide ecosystems to 
SCNF. (Note: additional datasets were analyzed to give broader context to SCNF and national scale 
proposals for the national 30x301 campaign, including USGS GAP Protected Areas Database, NatureServe 
imperiled species range-sized rarity, and USGS ecosystem carbon stock) 

 
What we found. SCNF is in prime condition and location to play an integral role in biodiversity 
conservation and wildlife habitat connectivity in the ecoregional complex. This is based on spatial 
heterogeneity in taxonomic-based biodiversity patterns and in landscape characteristics critical to 
species dependent on aquatic, riparian, and mature forest habitats. Future management will be 
especially key in conserving small-range imperiled species, ensuring resiliency of aquatic and forest 
habitats, and in strengthening area protections for biodiversity conservation.  

 
1 This is a global campaign to protect 30% of lands and waters by 2030, and conservation organizations in the U.S. have 
developed a national 30x30 campaign. See: https://defenders.org/newsroom/getting-30x30-new-report-outlines-how-
protect-30-of-us-land-and-sea-2030.  



2 
 

1. SCNF is a stronghold for at-risk species biodiversity and spatial expansion of protections could 
help bridge the gap between surrounding hotspots. 

 
Ecoregions covered by the forest are home to 205 at-risk species on average, which is considerably 
higher than that for the ecoregional complex (164 species). Additionally, data emphasizing imperiled 
species with very small ranges (NatureServe 2020) show that eastern and western extents of SCNF are 
some of the few places where these species can be conserved and should be given special 
consideration. There is also demonstrated potential in areas just outside the forest boundary; 1) SCNF is 
ideally placed between ecoregions with the highest at-risk species diversity (the Yellowstone 
Plateau/Teton Basin and the Selkirk Mtns) and 2) SCNF is part of the northern and southern extents of 
bird and mammal hotspots, respectively (Figure 1). 
 
Figure 1. At-risk Species Richness 

 
At-risk species richness in the ecoregional complex by the three major taxonomic groups (mammals, birds, and 
fish) and three groups of interest (riparian, aquatic and old growth forest obligates). Richness is based on the 
spatial overlap of 479 species ranges. Please see Table 1 in the methodology section below for the list of species 
and range data sources. 
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2. Currently, SCNF retains high-quality aquatic habitats and supports relatively high imperiled fish 
diversity, but climate resiliency metrics suggest future management challenges. 

 
In particular, SCNF may experience relatively higher increases in stream temperatures than streams in 
the surrounding areas by 2040 and lack the climate corridors that would aid movement between current 
climate types and where those climates are projected to occur in the future under climate change. This 
could heavily impact fish species like bull trout that depend on cooler waters. Strengthening protections 
in select watersheds may help maintain the integrity of aquatic and riparian ecosystems (Figure 2). 
 
Figure 2. Aquatic Habitat Suitability and Watershed Resilience 

 
Scores for A) aquatic habitat suitability and B) watershed resilience by HUC 12. Scores are cumulative and based on 
habitat quality (USFS Watershed Condition), percent cover of at-risk species habitat, and number of dams for 
habitat suitability and change in stream temperature by 2040, conservation priority, and climate corridors for 
watershed resilience. See methodology for full citations to data sources.  
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3. The forest is an integral part of a high-quality, well-connected riparian network that supports a 
significant number of at-risk species. 

 
Riparian habitat suitability for modeled at-risk species is high throughout the ecoregional complex, but 
higher riparian vegetation quality and lower human footprint help SCNF to stand out from surrounding 
areas. Other areas of interest for quality riparian connectivity include northeast and southeast portions 
of the complex (Figure 3). 
 
Figure 3. Riparian Habitat Suitability and Connectivity 

 
Scores for A) riparian habitat suitability and B) connectivity by HUC 12 watershed. Scores are cumulative and based 
on habitat quality (USFS Watershed Condition) and percent cover of at-risk species habitat for habitat suitability 
and percent of watershed in protected areas, percent tree canopy cover, and the human footprint for connectivity. 
See methodology for full citations to data sources. 
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4. Mature forests are undisturbed and biodiverse.  
 
