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Residents of the Town of Truckee are closely 

linked to nature. As climate change pro-

gresses, both people and nature will be affected. 

Impacts, such as wildfire, heat, and loss of snow, 

could change the basic character of the commu-

nity. The Town of Truckee is developing strate-

gies to reduce the impacts of climate change on 

the community, thereby ensuring long term resil-

ience. As an early step in this process, a vulner-

ability assessment provides information needed 

regarding which resources and populations in 

Truckee are most vulnerable to climate impacts. 

Climate change is a global phenomenon with 

significant local impacts. If emissions are not 

reduced, the Town of Truckee could experience 

the following changes by the end of this century:

§	8-11° F higher temperature

§	32-57 more days/yr. above 90° F

§	78-115 fewer days/yr. below 32° F

§	84-96% less snow in April

§	21-72% more area burned by wildfire

This overview of Truckee’s vulnerabilities is based 

on the best available climate change science, local 

expertise and knowledge, and public input. The 

next step will be to develop cross-sector strategies 

for resilience across all sectors, populations, and 

resources vital to Truckee. 

Key to the success of this process is ongoing 

input from the residents of Truckee to ensure 

that the needs of diverse sectors are being met. 

Information came from many local sources, 

including a Community Taskforce, two stake-

holder workshops, two public workshops, out-

reach in both English and Spanish at numerous 

local events and school functions, and online 

surveys intended to capture public sentiment 

around climate change.

EXECUTIVE SUMMARY

Climate change vulnerabilities 
in Truckee, California

Town of Truckee
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Climate Change Vulnerabilities in the Town of Truckee

Health and Emergency Services
 Declines in overall health are likely, with less snow and 

more extreme heat and/or smoke, limiting outdoor recre-
ational opportunities.

 Mental health impacts are likely, with less snow and more 
extreme hevents. 

 Increasing pests, disease, and water- and food-borne 
illnesses are closely linked to warmer temperatures.

 Overburdened health care systems from recurring 
extreme events and/or an influx of people from other areas.

 Overburdened emergency services may result in lower 
preparedness, higher mortality, and mental health impacts 
to emergency responders.

 Asthma, allergies, respiratory disease, and other 
heat-related illnesses are likely to increase. 

Natural Systems
 Degradation of nature and loss of native species are 

likely as climate-related impacts affect ecosystems.

 Wildfire risk to forests is expected to increase with warmer 
temperatures and more frequent drought.

 Increasing year-to-year variation will impact forests, 
wetlands, rivers, streams, meadows, and shrub lands.

 Damage to trails, forests, and meadows is likely to occur, 
as more people move to the area to escape climate impacts 
elsewhere.

 Water quality in streams and rivers is likely to decline with 
more extreme conditions. 

 Water levels in lakes, rivers, and streams become more 
variable and decline, on average, over time. 

Infrastructure
 Roads, sewer, stormwater, electric, trails, buildings, and 

city infrastructure will become overburdened as extreme 
events become more common and people move to the 
region to escape climate impacts elsewhere. 

 Traffic congestion is expected to increase with fires and 
rain-on-snow events, as well as people moving to the 
region. 

 People’s property, homes, and lives are at risk with the 
potential increase in wildfire frequency and severity

 Electrical blackouts and damage to electrical 
infrastructure are expected to affect prices, distribution, 
and sourcing of electricity. 

 Flood damage to neighborhoods, as well as roads and 
culverts, is expected to affect certain areas.

 Meeting greenhouse gas emissions targets could 
become more difficult as costly impacts, ongoing disrup-
tions, and increasing population threaten goals. 

 Damage to water and sewer infrastructure from wildfire 
and influx of climate refugees.

Business and the Economy
 Declining service and recreation industry jobs are 

expected as snowpack declines. 

 Economic costs of wildfire are expected to increase over 
time, as infrastructure, tourism, and business are all affected.

 Community infrastructure and services could be affected 
by reduced tax revenues.

 Loss of work opportunities for outdoor workers is expected 
as smoke, heat, or wildfire exposure limits their hours.

 Homelessness and food insecurity are expected to 
increase as extreme events cause disruptions to daily life. 

 Higher utility and insurance costs could affect businesses, 
residents, and local government. 

 Ski industry decline is expected to result in a loss of reve-
nue to the town and will affect the local workforce.

 Financial and housing instability is expected to increase 
with climate-related expenses. 

Culture
 Non-profit organizations overburdened from increasing 

demand and loss of revenue.

