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Executive Summary  

Seventy-five members of the local community gathered at Hamilton City Hall on October 13 and 18, 
2023.   They brought together diverse viewpoints and areas of expertise to explore  the need for and 
ways to achieve community resilience in the face of climate change impacts in the Bitterroot Valley.  Dr. 
Bruce Maxwell, of Montana State University, delivered a compelling scientific opening lecture, drawing 
on historical weather data from 1980 to 2022, sourced from Bitterroot Valley weather stations.  Dr. Max-
well presented future probable changes based on modeling techniques with a 90% significance level cap-
turing trends and an RCP (Representative Concentration Pathway) of 8.5.  These projections included: 

• Nighttime minimum temperatures on the increase, impacting human health, agriculture, and 
river health 

• By 2038, an 11.1% projected increase in number of high probability days for wildfire 

• More precipitation as rain and less as snow, bringing faster runoff in the spring, a shorter ski-
ing season and water shortages in July and August 

• Warmer streamflow, exacerbating already present stresses on fish populations 

• Continued degradation of air quality due to wildfire smoke and other point sources of air pol-
lution 

 
In facilitated breakout groups and a panel discussion, participants identified community vulnerabilities 
and available strategies to increase resilience, including: 

• Changes in precipitation type and runoff demand a comprehensive, multi-agency and stake-
holder working approach to address water allocation and use in the face of increasing scarcity 
for agriculture, human consumption, recreation, ecosystem sustainability, and habitat. 

• Current prioritization of landscape wide forest thinning to mitigate community wildfire risk 
does not adequately consider 21st century fire behavior research and climate conditions and 
ignores the importance of carbon sequestration in undisturbed mature and old growth forest 
patches. 

• The health hazard from wildfire smoke (and other air pollution sources in Ravalli County) is 
severe and requires local government to understand and prepare for the risk to community 
health. 

• Implementation of meaningful resilience planning will require the commitment of elected offi-
cials, government agencies, local businesses, educators, nonprofits, non-governmental organi-
zations, and the general public. 

• Education is needed community-wide and in the local schools to raise awareness about water 
issues and the larger issues posed by climate change. 

• Public policy in the valley should encourage energy efficiency and increased use of renewa-
bles. 

• The county’s agriculture sector, as well as individuals and homeowner groups, could do much 
by adopting policies to conserve water and sequester carbon. 

Preparing and distributing this report are among the efforts Bitterroot Climate Action Group is undertak-
ing to increase public understanding and to bring more stakeholders into engagement with the findings 
of the Bitterroot Resilience Forum.  
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Introduction 

Background and Purpose: 

The Bitterroot Resilience Forum (BRF), a component of 
the ResilienceMT project of the University of Montana 
Department of Environmental Studies, was an effort to 
start conversations and prioritize issues around  climate 
science, climate change impacts, and potential community 
responses to enhance  climate change resilience planning 
in Ravalli County, Montana.  Bitterroot Climate Action 
Group (BCAG), a local nonprofit dedicated to resilience 

planning and public action around climate change, was 
chosen to be the nonprofit community partner to help implement the Forum project.  A project grant 
was awarded in 2022 from the National Oceanic and Atmospheric Administration (NOAA).  

The goals of the Forum included: 

i. Increase public understanding of how climate change is impacting the Bitterroot Valley; 

ii. Draw input and expertise from nonprofits, agencies, business owners, government offi-
cials, and citizens on adapting to and addressing the impacts of climate change; and 

iii. Encourage a resilience planning process among local governments, businesses, communi-
ty organizations, and community members/citizens to address climate change in ongoing 
community planning. 

The scope, structure, sponsorship, and implementation of the forums were developed over the course 
of 2023 in consultation with the ResilienceMT and SpectrUM Discovery Area project team. Local pro-
ject support included a part-time paid coordinator provided through the NOAA grant. BCAG recruited 
the following additional nonprofits and a local business to assist in promoting and implementing the 
project: Trout Unlimited, Bitterroot Audubon, and Great Bear Native Plants.  

The purpose of this report is to provide an overview and analysis of the forum’s key findings for par-
ticipants and for those who were not able to attend the forum. The authors hope that this report can 
also provide a baseline of the current situation and alternative strategies for individuals, nonprofits, 

business, and government to launch future actions to build resilience and address climate change in 
Ravalli County.   

 
. 
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Scope of the Community Forum 

The following components were adopted for the forum: In order to include participants with various 
work/life schedules, BCAG decided to present a two-part forum: a “Resilience Day,”  taking place dur-
ing a work day (Friday, October 13) and a shorter evening session, “Resilience Night,” held the follow-
ing Wednesday evening, October 18 from 5:30-7:30 pm. 

PART I - Resilience Day - October 13, 2023 

The forum began with a keynote climate 
science presentation to increase under-
standing of the community’s vulnerabili-
ties to anticipated climate changes. Dr. 

Bruce Maxwell, an MSU scientist and con-
tributor to the Montana Climate Assess-
ment, was chosen to give this 50 minute 
address. 

Following the keynote, participants were 
divided into six facilitated groups for dis-
cussion, to continue to identify our vulner-
abilities and define our own local action 
strategies to adapt to and mitigate climate impacts. Group facilitators were drawn from the Bitterroot 

community and from the University of Montana Natural Resources Conflict Resolution Program. The 
six facilitators were trained on the goals, schedule, and methodology for this portion of the program. 
A note taker was assigned to each facilitator to record group responses. Following the one-hour facili-
tated groups, lunch was served. At the end of the lunch period, someone from each of the facilitated 
groups gave a short report-out of their findings.  