Additionally, and importantly, soon-to-be mature forests in and around SCNF can provide the most 
resilient forest habitats in the ecoregional complex if protected (Figure 4). 
 
Figure 4. Mature Forest 

Scores for A) mature forest (> 100 years) habitat suitability, B) less mature (70-100 years) and mature forest (>100 
years) connectivity, and C) mature forest (> 100 years) resilience. Habitat suitability scores are cumulative and 
based on measures of forest fragmentation (Esri), the human footprint, and percent cover of at-risk species 
habitat. Connectivity scores are based on distance to mature forest, wildness corridors (Belote et al. 2016), the 
human footprint, and percent of forest stand in protected areas. Resilience scores are based on forest pest risk 
(USFS), conservation priority, percent of stand in needed wildness corridors, climate corridors, forest diversity, and 
wildfire hazard. See methodology for full citations to data sources. 
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5. Patterns in grizzly bear dispersal potential suggests that movement from NCDE is more optimal 
than from GYE. 

 
This is mainly due to lower fragmentation of ideal dispersal habitats. Once inside the main NW tract of 
SCNF, movement is less costly, and therefore dispersal is easier. However, grazing allotments may 
present conflicts: almost all high-probability routes come in contact with at least one allotment (Figure 
5). 
 
Figure 5. Grizzly Bear Dispersal Routes 

 
Likely grizzly bear dispersal routes to SCNF from A) Greater Yellowstone and B) the Northern Continental Divide 
populations. US Forest Service allotments are juxtaposed with grizzly paths to indicate areas of potential conflict. 
See methodology for full citations to data sources. 
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6. Protected areas managed in ways that are consistent with conservation cover 26% of the 
ecoregional complex, but these areas are largely spatially incongruous with areas of high 
biodiversity. 

 
If we assume that all GAP-3 lands managed by USFS were managed with protecting wildlife and habitat 
as the foremost concern, then 84% of the greater ecosystem complex would be protected (Figure 6). 
Though this is highly unlikely since 44% of FS lands in this area are allocated for livestock grazing, it 
highlights the general importance of agency lands for wildlife and their habitats. The average protected 
area covers partial range for 162 species, which is consistent with the entire ecoregional complex 
average but may indicate a lacking focus on siting protections for imperiled species biodiversity 
hotspots.  
 
Figure 6. Protected Area Mismatch 

 
Comparing protected area coverage to locations of small-ranged imperiled species show 
significant areas of mismatch that need to be addressed. The blue gradient signifies 
protections under GAP categories 1-3, with darker blues representative of greater 
alignment between land management and biodiversity conservation goals. 
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7. This ecosystem complex holds promise for climate mitigation under national and regional 30x30 
conservation framework given the relatively high carbon stock potential.  

 
Over 60% of SCNF falls into high carbon potential category (top 75th percentile of carbon values for the 
United States). This is consistent with the greater ecosystem complex (57%). However, only 28% of this 
potential is currently managed in ways consistent with conservation (Figure 7). This region will be an 
important one to consider in protecting 30% of our nation’s lands by 2030 in a way that achieves goals 
for biodiversity conservation and climate stabilization. 
 
Figure 7. Carbon Stock Potential and Land Protection 

 
Comparing protected area coverage to locations of ecosystem carbon show significant areas of mismatch that 
need to be addressed. The blue (y-axis) component of the bivariate color ramp signifies protections under GAP 
categories 1-4 while the yellow (x-axis) component signifies ecosystem carbon flux. Resolution is 1km2. See 
methodology for full citations to data sources. 
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Mapping Methodology 

 

Biodiversity 

 