 Loss of nature-based culture as conditions become less 
conducive to outdoor recreation. 

 Small-town culture is affected by people moving to the 
area.

 Washoe cultural sites and resources impacted from 
extreme events and disturbance from more visitors and 
residents.

 Loss of and damage to cultural sites related to European 
exploration and settlement.

 Sustainability goals more difficult to achieve with 
increasing costs of housing and energy.

 School and youth experience are likely to be impacted by 
loss of winter sports, limited outdoor activity, and loss of 
nature-based values and activities for learning.

Overall vulnerability = Highest, Medium-high, Medium, and Medium-low vulnerability based on time frame for climate 
impacts, sensitivity of the resource, and existing adaptive capacity. 
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The Town of Truckee, California, tucked 

high up in the Sierra Nevada range, has a 

strong sense of community, spectacular vistas, 

and diverse outdoor opportunities. Conditions 

are changing, however, and Truckee could lose 

the basic qualities that define the community. 

Maintaining Truckee’s character as a vibrant 

town with deep connections to nature is a top 

priority. 

Truckee has already experienced changes in tem-

perature, snowpack, and extreme weather events. 

As changes in climate continue, we can expect 

increasing severity and frequency of extreme heat 

and wildfire, larger storms with more precip-

itation, more prolonged periods of drought, 

declining snowpack, and substantial changes 

to the forests and other natural features in and 

around Truckee. These changes are expected to 

become increasingly severe over the course of 

the century. Many of the most severe impacts, 

however, can be avoided if communities across 

the U.S. and worldwide reduce greenhouse gas 

emissions quickly and aggressively.

INTRODUCTION

Many of the most severe impacts 
can be avoided if communities 
across the U.S. and globe reduce 
greenhouse gas emissions quickly 
and aggressively.

Jonathon Aman / CC0
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Cities and counties throughout the nation are 

working to reduce greenhouse gas emissions in 

efforts to prevent warming greater than 1.5°C 

(2.7° F). This level of warming has been recog-

nized by the international scientific community 

as an important threshold, below which we can 

avoid catastrophic and runaway climate change.

In addition to reducing greenhouse gases, com-

munities need to respond to the changes already 

being felt and plan for those still to come. 

Because greenhouse gases can remain in the 

atmosphere for decades after release, we will con-

tinue to warm and experience impacts for many 

decades, even if we reduce emissions today.

This vulnerability assessment provides informa-

tion on how Truckee will be affected by climate 

change. In addition, it explores which popula-

tions and resources are most at risk. This infor-

mation will feed into the development of robust 

strategies to protect the people and resources of 

Truckee from climate change impacts. 
MitchBarrie / CC BY-SA 2.0
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Whole Community Resilience

Climate change affects all people and natural 

resources throughout each community. Thus, 

it is important to develop strategies that work 

across different sectors, create co-benefits, and 

build new partnerships. Whole Community 

Resilience is a framework that ensures collabo-

rative and cohesive solutions to climate impacts. 

Without Whole Community Resilience, many 

impacts are simply shifted from one population 

or sector to another. Those who are already most 

vulnerable often bear the brunt of the impacts. 

Whole Community solutions to climate change 

work collaboratively across five major systems: 

§	Built (buildings, roads, bridges, etc.) 

§	Natural (forests, rivers, wildlife, etc.) 

§	Cultural (Tribes, immigrant communities, 

local customs and historical practices) 

§	Economic (tourism, business, industry, etc.)

§	Human (health, emergency response and 

preparedness, education)

METHODS

Finetooth / CC BY-SA 3.0

Town of Truckee
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Stakeholder Workshops

Vulnerabilities to the five major systems in 

Truckee were assessed during a day-long work-

shop on June 25th, 2019 involving local stake-

holders from diverse sectors of the community.

Stakeholders were asked to consider scientific 

information on climate change and in response, 

identify impacts that are already underway and 

those that are expected to affect people and 

resources in the future. These current and poten-

tial future impacts were ranked by their serious-

ness to the Truckee community, their timeframe, 

and the existing capacity to respond. Any positive 

changes associated with a changing climate were 

also noted.

Participants identified specific impacts already 

occurring or expected to occur in the future. 