The forum closed with a panel of community members reflecting on what they heard. The panel in-
cluded Charlie Harris, a board member of Trout Unlimited; Erik Hoover, Director of the Ravalli Coun-
ty Office of Emergency Management; Dr. Maxwell; and Laura Jackson, a former USFS employee and 
Secretary of Bitterroot Climate Action Group. 

PART II - Resilience Night - October 18, 2023 

The Resilience Night program was intended to draw additional community participants into the fo-
rum process by reviewing the science presentation and activity of Resilience Day and then inviting 
further input from those present.   

BCAG Chair Peter Reynolds gave a PowerPoint presentation reviewing the main points of the Resili-
ence Day Forum science keynote, panel, and facilitated group discussion.  

The participants were then divided into two facilitated groups to identify areas of greatest concern 
going forward and strategies for implementing climate resilience planning. 
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 Report Structure 

The information gathered from the community forums has been compiled into a comprehensive re-
port, structured to provide a thorough analysis of key findings, organized both by topic and level of 
specificity. 

• The "Key Findings" section presents a detailed examination of individual themes that were dis-
cussed by forum participants in both sessions.  Within that section, the "Overview of Presented 
Impacts" provides a summary of what the experts and participants discussed in the presentation, 
panel, and breakout groups.  The report delves into specific topics such as water, wildfire risk, ex-
treme heat, biodiversity, food security, local economy, and in-migration's impact on infrastructure 
in the “Impacts by Topic” section. Each topic is examined independently to capture the impacts 

and unique challenges associated with climate change in the Bitterroot Valley. 

• The "Recommendations" section outlines both general and actionable strategies, offering practical 
solutions to mitigate and adapt to the identified issues. The report then explores potential com-

munity partnerships to bolster collaborative efforts. 

In conclusion, the report synthesizes the community's insights, fostering a comprehensive under-
standing of the challenges posed by climate change and offering a roadmap for sustainable and resili-
ent community development. 

Key Findings 
Overview of Presented Impacts 

Dr. Maxwell’s presentation looked at historical data going back to the 1950s as well as climate 
modeling projections based on an RCP of 8.5 to present the current and projected impact of cli-
mate change on seasonal temperatures, precipitation patterns, and associated risks.  

During the summer, there has been a notable increase in the number of days with temperatures 
exceeding 95°F, with implications for human health and the well-being of livestock and animals.  
Warmer winters lead to shifts in pest behavior, increased growth of annual weeds, and necessi-
tate changes in crop choices.  The decrease in snowfall and faster spring runoff affect skiing and 
fishing seasons, while warmer streams and reduced river flow present challenges for water 

availability.  Drought conditions intensify due to changes in streamflow runoff and higher sum-
mer temperatures, making summer irrigation more challenging.  Additionally, a decline in over-
all wind speeds is projected, but the presentation emphasizes that historic data may not capture 
the emerging impact of catastrophic wind events in the era of climate change.  Air quality con-
cerns in Ravalli County, exacerbated by point sources like gravel pits and wood stoves, com-
bined with wildfire smoke, have resulted in a low grade from the American Lung Association. 
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The breakout group discussions, from both the Resilience Day and Night sessions, highlighted 

several key concerns and ideas regarding climate change in the Bitterroot Valley. Topics 
ranged from climate impacts on wild-
life to challenges posed by human in-
migration.  One major focus was on 
water, with participants expressing 
worries about future water reliability 
and storage, increased and over us-
age, and the impact of growth on wa-
ter resources.  Biodiversity and na-
tive landscaping were also empha-
sized, with a call for more trees and 
plants in urban spaces to create habi-
tats for wildlife and landscape de-
signs to decrease residential water 
usage.  Smoke, heat, and public 
health concerns were discussed, as the Bitterroot Valley has a large population of people in age 
groups that are more vulnerable to extreme and unhealthy conditions.  The impact of climate 
change on mental health, especially among those unable to pursue recreational activities due 
to environmental changes, was also a resonating theme.  Other impacts of climate change on 
the region were discussed, including concerns about “climate refugees” from less hospitable 
areas coming to the valley, loss of old growth trees in our forests, food security, and an unpre-
dictable climate for agriculture. 

The following section outlines the anticipated impacts of climate change on the Bitterroot Val-
ley, categorized by relevant topics. 

Impacts by Topic 

Water 
Stream Flow and Drought 

The warmer winters in the region contribute to a reduction in early winter snow stored as 
compacted snow and ice, disrupting the traditional water storage cycle.  This alteration, cou-

pled with warmer streams resulting from decreased runoff from early season snow, mani-
fests in lower river and stream flow during critical months, particularly in July, August and 
September.  The science models indicate that climate change will significantly impact Ravalli 
County’s hydrological patterns, emphasizing the urgency of understanding and addressing 
these changes to sustain water resources in the region. 

The Bitterroot Valley watershed heavily relies on the runoff from snowpack, channeled 
through an extensive network of nearly 300 miles of active conveyance ditches and canals. 
Montana Fish, Wildlife and Parks (FWP) classification designates 17 miles of the river's 
mainstem and 53 miles of its tributaries as chronically dewatered due to irrigation practices 
(Bitterroot Info).   In 2022 the Bitter Root Irrigation District (BRID) reported that the prima-
ry canal, known as The Big Ditch, serves approximately 1,600 water users spanning a 72-
mile stretch from Lake Como to the Eagle Watch area southeast of Florence, encompassing 
farms, ranches, homes, and private properties.  
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Participants have expressed concern that heightened demands on these water resources 

may trigger a substantial debate over the allocation of water within the Valley.  

Water Quality 

While the watershed boasts a thriving population of native fish and wildlife, water quality 
degradation has had adverse effects on native trout species in the basin.  The primary water 
quality concerns in the Bitterroot impeding the productivity of native fish are (1) dewater-
ing, (2) elevated water temperatures, and (3) sedimentation (Clark Fork Coalition).  These 
issues predominantly arise from residential development and agricultural practices and will 
only be exacerbated with warmer winters and hotter summers.  