Species richness was assessed based on 479 species ranges (Table 1). Target species are those that are 

considered at-risk; threatened, endangered, or species of concern. We analyzed general biodiversity in 

the greater ecoregional context as well as focal species groups dependent on riparian/aquatic and 

mature forest habitats. Target species were limited to those with available range data. Ranges for 

species that are currently listed, proposed, or recently recovered from the Endangered Species Act were 

downloaded from US FWS (ECOS). Species with ranges that overlap the larger study area (Map 1 from 

proposal: Crown of the Continent, High Divide, Greater Yellowstone Ecosystem, and SCNF) were 

included. Additional resources such as the SCNF assessment report (7/2018), the Intermountain Region 

threatened, endangered, and sensitive species list (6/2016), and the SCNF species of conservation 

concern website (5/2018) were also used to generate the list of at-risk species. The team conducted 

follow-up research to find available ranges for non-ESA-listed species. Sources for these ranges included 

USGS GAP, NOAA NMFS, and IUCN. Ranges were not available for 72 potential species of interest (Table 

2). Of the at-risk species on the list, 76 are aquatic species, 38 depend on riparian habitats and 9 depend 

on mature forest habitats. Spatial units used for assessment include basic grid (size chosen for equitable 

comparison with avg HUC 12 size), watershed, ecoregion (based on EPA/USGS), and ecoregion (based on 

Sayre et al.).  

 

Habitat Suitability 

 

Aquatic – Suitability was assessed on the watershed level (HUC 12) given the nature of the habitat and 

precedence (USFS watershed conditions). The Forest Service already has a number of relevant factors 

that are used in a cumulative metric of watershed condition. These include water quality, water 

quantity, aquatic habitat, and aquatic biota. It is assumed that such factors are highly correlated. As 

such, we only used one – aquatic habitat condition – which takes into account habitat fragmentation, 

large woody debris, and channel shape and function. In addition to this, we combined factors for aquatic 

at-risk species habitat suitability (a measure of how much of the watershed fell into a cumulative layer 

based on 11 species GAP models; Table 1) and the number of dams located within the watershed (from 

National Inventory of Dams). 

 

All three factors (percent cover of at-risk species suitable habitat, watershed condition, and number of 

dams) were summarized by watershed and the resulting values were reclassified into low, medium, and 

high value groups with thresholds determined by natural breaks in the data. Each factor was assigned 

equal weight in a weighted sum.  

 

Riparian – Suitability was assessed on the watershed level (HUC 12) based on 2 factors, including the 

Forest Service’s metric of riparian habitat quality (based on vegetation condition) and cumulative 

riparian at-risk species habitat suitability (based on 12 GAP models; Table 1). Values summarized by 

watershed were then assigned three classes (low, medium, high) with thresholds determined by natural 

breaks and combined with equal weights in a weighted sum. 
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Less Mature forest – Forests between 70 and 100 years of age (USFS) will soon become mature forest 

that supports old growth obligates. Prioritizing protections for these forests would ensure new mature 

forest continues to develop over time. Models of forest stand age as part of the USGS LandCarbon 

project (Sohl et al. 2014) were averaged together and then filtered to remove stands less than 70 and 

over 100 years old. Remaining forest was grouped based on proximity to create mature forest units. 

Statistics will be run on these zones to summarize average human disturbance value (Human Footprint; 

Sanderson et al. 2002), coverage of at-risk species habitat suitability models (based on 7 GAP layers; 

Table 1), and Esri’s national metric of forest habitat fragmentation by forest less mature unit. 

 

Mature forest – We have identified forests over 100 years of age to provide the functions essential to 

old growth obligates (USFS). Models of forest stand age as part of the USGS LandCarbon project (Sohl et 

al. 2014) were averaged together and then filtered to remove stands less than 100 years old. Remaining 

forest was grouped based on proximity to create mature forest units. Statistics were run on these zones 

to return unit-level information on average human disturbance value (Human Footprint; Sanderson et 

al. 2002), coverage of at-risk species habitat suitability models (based on 7 GAP layers; Table 1), and 

Esri’s national metric of forest habitat fragmentation. 