For each identified impact to the community 

(including people, resources, and culture), the 

following information was collected:

§	Exposure – The specific climate trend 

or projection that is already causing or is 

expected to cause the impact

§	Timeframe – When the impact is expected 

to occur in Truckee

§	Near-term = current to 2030s

§	Mid-term = 2040s to 2060s

§	Long-term = 2070s to 2090s and 

beyond

§	Certainty – (High, Medium, or Low) How 

certain we are that the impact will occur, 

given our current knowledge of climate 

change projections and our understanding 

of the people or resource being impacted

§	Sensitivity – (High, Medium, or Low) 

Given our understanding of the specific 

sector for each given impact, how much 

of a response or how great of an impact is 

expected (e.g. how disruptive is it, how seri-

ous are the consequences, and how much 

overall change is expected?)

§	Adaptive Capacity – (High, Medium, or 

Low) Whether there are already existing 

resources, programs, or policies in place to 

protect people or to respond to the changes 

with little disruption

§	Focal Populations – The specific neigh-

borhood, population, area, or category of 

resources or people that are expected to be 

especially affected by the impact, as well as 

any that are expected to be buffered due to 

special circumstances

§	Other Stressors – Additional and ongoing 

stressors to the population or resource to be 

affected

§	Secondary Vulnerabilities – Other poten-

tial responses to or effects related to climate 

change that are likely to affect the impact 

under consideration

Once specific impacts to the community were 

assessed, they were ranked based on their relative 

level of vulnerability. Impacts expected in the 

near-term with high sensitivity and low adaptive 

capacity were classified as high vulnerability 

(e.g. increasing risk of wildfire to lives and 

homes). Those expected to occur over lon-

ger time frames, with lower sensitivity, and/or 

higher adaptive capacity were classified as low 

or medium vulnerability (e.g. changes in natural 

systems leading to degraded environmental con-

ditions). Most impacts identified in this vulner-

ability assessment are important to address, but 

some actions are more urgent than others, which 

is reflected in the ranking. 
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Most impacts identified in this vulnerability assessment are important to address, 
but some actions are more urgent than others, which is reflected in the ranking.

Community Workshop and Surveys

In addition to the stakeholder workshop, a local 

community workshop was held on July 24th, 

2019 to further assess the vulnerabilities related 

to specific populations and resources of Truckee. 

This workshop was open to the public and 

collected much of the same information as the 

stakeholder workshop, but in a different manner. 

Participants learned about the ongoing and 

future changes expected in Truckee if green-

house gas emissions continue unabated, or if 

they are aggressively reduced in the near future. 

Participants learned about climate change model 

projections for heat, precipitation, snowpack, 

streamflow, and other climate variables. Based on 

these projections, community participants were 

asked to provide information on how their lives 

and livelihoods would be impacted. Results from 

the community workshop were combined with 

the results of the stakeholder workshop to better 

understand Truckee’s vulnerabilities. 

Finally, online surveys were conducted to reach 

an even larger cross-section of Truckee’s pop-

ulation. These surveys were conducted in both 

English and Spanish. A short video explaining 

ongoing and likely future climate change impacts 

led to a link that allowed participants to provide 

their input.

M. Koopman



10   |   Climate Change Vulnerability Assessment for the Town of Truckee, California

Tom Hilton / CC BY 2.0

Don Graham / CC BY SA2.0
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Human-caused greenhouse gas emis-

sions have been influencing the global 

climate for 140 years. As the quantity 

and rate of emissions have increased, 

it has become increasingly clear that 

our climate is changing quickly and 

with global repurcussions. Current 

levels of CO2 in the atmoshere (over 

410ppm) have not been experienced 

since the Pliocene Epoch (3-5 million 

years ago), when seas were 24 feet 

higher than they are today, and temperatures were, on average, 5-7° F degrees warmer.   

Climate change may be a global phenomenon, but the impacts are felt at 

the local level all around the world. The Western U.S. has warmed about 

1.5° F since the historical period (1901-1960). Truckee has warmed an 

average of 2.0° F over the last 80 years (Fig. 1) when we compare the histor-

ical 30-year period (1937-1966) and the recent 30-year period (1987-2016). 

There are now eight fewer days per year below freezing, and the number 

of days above 90° F has increased by 10 days per year. Average snowfall has 

declined by 15%. 

Figure 1. Average historical temperature at the 
BOCA weather station near Truckee, California.
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Truckee’s Climate is Already Changing

Don Graham / CC BY SA2.0

CLIMATE CHANGE TRENDS 
AND PROJECTIONS
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By the 2050s. . .

 
 
By the 2080s. . .

By the 2080s,  
IF emissions are 
reduced. . .