Flooding 

The moisture-holding capacity of warmer air poses a threat of increased flooding, as in the 
2022 Yellowstone River floods which demonstrated the incredible devastation flooding can 
inflict on infrastructure and communities.  Statewide projections indicate increased spring 

precipitation in the future.  Rain-on-snow events, causing rapid runoff and elevating stream 
levels to flood stages, have led to flooding or flood advisories along the Bitterroot River dur-
ing the last three springs, with expectations of more frequent and severe events due to ex-
treme weather.  Severe wildfires can  contribute to further flood risk by creating fine ash 
layers that repel water, intensifying runoff.  Thus, proactive measures are crucial for Bitter-
root communities to prepare for and mitigate the escalating risk of flooding (Bitterroot Re-
silience Guide). 

Wildfire Risk 

The landscape and vegetation of western Montana have an intimate and inseparable rela-
tionship with fire.  Fire will always be a necessary disturbance for maintaining ecosystem 
health. Indigenous peoples are known to have used fire to help maintain a healthy forest 
ecology.  Fire suppression and historic timber management have caused an accumulation of 
woody debris and growth in the understory, particularly in low elevation ponderosa pine 
forest, the dominant forest type for most communities in Ravalli County (Fire In the Root 
Council).  

Here in the West, alongside increasing temperatures, the average annual number of large 
wildfires (fires over 1000 acres) has more than doubled since 1970, and the general 
"wildfire season" in some years is months longer.  This trend is particularly extreme in the 
Northern Rockies, where large wildfires are 10 times more common and the area burned is 
up to 45 times greater (Montana Wildfire Smoke). 
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Climate change is expected to have profound effects on wildfires, influencing their frequency, 

intensity, and behavior.  Some key ways in which climate change is anticipated to impact wild-
fires include: 

• Increased Frequency and Intensity: Rising temperatures, a hallmark of climate change, 
contribute to increased evaporation, drying vegetation, and more prolonged periods of 
drought.  These conditions create a more conducive environment for wildfires to catch 
and spread. Warmer temperatures can also lead to more intense wildfires. 

• Extended Fire Seasons: Climate change is associated with alterations in precipitation 
patterns and a lengthening of the fire season.  In many regions, the fire season is starting 
earlier and lasting longer, providing an extended window for wildfires to occur. 

• Changes in Vegetation Patterns: Climate change can alter the distribution and composi-
tion of vegetation.  Shifts in plant species and ecosystems, driven by factors like tempera-
ture and precipitation changes, can affect fuel availability for fires. 

• Increased Lightning Activity: Changes in atmospheric conditions, including increased 
temperatures, can lead to more thunderstorms.  Lightning from these storms is a common 
natural ignition source for wildfires, so an increase in lightning activity can elevate the 
risk of fire ignition. 

• Altered Wind Patterns: Changes in climate can influence wind patterns, affecting the 
speed and direction of winds during wildfire events.   Wind is a critical factor in the spread 
of wildfires, and alterations in wind patterns can impact fire behavior and the rate at 
which fires spread. 

• Impact on Ecosystems: Intense and more frequent wildfires can have long-lasting effects 
on ecosystems.  They may result in changes to plant and animal species composition, soil 
fertility, and overall ecosystem structure. 

• Increased Human Caused Fire Risk:  The above-cited weather and habitat changes in-
crease the risk of human caused fire ignitions. 

• Feedback Loop: Wildfires can contribute to a feedback loop that exacerbates climate 
change.  For example, the release of carbon dioxide from burning vegetation adds to 
greenhouse gas concentrations in the atmosphere, contributing to further warming.  

 



 

 

Smoke and Air Quality 

Image 1: US AQI Chart, Source: IQAir.com  

Bitterroot Valley residents are well-acquainted with the pervasive issue of wildfire smoke. 

"Smoke waves," characterized by two or more consecutive days of compromised air quality, 
are anticipated to become more prolonged, intense, and frequent in the forthcoming dec-
ades. Wildfire smoke contains extremely fine particulate matter (PM), specifically particles 
with a diameter less than 2.5 micrometers (PM2.5), making them 30 times smaller than the 
width of a human hair. PM2.5 can breach the body's natural respiratory defenses, posing a 
heightened risk, particularly to vulnerable demographics such as children, the elderly, and 
individuals with respiratory or cardiac conditions (see image 1 above). Among Montana 
counties, Ravalli County has registered the highest number of days with unhealthy air in re-
cent years. The detrimental air quality experienced during wildfire seasons has prompted 

schools to cancel sports practices and games. 

In terms of environmental health, smoke waves can have far-reaching effects on ecosystems. 
The deposition of ash and particulate matter onto land and water bodies can alter soil chem-
istry and water quality, impacting plant growth, aquatic habitats, and wildlife populations.  
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Extreme Heat  

Extreme heat, multiple days in a row over 90 degrees, threatens rural communities who 

have historically lived without air conditioning. People who work outdoors (e.g., landscap-
ers and construction workers), youth, the elderly, and people with certain health conditions 
are especially vulnerable to heat-related illness (Bitterroot Resilience Guide).  

Average annual temperatures in western Montana are increasing. We are seeing more days over 
90°F and fewer days below 32°F. For example, in Hamilton, the average number of days ≥90°F 
increased from about 15 days/year in 1980 to 20 days/year 2022, a 33% increase. 