 

Habitat Connectivity 

 

Riparian – Level of connectivity was assessed by watershed (HUC 12) and based on the proportion of the 

watershed with over 25% tree cover (NLCD products), the average human disturbance value, and the 

percent of the watershed that falls within protected areas (GAP 1 and 2 from PADUS). Values 

summarized by watershed were then assigned three classes, with thresholds determined by natural 

breaks. All three factors were given equal weights in the final sum.  

 

Less Mature and Mature forest – Connectivity potential was analyzed by forest unit based on human 

disturbance levels quantified using wildness corridors (Belote et al. 2016), protected areas coverage, and 

distance to mature forest (>100 years old). All three factors were summarized by less mature forest unit 

(70-100 years old) and mature forest unit (>100 years) and reclassified into three classes, or levels. All 

factors contributed equally in a weighted sum.  

 

Considerations for Climate Resiliency 

 

Watersheds – Additional factors based on predictive models and climate conservation priorities were 

summarized by watershed. These include average predicted increase in stream temperatures by 2040 

(NorWeST program), average conservation ranking based on climatic microrefugia (Stralberg et al. 

2020), and connectivity between current future climate analogs (Carroll et al. 2018).  

The values for all three factors, summarized by watershed, were then reclassified into three groups, with 

thresholds determined by natural breaks. Each factor was weighted equally in a weighted sum, which 

resulted in our preliminary watershed resilience.  

 

Forests – Predictive data for consideration includes forests essential for climate connectivity (McGuire et 

al. 2016), level of conservation priority, the Forest Service’s pest risk assessment, forest diversity, 

wildfire hazard, and the percent of forest unit within needed corridors. These six factors were 
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summarized by less mature forest unit and values were classified into three groups. Each factor 

contributed equally to the weighted sum. 

 

Grizzly Dispersal 

 

We sought to delineate potential paths that would provide the opportunity for male‐mediated gene 

flow between two established populations (in the Northern Continental Divide and the Greater 

Yellowstone ecosystems) and the SCNF. This methodology is based on Peck et al. 2017 which defined 

potential dispersal routes between the NCDE and GYE populations. We used covariates that were 

included in the models most parsimonious with collared bear data; distance to forest edge, natural 

contagion, normalized difference vegetation index, distance to rivers and streams elevation, terrain 

ruggedness index, and a combined metric of human disturbance (human footprint; Sanderson 2002). 

Using ArcGIS 10.7 (ESRI, Redlands, Washington, USA), we generated each covariate as a raster layer with 

300‐m resolution. We chose this resolution as a compromise between the need to accurately 

characterize habitats selected, the large extent of our study area, and computer processing capabilities. 

We measured several covariates using circular moving windows with a radius of 1500 m from the 

centroid of the center pixel based on typical daily movements of males (Schwartz et al. 2010).  

 

Distance to forest: we reclassified the 2016 National Land Cover Database (NLCD; U.S. Geological Survey 

2014) to construct a forest raster (deciduous, evergreen, and mixed forests, as well as woody wetlands). 

We calculated Euclidean distance to the nearest forest pixel. Positive and negative distance values were 

associated with grid cells either outside or inside forest polygons, respectively. Values were rescaled to 1 

(low cost) to 10 (high cost) based on logistic growth, with the further you are from the forest, the higher 

the costs of dispersal. 

 

Natural contagion: we used focal statistics to generate a landscape variety index of natural land cover 

(i.e., all land‐cover types from the reclassified 2016 NLCD data, but excluding cropland and urban areas) 

using a moving window with a 10‐km radius representative of seasonal to annual male home ranges. 

Higher values result from more fragmented landscapes with a variety of land cover typed. Values were 

rescaled to 1 (low cost) to 10 (high cost) based on an exponential function, with the larger the landscape 

variety, the higher the costs of dispersal. 