Maximum temperature  5-7° F  8-11° F  5-7° F

Number of days per year 
above 90° F

 14-31 days  32-57 days  19-29 days

Number of days per year 
below freezing

 55-68 days  78-115 days  48-75 days

Change in precipitation  –11% to +37%  +1% to +61%  –12% to +28%

April snowpack*  –68% to –71%  –84% to –96%  –70% to –76%

Drought stress  +32% to +51%  +44% to +78%  +32% to +51%

Annual average area 
burned in wildfire*

 –5% to +61%  –10% to +95%  +21% to +72%

Atmospheric scientists created models that help 

us predict future climate. Global Climate Models 

(GCMs) adjusted to local scales were assessed 

to determine how Truckee will be affected. 

Truckee’s climate is expected to continue to 

change. If greenhouse gas emissions are reduced, 

this change will level off mid-century. If higher 

emissions continue, the projected impacts for 

late-century and beyond are likely to threaten the 

very fabric of our societies.  More information is 

available at www.climatewise.org/truckee

Cal-Adapt data based on a higher emissions scenario (RCP 8.5) and reduced emissions scenario (RCP 4.5)

* All projections based on Truckee city limits except snowpack and wildfire, which were analyzed within 
Prosser Creek–Truckee River Watershed boundaries.

Future Climate Change in Truckee

Climate Hazards Facing Truckee

SEVERE
HEAT

LARGER
STORMS

PESTS &
DISEASE

RAIN-ON-
SNOW

LOSS OF
NATURE

WILDFIRE
& SMOKE

DECLINING
SNOWPACK
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Health and Emergency Services

The Town of Truckee is not immune to global 

health risks from climate change. Existing health 

threats are expected to be exacerbated with 

climate change, while new and emerging threats 

also take hold. Extreme events are already occur-

ring more frequently, and emergency services will 

be increasingly taxed. 

Declines in health due to loss of outdoor rec-
reational opportunities – One of the primary 

reasons that people choose to live in Truckee 

is because of the abundance of outdoor recre-

ational opportunities. As climate change worsens, 

outdoor activities are less likely to be healthy or 

available. 

Projections for future snowpack are dismal for 

the region. By the middle of this century, April 

snowpack is expected to decline by 68 to 71%. 

Year-to-year variation means that some years 

will still have decent amounts of snow for winter 

recreation, but other years will not. Interest in 

and opportunities for skiing, snowboarding, and 

snowshoeing are expected to decline, potentially 

leading to less outdoor exercise. School children 

may no longer be able to ski or snowboard with 

weekend and after-school programs. 

CLIMATE CHANGE VULNERABILITIES

“ Climate change is among the greatest 
health risks of the 21st Century. Rising 
temperatures and more extreme 
weather events cost lives directly, 
increase transmission and spread of 
infectious diseases, and undermine 
the environmental determinants of 
health, including clean air and water, 
and sufficient food.” 

— World Health Organization 

Jim Bartlett, USFS / CC BY 2.0
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Also affecting outdoor recreational opportuni-

ties and human health is the projected increase 

in both heat and smoke from wildfire. The area 

burned by wildfire is expected to increase dra-

matically in the 21st century. By 2050, changes in 

wildfire could lead to a 40%-50% increase in par-

ticulate matter in the air,1 which can affect people 

far from the fire itself. Particulate pollution is 

linked to premature death, respiratory illnesses, 

and increased hospital visits. 

Mental health impacts – Mental health impacts 

from climate change are expected to develop 

gradually and cumulatively. Exposure to extreme 

events, sometimes repeatedly, can cause displace-

ment, instability, lack of access to support ser-

vices, and loss of employment or possessions, all 

of which affect mental health. Stress, anxiety, and 

fear can last for years after disruptions, and often 

lead to substance abuse or post-traumatic stress 

disorder (PTSD). Truckee already has a gap in 

mental health services that is likely to be exacer-

bated by climate change, with resources quickly 

overwhelmed by increasing demand.

Stress to public safety (violence and domes-
tic disputes) during extreme heat and other 
events – Higher temperatures increase irrita-

bility and hostility, which can lead to violence 

and domestic abuse. In addition, economic 

disruptions due to wildfires or floods can lead to 

a generation of traumatized families. The influx 

of people from outside the region also creates 

conflict that can lead to violence.2

Increases in pests, disease, water-borne, and 
food-borne illnesses – In the last 13 years, the 

number of disease cases from mosquito, tick, 

and flea bites has tripled in the U.S.3 Many dis-

ease-causing organisms and insect pests experi-

ence natural control during winter months, when 

freezing temperatures reduce populations.