Annual days 90 degrees or higher for Hamilton, MT.  
Graph was presented by Dr. Bruce Maxwell during his 

presentation to the forum participants.  
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Biodiversity  

Climate change is expected to continue to have various impacts on biodiversity in western 

Montana, affecting the unique ecosystems and species found in the region. Some specific con-
sequences include:  

• Shifts in Species Distribution: As temperatures rise, many plant and animal species in 
western Montana may need to shift their ranges to higher elevations or latitudes to find 
suitable climate conditions.  This could result in changes to the composition and distribu-
tion of local flora and fauna.  

• Altered Habitat Conditions: Climate change is likely to continue changes in precipitation 
patterns and the frequency of extreme weather events in western Montana.  These chang-
es impact the availability of water sources, alter soil moisture levels, and affect the overall 
structure and composition of ecosystems.  

• Impact on Forests: Western Montana is characterized by extensive forests, and climate 
change can influence the health and composition of these ecosystems.  Factors such as in-
creased temperatures, changes in precipitation, and the incidence of pests and diseases 
can contribute to shifts in forest composition and potentially increase the risk of wildfires. 

• Water Temperature Changes: Warmer temperatures can affect water bodies, impacting 
aquatic ecosystems. Changes in water temperature may influence the distribution of fish 
species, particularly cold-water species like trout.  This can have cascading effects on the 
entire aquatic food web.  

• Increased Stress on Endangered Species: Species that are already endangered or have 
limited ranges may face increased stress due to climate change.  For example, the warming 
climate may further threaten species such as the bull trout, a cold-water fish native to 
western Montana.  

• Impacts on Migratory Species: Western Montana is part of migratory routes for various 
bird species.  Climate change can disrupt these migration patterns, affecting the timing of 
migration, availability of food resources, and nesting conditions.  

• More Intense Wildfires: Elevated temperatures and changes in precipitation patterns 
contribute to an increased risk of wildfires.  Wildfires can have immediate and long-term 
impacts on biodiversity by altering habitats, destroying vegetation, and influencing the 
successional processes. 

• Feedback Loop: Wildfires can contribute to a feedback loop that exacerbates climate 
change.   For example, the release of carbon dioxide from burning vegetation adds to 
greenhouse gas concentrations in the atmosphere, contributing to further warming.  

Page 10 



 

 

Food Security  

Climate change poses significant challenges to the local food system in Western Montana, af-

fecting agricultural practices, food production, and overall food security. Some specific im-
pacts include:  

• Shifts in Growing Seasons: Changes in temperature and precipitation patterns can alter 
the traditional growing seasons in the Bitterroot Valley.  Warmer temperatures may allow 
for longer growing seasons in some areas, but extreme weather events and unpredictable 
climate conditions can also pose challenges for crop planning and cultivation.  In 2023, the 
USDA made updates to the Plant Hardiness Zone Map, standard by which gardeners and 
growers can determine which perennial plants are most likely to thrive at a location.  Most 
of the Bitterroot Valley shifted from 5a (hardiness range from -20 to -15 ℉) to 5b (-15 to -
10 ℉).  Such shifts will alter how and what can be grown in the valley.  

• Water Scarcity and Irrigation Challenges: Changes in precipitation patterns, including 
altered timing and intensity of rainfall, can lead to water scarcity and affect irrigation 
practices.  Reduced snowpack and earlier snowmelt in the Bitterroots and the Sapphires 
can impact water availability for crops, potentially leading to increased competition for 
water resources.  

• Increased Risk of Pests and Diseases: Warmer temperatures and altered climatic condi-
tions can create a more favorable environment for pests and diseases.  This may result in 
increased pressure on crops, necessitating additional pest management strategies and po-
tentially affecting crop yields. 

• Impact on Livestock: Changes in temperature and the availability of water and forage can 
affect the health and productivity of livestock.  Heat stress, reduced forage quality, and 
changes in the distribution of pastureland can impact the local livestock industry. .  

• Adaptation Challenges for Farmers: Local farmers may face challenges in adapting to 
rapidly changing climatic conditions.  The need for new crop varieties, altered planting 
schedules, and updated farming practices may require significant investments and adjust-
ments.  

• Food Supply Chain Disruptions: Extreme weather events, wildfires, and other climate-
related disruptions can affect the entire food supply chain, from production to distribu-
tion.  This can impact the availability, affordability and marketability of locally produced 
foods.   

• Community Resilience: Climate change impacts on the local food system can have broad-
er implications for community resilience.  Local economies, food security, and cultural 
practices may be affected, requiring communities to develop adaptive strategies and col-
laborative solutions. 

 

Page 11 



 

 

Local Economy 

Climate change is linked to a rise in extreme weather events, including prolonged and more 

intense droughts, which pose a threat to the recreation industries in the Bitterroot Valley. 
With increasingly hot and dry summers, the valley faces growing concerns about drought im-
pacting streamside and wetland wildlife habitats.  Forum participants seemed very concerned 
about these issues and also relieved to learn that they were not alone in sharing anxiety about 
the vulnerabilities to livelihoods posed by climate change.  

Fishery closures due to warming waters and reduced stream flows are expected to become 
more commonplace.  With the Bitterroot River being the third most fished river in the state, 
our communities rely on spring to fall tourism.  According to the Clark Fork Coalition, recrea-

tional angling contributed an estimated $28 million to the local economy in 2013.  

Montana's warming winters may result in "snow droughts," negatively affecting winter recre-
ation, such as skiing, skating, and snowmachining.  The agricultural sector is a key local eco-

nomic contributor with $42 million in revenue in 2017 (Clark Fork Coalition).  Dryland farm-
ing is particularly vulnerable and must adapt to climate change.  In the Bitterroot Valley chal-
lenges such as water overallocation and stream dewatering, indicative of the necessity to plan 
for a hotter, drier future, will need to be addressed. 