 

NDVI: We generated a normalized difference vegetation index (NDVI), a relative measure of vegetative 

greenness, using the Google Earth Engine (GEE; Google Earth Engine Team 2015) as a median composite 

of Landsat 8 (U.S. Geological Survey 2016) imagery acquired between 2016 and 2019, during peak 

greenness (15 June–15 July); GEE processing corrected for geometric, radiometric, and atmospheric 

errors and individual pixels corresponding to clouds were excluded from the analysis. Values were 

rescaled to 1 (low cost) to 10 (high cost) based on logistic decay, with the higher the NDVI, the higher 

the costs of dispersal. 

 

Distance to streams: we used the high‐resolution National Hydrography Dataset (1:24,000 scale; U.S. 

Geological Survey 2015a) and computed the Euclidean distance to the nearest river or stream. Values 

were rescaled to 1 (low cost) to 10 (high cost) based on logistic growth, with the further you are from 

the stream network, the higher the costs of dispersal. 
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Human disturbance: Grizzly bears generally avoid close proximity to roads and higher-density human 

infrastructure. We used the human footprint (Sanderson et al. 2002) which is created from nine global 

data layers of human population pressure (population density), human land use and infrastructure 

(built-up areas, nighttime lights, land use/land cover), and human access (coastlines, roads, railroads, 

navigable rivers). Higher values are representative of more heavily impacted landscapes based on these 

criteria. We log10‐transformed these data because the relative probability of bears moving through 

increasingly anthropogenic‐influenced landscapes is not linear (Schwartz et al. 2010).  

 

Elevation: we resampled 30‐m National Elevation Data (U.S. Geological Survey 2009) to a 300‐m 

resolution and included a quadratic term to allow for a non‐linear response. Values were rescaled to 1 

(low cost) to 10 (high cost) based on a Gaussian function, with optimal elevations based on Berman et al. 

2019. 

 

Terrain ruggedness: Because terrain features and topography may affect movement, we computed 

vector ruggedness measure using a 1500‐m radius to provide a broad‐scale measure of variation in 

aspect and slope. Values were rescaled to 1 (low cost) to 10 (high cost) based on a Gaussian function, 

with optimal elevations based on Berman et al. 2019. 

 

We combined these covariates to create a cost surface for grizzly dispersal where the 300‐m grid cells 

represent the collection of nodes through which animal movements occur. To define origin and 

destination nodes, we delineated a 25‐km buffer zone spanning 500 km on the southwestern and 

northwestern boundaries of the NCDE and GYE distributions, respectively as well as the SCNF 

destination. We paired 100 random locations (origin nodes) within the 25‐km buffer with a random 

location (destination node) in the SCNF buffer. We iterated a least cost path analysis to find the most 

likely routes between source populations and SCNF given the cost landscape. As a result, we observed 

broad‐scale concordance between our predicted paths and those developed by Peck et al. 2017.  

 

IRA summary 

 

All metrics were summarized by inventoried roadless areas, giving a single averaged score of habitat 

suitability, connectivity, resilience, and grizzly dispersal cost to each roadless area.  

 

30x30 Considerations 

 

Data on protected areas were from the PAD-US 2.0 database. Protected areas and underlying patterns 

were analyzed based on U.S. Geological Survey’s Gap Analysis Program (GAP) codes which are specific to 

the management intent to conserve biodiversity. GAP 1 and 2 areas are managed in ways typically 

consistent with conservation, GAP 3 areas are governed under multiple-use mandates (e.g., forestry, 

mining), and GAP 4 areas lack any conservation mandates. Terrestrial imperiled species richness came 

from the Map of Biodiversity Importance dataset (NatureServe 2020) and is based on habitat suitability 

models for 2,216 species and 11 taxa. Total ecosystem carbon (g Carbon/m2) and carbon flux (g 

Carbon/m2/yr) were downloaded from the USGS LandCarbon Program (Zhu 2010) and used to 

represent current stocks and sequestration potential, respectively.  
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