With warmer winters, mosquito- and tick-borne 

diseases could become more prevalent, affecting 

residents and visitors. Many vector-borne dis-

eases seriously affect domestic animals and live-

stock, potentially impacting food security as well 

as human health.4 Water-borne disease vectors, 

such as Cryptosporidium, are strongly linked with 

warmer temperatures as well.

State and local health agencies and vector control 

organizations are responsible for detecting and 

responding to diseases. Increasing capacity will be 

needed for continued tracking, diagnosing, and 

reporting of cases of known and new illnesses.

Overburdened health care system and  
non-profit organizations – A primary climate 

change vulnerability identified for Truckee is 

the potential for an overburdened health care 

system tasked with responding to outbreaks and 

extreme events. An influx of climate refugees 

could exacerbate this issue even more. Recurring 

disasters, such as wildfire and/or flooding, disease 

outbreaks, and heat waves, could overwhelm the 

current capacity. Vulnerable populations include 

elderly residents, people who live in flood-prone 

areas, non-English speaking populations, people 

without health insurance, homeless populations, 

and those with already compromised health. 

Stress, anxiety, and fear can last for 
years after extreme events, often 
leading to substance abuse, PTSD, 
and/or mental health issues.

TMCC / CC BY-NC-ND 2.0
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An existing lack of services, including in-home 

support services, may also be exacerbated. 

Extreme conditions and events are expected to 

lead to declines in overall health and struggles to 

remain independent. Elderly residents and people 

with disabilities would be especially vulnerable.

Overburdened emergency preparedness and 
response capabilities – More frequent and 

larger wildfires, longer fire seasons, more fire pre-

vention work, a growing population in fire-prone 

areas, and climate refugees from other areas will 

all tax the emergency preparedness and response 

systems currently in place. 

The 2018 wildfires in Paradise, CA also carry a 

powerful warning for Truckee. When homes are 

lost, property values can plummet, leading to loss 

of tax revenue. Butte County, where Paradise is 

located, can expect $3 to $6 million in lost taxes 

and revenues in 2019-20.5 This can impact public 

safety services, such as fire departments, ambu-

lance services, hospitals, and law enforcement, as 

well as water, schools, parks, and other general 

government functions. 

Increases in asthma, allergies, heat-related 
disease, and others – The number of days 

above 90° F in Truckee is expected to increase by 

14-31 days by the middle of this century, and by 

32-57 days towards the end of this century. Many 

more days of severe heat will lead to heat-related 

illnesses that have not been common in Truckee 

in the past. 

Mortality associated with heat waves can be 

higher in areas that typically have not experi-

enced severe heat, because people, homes, and 

work places are not acclimated and protections 

(shade, air-conditioning, etc.) are not in place. 

Thus, while people in Las Vegas regularly experi-

ence triple-digit temperature, heat waves falling 

in the 80-90° range can significantly increase 

mortality in more temperate cities like Truckee. 

For example, a heat wave that reached 86° F in 

2018 in England (UK) led to 600+ heat-related 

deaths. Populations vulnerable to severe heat 

include infants, elderly residents, outdoor work-

ers, homeless people, and low income residents 

who do not have air conditioning.

Sonia Pawloski / CC0
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Figure 2. The area in Truckee (cross-hatched) where the median income falls 
below 80% of the statewide median household income. Graphic from the Town 
of Truckee 2019 Existing Conditions Report, created by Ascent Environmental.

Air quality could be affected as wildfire increases 

in frequency and severity. When there are fires 

in the region, it can be common for outside air 

to surpass the “unhealthy for sensitive groups” 

(101-150) or “unhealthy” range (151-200) on the 

Air Quality Index. People are advised to remain 

indoors during such times, but need a filtration 

system, such as an HVAC system or portable 

filter. The HEPA filters needed to filter smoke 

particles are expensive, and many homes are not 

equipped with HVAC. Lower income residents 

are vulnerable, as are medically-sensitive and 

elderly residents. 

With higher temperatures, ground level ozone 

formation increases as well.6 Truckee currently 

has low levels of ground level ozone and good air 

quality. Increasing traffic as people escape the heat 

of the valleys could lead to higher levels of ozone. 

Increased levels of ground-level ozone lead to 

respiratory and heart disease. They are also linked 

to asthma. Many people are especially vulnerable 

to poor air quality, including infants, elders, and 

people with already compromised health.

Disadvantaged populations – Some popula-

tions are more likely to be exposed to extreme 

events and experience serious impacts than 

others. These groups are likely to experience 

an inordinate share of impacts associated with 

climate change.