In-migration and Infrastructure  

The Bitterroot Valley is home to over 50,000 residents dispersed across various towns (such 
as Lolo, Florence, Stevensville, Hamilton, and Darby), suburban and dispersed  developments. 
The consequences of the rapid and increasing expansion of population over recent decades 
include: pollution from septic systems and fertilizers, sediment runoff from roads, habitat 
fragmentation, the proliferation of weeds and invasive species, and the loss of floodplain con-
nections and river function due to channel modification and bank stabilization.  

.  
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Recommendations  

General Recommendations 

During group discussions, participants expressed deep connections to the Bitterroot, cherish-
ing its wildlands, open spaces, and unique fishery.  However, concerns about the lack of miti-
gation and adaptation actions in the region were evident.  The group generated diverse ideas, 
from providing options for water-conscious farming to emphasizing the importance of educa-
tion in schools.  Notable concerns included water conservation, land-use considerations, and 
support for local food systems, highlighting the community's dedication to a multifaceted and 
collaborative approach in addressing climate change in the Bitterroot Valley. 

Participants recognized individual efforts to reduce carbon emissions and suggested support-

ing and recognizing small changes.  Political structures, businesses, and education systems 
were identified as crucial players for collective action.  Education plays a pivotal role in em-
powering communities to address the impacts of climate change by fostering awareness, facil-
itating informed decision-making, and promoting sustainable practices, ensuring that individ-
uals and organizations are equipped with the knowledge and understanding needed to con-
tribute effectively to resilience and adaptation efforts.  

The valley’s business and political entities would do well to note the changes already brought 

by climate change, which will impact the valley’s economic base going forward.  The situation 
requires long term planning and increased coordination among various stakeholders around 
expected further climate changes.  Areas of concern requiring increased coordination among 
businesses, community organizations, and local government include recreation, agriculture, 
water use, and public health. 

This next section breaks down each key topic and lists numerous mitigation and adaptation 
strategies that participants mentioned. Participants highlighted some strategies as more im-
portant to them than others. 
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Specific Actionable Recommendations 

Water 

The water situation in the region is complex, with numerous drainages experiencing overal-
location.  Balancing the diverse needs of the community is crucial, as stakeholders advocate 
for clean drinking water, agricultural usage, recreation, and the maintenance of a healthy 
ecosystem.  This calls for a collaborative approach and urging regulatory agencies to address 
these seemingly competing interests.  Effective water management requires active engage-
ment with stakeholders to ensure a harmonious balance that sustains both human and envi-
ronmental needs in the face of growing challenges.  A strategy for BCAG is to work with or-
ganizations like the Bitterroot Water Partnership and others that are focused on water issues 
to find out how we can mutually enhance efforts around water and climate change. 

• Implement Water Conservation Measures: 

 Encourage and enforce water conservation practices. 

 Invest in and promote the use of water-efficient technologies and irrigation methods 
(Voted 2nd most important strategy by forum participants on “Resilience Night”).  

• Develop Sustainable Water Management Plans: 

 Collaborate with local water authorities, agencies, and experts to create comprehensive 
water management plans that consider current and future climate conditions.  

 Integrate climate projections into water resource planning to ensure resilience to 
changing precipitation patterns.  

• Protect Riparian Areas and Watersheds: 

 Establish and enforce regulations to protect riparian zones and watersheds, as they 
play a crucial role in maintaining water quality and regulating water flow.  

 Implement sustainable land-use practices to reduce erosion and runoff.  

 Increase beaver populations to naturally and effectively store water and improve flow 
regulation (Voted 1st most important strategy by forum participants on “Resilience 
Night”).  

• Enhance Monitoring and Data Collection: 

 Strengthen water monitoring systems to track changes in water quality, quantity, and 
temperature. 

 Establish an early warning system for extreme weather events that could impact water 
resources. 

• Invest in Infrastructure Resilience: 

 Upgrade water infrastructure to withstand extreme weather events, such as floods and 
droughts. 

• Promote Public Awareness and Education: 

 Conduct public awareness campaigns about the impacts of climate change on water re-
sources and the importance of conservation. 

 Provide educational programs for farmers, businesses, and residents on sustainable 
water use practices. 
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• Collaborate with Stakeholders: 

 Foster collaboration among local governments, businesses, NGOs, and community 
members to develop and implement climate-resilient water management strategies. 

 Establish partnerships with research institutions to stay informed about the latest 
scientific findings and technologies. 

• Incorporate Climate-Resilient Agriculture Practices: 

 Encourage farmers to adopt climate-resilient agricultural practices that conserve water, 
such as regenerative farming and drought-resistant crop varieties. 

 Provide support and incentives for the implementation of sustainable farming methods. 

• Policy Development and Enforcement: 

 Develop and enforce policies that address climate change impacts on water resources. 

 Regularly review and update regulations to ensure they remain effective in the face of 
changing climate conditions. 

Wildfire Risk 

Preserving undisturbed old growth and mature forest patches is a crucial fire risk reduction 
measure. Significant recent research points to the  importance of preserving such 
areas.   These undisturbed patches, retaining more moisture and acting as  windbreaks, can 
act as natural firebreaks, slowing fire spread.   Old growth forests, with their heterogeneous 
ecosystems and mature trees, can play a vital role in mitigating the intensity and spread of 
wildfires.  The accumulated leaf litter and decomposed organic matter in these forests create 
a more moisture-retentive environment, reducing the overall flammability of the forest floor, 
even though they may represent additional fuel loading.  The complexity and diversity of old 
growth and mature ecosystems can offer a natural buffer against catastrophic fire events.  By 
recognizing the protective qualities of old growth and long undisturbed mature patches, and 
advocating for their preservation in our forests, we can enhance the resilience of our land-
scapes, in the face of the increasing threat of wildfires exacerbated by climate change. 

Most important for reducing fire risk is the removal of flammable materials immediately 

adjacent to structures, the Home Ignition Zone (HIZ). Strategic forest management and 
maintenance of the landscape directly adjacent (within a quarter mile of) to private property 

and essential community infrastructure  can create buffers that safeguard communities from 
the escalating threat of wildfires, fostering a harmonious coexistence between the surround-
ing wildland environment and inhabited, privately owned properties and essential infra-
structure.   

Hotter, drier summers and extreme weather events  are increasing our wildfire risks.  So, too, 
is building in the Wildland Urban Interface (WUI), the zone where developed areas with 
houses and other human-built structures meet undeveloped wildlands including forests and 
grasslands.  According to Headwaters Economics, Ravalli County had by far the most homes 
built in wildfire hazard areas from 1980 to 2018.  Along with more buildings in the path of 
wildfires within the WUI comes a growing need to fight wildfires that threaten those build-
ings. 
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Fire season in Montana is expected to get longer in the future, and fire danger is expected to 

increase. In Ravalli County, homebuilding in wildfire hazard areas is putting residents, fire-
fighters and property in harm's way and increasing the need to make houses and yards more 
resilient to fire. 

Image 2: Recommend HIZ protections for residents in the WUI, Source: Fire in the Root  

Fire in the Root recommends the following to protect homes in the WUI:  

• Create a defensible space in the immediate zone (within 5 ft. of your home) by clearing trees, 
shrubs, dead leaves, and debris. 

• In the intermediate zone (5-30 ft. from your home), create an additional fuel break by remov-
ing vegetation, especially under trees. 

• In the extended zone (from 30 to 100 ft.) thin shrubs and small conifers between mature 
trees and remove low dead branches or “ladder fuels.”  

• Community leaders can adopt building codes, plans, and policies to reduce community wild-
fire hazards. 

Smoke and Air Quality 

In response to the persistent challenges posed by smoke and air quality issues in the Bitterroot 

Valley, a comprehensive approach is needed to address both local sources of pollution and mit-
igate the impacts of wildfire smoke. In order to address these challenges, BCAG recommends 
the following: 

• Implement sustainable land-use practices to reduce local sources of air pollution. 

• Enhance forest management with controlled burns planned for times that minimize smoke in 
the valley and defensible space initiatives. 

• Educate communities about individual actions to reduce pollution and minimize exposure. 

• Educate on air filters and programs available to make them more affordable and accessible. 

BCAG is seeking funds to increase distribution of air filters from 50 in 2023. 

• Educate on alternatives to open burning in the county. 

• Work on providing help to property owners to treat their Home Ignition Zones by debris re-
moval and chipping or other means that reduce open burning. 
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Extreme Heat 

Extreme heat will impact human, animal and plant communities with sometimes dangerous 

conditions.  The forum noted that the impact of increased nighttime temperatures will be just 
as significant to living systems as daytime temperatures. 

As humans face escalating challenges with extreme heat, there are several strategies that will 
allow our community to adapt more effectively and provide more comfort:  

• Develop heat action plans for communities in the valley. 

• Establish cooling centers. 

• Incorporate green spaces and tree cover in urban planning. 

• Implement public awareness campaigns on heat safety. 

• Install early warning systems for extreme heat events. 

In addition, efforts are needed to protect livestock and pets from extreme heat, including 
providing shade and adequate water. Dr. Maxwell has indicated that switching from cattle 
with black hides to white would increase their resilience to heat and sunlight.  

Biodiversity 

Biodiversity suffers when long term, stable conditions become unstable or more extreme in 

terms of temperature, precipitation, seasonal changes and the in-migration of species looking 
for new habitat.  A comprehensive strategy to address loss of biodiversity is difficult to imag-
ine, since so many factors are involved.  At a minimum, we can begin to appreciate the 
changes in so many areas that are impacting the biodiversity and native species in our valley. 
Some mitigation strategies could be taken, including:  

• Increase beaver population, which allows the terrain around creeks and streams to re-
tain moisture longer into the season. Beavers are the natural enemy of irrigators, so 
understanding will need to be cultivated among stakeholders for this strategy to be im-
plemented. 

• Encourage homeowners and land managers to replace invasive and non-native plants 
on private and public lands to increase habitat for pollinators and wildlife. 

• Continue to encourage weed-free feed and hay for livestock. 
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Food Security 

Addressing food security in the Bitterroot Valley requires a multifaceted approach that inte-

grates sustainable agricultural practices, community engagement, and climate resilience 
measures.  

Firstly, promoting local, diverse, and resilient food systems through the cultivation of climate-

adapted crops can enhance the region's ability to withstand environmental changes. 

Community-supported agriculture (CSA) programs and farmers' markets spread across the val-

ley can help establish direct connections between producers and consumers, fostering local 
economic growth and ensuring a stable food supply.  Dr. Bruce Maxwell and participants high-
lighted a key concern, advocating for an increase in the local butchering of animals.  This initia-

tive aims to reduce transportation costs and emissions incurred when ranchers transport live-
stock to external feedlot finishing and butchering facilities. By promoting local butchering, not 
only do we enhance the sustainability of the process, but we also support the local economy by 
keeping the end product within the community. 

Implementing water-efficient irrigation systems and sustainable farming techniques can miti-

gate the impact of changing climate patterns, such as increased temperatures and altered 
precipitation . 

Building community resilience involves education and collaboration.  Training farmers in 

climate-smart practices, providing resources for crop diversification, and encouraging the 
adoption of agroecological methods can enhance the Valley's ability to adapt to evolving envi-
ronmental conditions.  Supporting efforts like Cultivating Connections, a non-profit aimed to 
provide organic food and  on-farm educational programs for the youth, can improve how the 
youth in our community understand where our food comes from and how to produce our needs 
through regenerative agriculture.  Establishing local food banks and community gardens can 
create a safety net for vulnerable populations. Public awareness campaigns on sustainable con-
sumption and waste reduction can contribute to a more resilient and viable community.  