One census tract in Truckee qualifies as a low-in-

come neighborhood, based on a median income 

that is 80% of the state median household level 

(Fig. 2). Other potentially disadvantaged popu-

lations include non-English speaking commu-

nities, people of color, people with disabilities, 

people with limited mobility, people without 

insurance, and many others. Among Truckee res-

idents under the age of 65, 7.5% have a disability 

and 11.1% do not have health insurance.7
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Identified Vulnerabilities

The vulnerability assessment identified the following health and emergency services-related 
vulnerabilities to the Town of Truckee:

HIGH 
§  Loss of outdoor recreational opportunities, leading to declines in overall health, especially 

among young people and families 

MEDIUM-HIGH 
§  Mental health impacts associated with disasters, loss of opportunities for young people, 

loss of homes and livelihoods, and degradation of the natural environment
§  Stress to public safety (violence and domestic disputes) during extreme heat and other 

events

MEDIUM 
§  Overburdened health care industry unable to provide comprehensive care due to 

recurring extreme events and ongoing trauma care

§  Overburdened emergency preparedness and response services, resulting in greater 
impacts from fires and other events

§  Increase in pests, disease, water-borne and food-borne illnesses

MEDIUM-LOW 
§  Increased asthma and allergies, respiratory disease, and heat-related illness

Note: Overall vulnerability ranking is determined from the combined scores for time frame, sensitivity, and 
adaptive capacity.

Rojer / CC BY 2.0
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Natural Systems

The Town of Truckee is situated in the river val-

ley along the Truckee River, which flows through 

the middle of town. Sagebrush and rolling hills 

shift to forests at higher elevations, with towering 

granite peaks. Donner Lake, which is within the 

town limits, is a central feature to town.

The natural environment is incredibly import-

ant for Truckee. People choose to live, work, 

and travel to Truckee because of the spectacular 

surroundings and opportunities associated with 

the waterways, forests, fish, and wildlife. 

Much of the mountainous landscape surround-

ing Truckee is forested public land, primarily the 

Tahoe National Forest. Private land holdings are 

also common. Forest management and health in 

the areas surrounding Truckee can be difficult 

to coordinate, but greatly affect the town and its 

residents. 

The region is also characterized by beautiful lakes 

and rivers that drain the melting snowpack from 

high peaks and mountains. These waterways 

are lined with wetlands, meadows, and riparian 

areas, which are vital habitats for extremely high 

numbers of birds, insects, mammals, plants, and 

other species. Wetlands and riparian areas pro-

vide feeding grounds, nurseries, and refuges. 

A paradigm shift is needed in 
order to effectively address the 
complexity of the risk associated 
with increasing wildfire.

Jim Bartlett, USFS / CC BY 2.0
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Natural systems provide services that protect 

us and provide resources. For example, intact 

meadows and riparian areas act as sponges as 

the snowpack melts, holding water at higher 

elevations rather than allowing it to cause flood-

ing downstream. Beaver dams also lead to flood 

abatement. Some of the services that intact natu-

ral systems provide for Truckee include: 

§	timber production

§	water filtration

§	water supply

§	flood abatement

§	pollinators

§	lower fire risk in mature forests

Increasingly, one of the most important func-

tions of natural systems is that they provide a 

buffer against the impacts of climate change. 

Intact natural systems can reduce the impacts of 

extreme events, such as floods, fire, and drought, 

on local communities. Forest and ecosystem 

management to maximize natural function is 

increasingly becoming a priority. 

The vulnerability assessment revealed that 

Truckee’s natural systems are vulnerable to cli-

mate change in the following ways.

Overall degradation of the natural environ-
ment and loss of species – Open space is a val-

ued resource in Truckee, providing a visual and 

physical connection to the natural environment. 

Almost a quarter (24.4%) of Truckee’s land has 

been designated for open space, resource conser-

vation, or recreation.8

Similar to natural lands outside the city, natu-

ral lands and open space within city limits are 

increasingly being affected by climate change and 

will need to be managed for continued natural 

function. Some of the climate-related threats 

to parks and open spaces include pests that can 

affect tree canopy species, drought that weakens 

vegetation, floods and large storms that knock 

Joe Hackman / CC BY-NC-ND 2.0
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down trees and destroy landscaping, and over-

all climate shifts that make existing vegetation 

incompatible with the new climate conditions.

Studies indicate that changes in local climate 

conditions will occur on a faster time scale than 

species and ecosystems are able to shift or adapt. 