Local Economy: Recreation, Agriculture 

The recreation industry in the valley brings a substantial economic impact from the activity of 

such businesses as outfitters, river guides, fly fishing stores, recreation equipment rental out-
lets, restaurants, motels and resorts. Activities include hiking, biking and mountain bike riding, 
rock climbing, backpacking, rodeos, hunting, fishing, float trips, river activities, guided trips, 
horseback riding, hiking, and skiing. Substantial increases in temperatures, both summer and 
winter, changes in precipitation forms and runoff, and increased wildfire smoke all negatively 
impact these activities and industries.  

Resilience planning throughout the recreation industry will require coordination, perhaps 
through existing entities like the Bitterroot Chamber of Commerce which already support tour-
ism promotion.  

Agriculture faces similar challenges but without climate focused  existing structures to coordi-
nate building resilience. We recommend that BCAG explore forming a focus working group of 
farmers and ranchers to practice and experiment with farming and livestock raising techniques 
that build resilience and sequester carbon.  This could perhaps be undertaken under the um-
brella of the Western Agricultural Research Center in Corvallis.  

Page 18 



 

 

In-migration and Infrastructure: Zoning 

The forum made the point that the 50% increase in valley population in the last 20 years greatly 

exacerbates the ongoing impacts of climate change on people and resources. Several major 
efforts to adopt comprehensive county-wide land use planning have gone down to defeat in 
referendums.  It is clear that pressures are mounting on county and city governments to 
manage the growth in more effective ways.  An example is the pressure to find ways of treating 
the seepage from septic tank pumping, which has been an emerging issue for years.  Large 
subdivisions are receiving increasing criticism by the public.  Though “Zoning” is an unpleasant 
word for many residents, sooner or later a critical mass is reached in which the cost of going 
forward with an unplanned community exceeds the capacity of existing infrastructure, such as 
the ability to respond to house fires or dispose of seepage. 

The most effective strategies to address problems on this scale involve local governments being 

willing to take on comprehensive planning. However, governments can form Resilience Hubs as 
a way to start addressing climate change on a small scale. This allows for a more granular ap-
proach to building resilience for Everyday, Disruptive, and Recovery scale events occurring in 
the climate era. More information here: http://resilience-hub.org/what-are-hubs/.  Resilience 
Hub planning takes advantage of existing resources by preparing for climate events such as ex-
cessive heat days, floods, or recovery from wildfire events.  

Community Partnerships 

The Bitterroot Valley as a locality has historically lacked cohesion in terms of integrated 
planning and coordination among local government, business, nonprofit, and citizen input.  In 
spite of tremendous wildfires in 2000 and 2016, causing loss of property and evacuations, 
private property rights still drive much of local politics.  A 2008 citizens ballot initiative 
succeeded in completely repealing the county’s minimal existing growth policy.  A patchwork of 
government regulatory bodies and agencies provide some oversight to irrigation systems, 
electrical permits, sanitation, road and highway construction and public safety.   These include 
the county and city planning departments, county health department, sheriff's office, and emer-
gency response management.  Many of the forum findings and recommendations will require 
increased cooperation and integrated planning across a range of agencies and entities. 

Water allocation and use was by far the greatest concern of forum participants.  The Bitterroot 
Water Partnership has demonstrated strong leadership in restoring watersheds, encouraging 
community volunteerism to support the environment, and working for greater integration of 
regulatory and government agencies with water oversight.  BCAG can ask the Water Partner-
ship how best to bring climate change forward as a concern in the context of its ongoing work. 
The findings of the forum around projected changes in streamflow, increase in heat and drought 
are issues that impact all water users equally.  Key entities required to address the climate 
crisis in the water area include the Montana DNRC, the Bitterroot National Forest, the Bitter 
Root Irrigation District, the Daly Ditches Irrigation District, Trout Unlimited and many small 
drainage associations, landowners and irrigators.  Increasingly the City of Hamilton and Ravalli 
County will come under pressure to help mitigate the impacts emerging around water. 
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Extreme heat will become a community issue, especially as many residents lack air condition-
ing.  Public cooling areas may need to be provided.  Ravalli County Emergency Services may 
have to address the impacts of extended heat and drought if citizens’ lives become endan-
gered. Planning for these eventualities needs to be considered. 

Wildfire smoke, as has been discussed, is an increasing community health hazard.  Even the 
smoke from controlled burns presents a challenge for local residents.  BCAG needs to examine 
ways to continue to mitigate this problem through its HEPA filter donation program.  

In late 2023 a BCAG committee began compiling a database of programs and projects within 
local agencies and nonprofits already engaged in climate resilience. BCAG’s goals in this area 
include: 

• Making information about existing programs that address the climate issue available to 
the public through the internet and social media so that residents can locate and take ad-
vantage of these offerings.  

• Using this information in planning follow-up to the forum to identify strategic partner-
ships and stakeholder groups that could gain by working more closely together.  

In addition to the Bitterroot Water Partnership, entities that have expressed interest in work-
ing more closely with BCAG include the Teller Wildlife Refuge, Dunrovin Ranch, the City of 
Hamilton, the Bitterroot Chamber of Commerce, Hamilton High School AP Environmental 

Studies, Fire In the Root Council, Trout Unlimited, Montana Department of Natural Resources 
and Conservation, and the Western Agriculture Research Center. 

Discussion 

Analysis of Findings 

• Education: Forum participants noted the need for increased education about climate im-
pacts at all levels - primary, secondary education, and education of the public at large 
about how to conserve water in the landscape and home.  There is also a need for educa-
tion to help everyone understand what they can do to address climate change.  BCAG 
needs to continue to partner with local school programs and nonprofits working in the 
schools and in the community.  In 2023, BCAG funded the Envirothon Team at Hamilton 
High School to present a program of student solutions to potential climate-caused local 
drought.  Trout Unlimited’s program of raising trout in tanks in the science classrooms 
and releasing them to the river is an example of existing programs aimed at education, and 
also increasing student interest in environmental science.  BCAG can continue to support 
these programs in program initiatives. BCAG has also given education to the public at large 
a major emphasis since its founding through webinars and evening talks.  BCAG could con-
sider expanding education to its social media outlets and website, as well as partnering 
with appropriate local agencies and nonprofits.  For instance, entities such as the Teller 
Wildlife Refuge would like to expand educational offerings and land use stewardship 
around climate concerns.  This represents an opportunity for new partnerships for BCAG.  
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• Community Development:  As noted above, Ravalli County has proven a challenging 
environment for integrated oversight of resources, land use planning and water allocation.  
The forum demonstrated that getting people together to discuss the issues and share ideas 
and strategies is a good beginning.  Next comes the strategic use of focus groups or work-
ing committees of stakeholders around specific issues to identify near and long term goals 
and begin implementing strategies to achieve them.  BCAG can serve an important func-
tion to bring to the table the entities and individuals needing to work 
together and find ways that can happen.  Funding will also be needed for new initiatives, 
and to further support efforts already under way such as at the Bitterroot Water Partner-
ship and Trout Unlimited. BCAG can be a willing partner and advocate going forward in 
these areas.  

• Wildfire and Smoke:  In 2022-23 BCAG Board and organization members have given con-
siderable time and effort to advocating around climate change concerns at the Fire in the 
Root Council and other meetings aimed at revising the Community Wildfire Protection 
Plan (CWPP).  The plan as of this writing (December 2023) has now gone to the Ravalli 
County Commissioners for approval.  BCAG’s work in this area did not achieve our goal of 
having anthropogenic climate change recognized as a major driver of our community fire 
risks.  The 2024 CWPP Draft Update does not consider carbon sequestration and treat-
ment of the home ignition zone as the most fundamental mitigation strategies.  BCAG 
needs to remain engaged and be a voice for current climate science going forward.  BCAG 
will continue to purchase HEPA air filters and distribute them to low income and/or sen-
ior residents in 2024.  BCAG was able to distribute 50 air filters in 2023 with a partnership 
with Fire In the Root Council .  

• Food Resilience:  Having a localized food system was a major concern at the second fo-
rum held on October 18, 2023.  The Bitterroot Valley is home to a diversity of organic 
farms and local producers, including entities like O’Hara Commons and Cultivating Con-
nections, where local food is available for purchase and local producers are working to-
gether.  How can BCAG help further efforts to build resilience in our food systems?  This 
question needs to be explored further, especially how to best support existing efforts un-
derway .  

• Sustainable Agriculture: Forum participants included a number of people from the farm-
ing and ranching community as well as the Western Agricultural Research Center in Cor-
vallis.  The forum may have generated enough interest to lay the groundwork for a focus 
group or working team around agricultural sustainable practices and irrigation issues. As 
the forum noted the vulnerability of local agriculture to climate change, providing coordi-
nation and leadership in this area is a logical and needed step for BCAG going forward.  

Limitations and Considerations of the Forum 

The community forums organized by the Bitterroot Climate Action Group demonstrated nota-
ble strengths as well as inherent limitations in their role as a data collection method.  One of 
the strengths lies in the forums' ability to gather diverse perspectives, bringing together ap-
proximately 75 participants from various areas within Ravalli County (see Image 3 below). 
The inclusion of breakout groups allowed for in-depth discussions, fostering a rich exchange 
of ideas and local insights. The engagement of participants from across the county enhanced 
the representativeness of the data collected, capturing a wide range of community concerns 
and priorities related to climate change.  
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 However, there are limitations to consider. The relatively small sample size of 75 participants 
may not fully encapsulate the diversity of perspectives within the entire county.  Additionally, 
the forums may have attracted individuals with a special interest or concern about climate 
change, potentially introducing a selection bias.  Time constraints during the forum sessions 
could have limited the depth of discussions on complex issues.  The qualitative nature of the 
data collected in discussions might also pose challenges in terms of standardization and gen-
eralizability.  Combining forum insights with other research methods could offer a more com-
prehensive understanding of community sentiments and enhance the robustness of the data 
collected.  

 

 

 

 

 

 

 

 

 

 

Image 3: Forum participants by town of residence  

Conclusion  

In conclusion, the community forum was a comprehensive and engaged dialogue on the multi-
faceted challenges posed by climate change.  Participants voiced pressing concerns regarding 
water reliability, emphasizing the need for education, awareness, and collaborative efforts to 
address issues such as increased usage and the impact of growth on water resources.  The dis-
cussions extended to include the interconnected realms of wildlife, agriculture, and societal 
well-being.  Notably, the community expressed a strong commitment to proactive positive re-
lationships and identified potential partnerships, demonstrating a collective desire for volun-
tary and enthusiastic collaborations.  As the participants grappled with the local implications 
of climate change, the forum highlighted the importance of tailored, community-driven solu-

tions, encompassing conservation, sustainable land-use practices, and the support of the local 
economy.  The varied strategies proposed, ranging from rethinking stream flow management 
to advocating for beaver-assisted ecosystem management, highlight the community's determi-
nation to confront climate challenges with a holistic and collaborative approach, fostering re-
silience and adaptation in the unique context of the Bitterroot Valley. 
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