Overall, natural systems are expected to become 

degraded by climate change, with some specific 

species and habitats especially vulnerable. These 

include wetlands, riparian areas, meadows, high 

elevation species, and species highly dependent 

on cold waterways or snow. 

As climate change progresses, more extremes 

are expected. This includes an increase in floods, 

drought, large winter storms, severe heat waves, 

wind speeds, and hail storms. Many of these 

extreme events will have impacts to species and 

their habitats. For example, a large hailstorm and 

70 mile per hour winds recently resulted in the 

death or injury of tens of thousands of birds in 

Montana. And California’s drought of 2011-2017 

affected fish, amphibians, and a variety of pro-

tected and sensitive species and habitats through-

out the state.9

Increasing risk of wildfire to forests and other 
important habitats – Wildfire activity in the 

West has increased significantly, with longer 

fire seasons, more wildfire, and increased risk 

to homes and lives. Many factors influence fire 

risk, including a warming and drying climate, 

build-up of fuels, and expansion of the area 

where homes are embedded in wildland vegeta-

tion and landscapes. 

To date, most of the efforts to reduce fire risk 

have focused on controlling (or suppressing) 

fires and controlling (or thinning) vegetation. 

However, more than 50% of the increase in fire 

risk has been attributed to climate change.10 In 

addition, a large percentage of wildfire occurs 

within the Wildland-Urban Interface (WUI), 

rather than across the forested landscape where 

thinning often takes place.11 In fact, only 3% of 

treated areas experience wildfire in the following 

decade.12

The thinning of forests is often conducted in an 

attempt to return to a historical forest condition. 

However, as climate change continues to prog-

ress, returning to a historical state is unlikely 

to succeed, and is associated with continually 

increasing costs as the changing climate, more 

than fuels, increasingly drives fire activity.

As people continue to build and expand into the 

WUI, fire risk will increase and compound the 

risk from climate change. Attempts to suppress 

fires, which have only had limited utility in the 

past, are likely to prove increasingly inadequate 

in protecting people and ecosystems. 

A paradigm shift is needed in order to effectively 

address the complexity of the risk associated with 

increasing wildfire. This paradigm shift will need 

to include protecting mature forests, coexisting 

with wildfire, and focusing on human safety in 

the built environment rather than fuels manage-

ment across entire watersheds.

Impacts to trails, forests, wetlands, and mead-
ows as more people visit during snow-free 
seasons – With a longer snow-free season, and 

increasing severe heat in the valleys of California 

and Nevada, increasing visitorship is expected. 

Tourism will increasingly involve biking, hiking, 

and sightseeing and other recreation that does 

not require snow. Snow, however, has tradition-

ally protected many delicate ecosystems and 

natural features from the impacts of tourism. As 

meadows, riparian areas, trails and forests receive 

more use without the protective buffer of snow, 

they are likely to become degraded and eroded 

without additional protections. 
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Forest health impacts from insects, pests, 
pathogens, drought, and invasive species – 

With warmer temperatures especially in winter, 

insects, pests, pathogens, and disease are expected 

to increase. Historically, cold winters have played 

an important role in knocking back insect infes-

tations, such as bark beetles, or preventing the 

spread of pathogens. With higher temperatures, 

natural controls may no longer be effective and 

pest populations could explode. Similarly, as 

native species become stressed by extreme events 

and changing conditions, invasive species could 

out-compete native species.

Flood damage affecting water quality and 
outdoor recreation – Average precipitation may 

not change significantly with climate change, but 

model projections indicate that individual storms 

are likely to become larger with higher tempera-

tures, and the frequency of rain-on-snow events 

is expected to increase. Larger storms can lead 

to damaging floods and high water that cause 

Figure 3. The historical (blue) and projected future (orange) proportion of all runoff 
occurring each month of the year, showing a shift from higher runoff in May and June 
to higher runoff in January, along with very low runoff in August. Figure adapted from 
2018 UCLA report “Climate Change in the Sierra Nevada: California’s Water Future.”
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Identified Vulnerabilities

The vulnerability assessment identified the following natural systems vulnerabilities to the  
Town of Truckee:

HIGH 
§  Increasing risk of wildfire to forests and other important wildlife habitats
§  Impacts to trails, forests, wetlands, and meadows as more people visit during snow-free 

seasons

MEDIUM-HIGH 
§  Overall degradation of the natural environment and loss of species as climate conditions 

shift and become more extreme
§ Forest health impacts from insects, pests, pathogens, drought, and invasive species

MEDIUM 

§  Trails, forests, and meadows experience greater impact from tourism as more people visit 
when there is no snow in the area

MEDIUM-LOW 
§  Flood damage affecting water quality and outdoor recreation

§  Lower water levels in lakes, rivers, and streams

Note: Overall vulnerability ranking is determined from the combined scores for time frame, sensitivity, and 
adaptive capacity.

erosion, degrade riparian areas, and lead to infra-

structure damage and failure that, in turn, causes 

natural systems to become degraded. Many nat-

ural systems, however, can benefit from flooding, 

including nutrient deposits in wetlands, redistri-

bution of stream substrates, and the creation of 

important wildlife habitat. 

In contrast, streams with culverts, roads, and 

other structures may be especially vulnerable to 

damage. Flooding related to rain-on-snow events 

can cause flooding in unexpected areas, resulting 

in traffic congestion, safety issues, damage to 

roads, and significant clean-up costs. 

Lower water levels in lakes, streams, and rivers 
– Sierra rivers are expected to experience substan-

tial change in the coming decades. Warmer con-

ditions are leading to higher streamflow during 

some years, and significantly lower summer 

streamflow conditions as well. Both drought and 

flooding are becoming more common. Stream 

flows are expected to shift as snowmelt occurs 

earlier and summers become drier (Fig. 3). 
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Infrastructure

Truckee’s infrastructure includes homes, busi-

nesses, roads, bridges, electrical grid, gas lines, 

water, wastewater, and sewage lines, and more. 

Most infrastructure is built based on building 

codes that take into consideration the range of 

variation in temperature, precipitation, snow-

pack, and other climatic factors in the region. 

Unfortunately, these codes are based on the 

historical climate rather than future climate. In 

many cases, outdated standards will be inad-

equate to meet the needs for safety and basic 

functioning under changing climatic conditions. 

Updated standards and codes are needed across 

the board for infrastructure. 

Some increasingly common infrastructure 

failures associated with climate change include 

With its higher elevation, cooler 
temperatures, and plentiful water 
supply, Truckee could become a 
destination for “climate refugees”.

Don Graham / CC BY SA 2.0
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inadequate stormwater infrastructure leading to 

road failure and water contamination; dry wells 

due to drought; schools shut down for lack of 

air conditioning; and toxic algae contaminating 

municipal water supplies. In many areas, homes, 

schools, businesses, and government buildings do 

not have HVAC systems, but increasing heat and 

smoke from wildfires is leading to the need for 

widespread installation, at significant cost. 

Identified climate change vulnerabilities to infra-

structure in the Town of Truckee include:

Overburdened infrastructure – Climate change 

impacts to infrastructure are likely to come from 

an influx of visitors and new residents moving 

to the area to escape heat and drought in other 

areas. With its higher elevation, cooler tempera-

tures, and plentiful water supply, Truckee could 

become a destination for “climate refugees” expe-

riencing heat and water shortages in areas like 

Reno or California’s Central Valley. 

Affected infrastructure includes sewer and storm-

water systems, electrical distribution, buildings, 

roads, trails, gas stations, restaurants, and others. 

Traffic congestion – With larger storms, more 

rain-on-snow events, and wildfire, traffic conges-

tion is expected to occur more frequently. Traffic 

congestion is also expected due to the influx of 

new residents and visitors as other areas become 

less hospitable (see above). Visitors who are 

unfamiliar with Truckee’s roads and evacuation 

routes may be at risk during extreme events. 

Risk to life, property, and homes – Wildfires 

pose a very real risk to homes and property in 

and around Truckee. Wildfire is a landscape-level 

natural process that is integral to healthy for-

ests of the Western U.S. And yet, when it crosses 

into local communities, it becomes a hazard. In 

addition, 95% of wildfires are started by humans 

(CalFire), so as more people move into the 

area, the number of wildfires is also expected to 

increase. 

The majority of Truckee parcels and infrastruc-

ture are located in a Very High Fire Hazard 

Severity Zone (Fig. 5), including emergency 

response infrastructure, schools, bridges, govern-

ment buildings, and other critical infrastructure. 

Major fires have been documented in Truckee 

throughout history (Fig. 6). Most homes were 

built prior to the recent and stringent WUI 

building codes (2008), making them more vul-

nerable to wildfire. 

Within the Very High Fire Severity Zone, fire risk 

is increased by property owners, homeowners 

and renters who do not manage their vegeta-

tion. Because of the high proportion of renters, 

vacation homes, and second homes, many resi-

dences do not actively manage their vegetation. 

Continued development of the Wildland-Urban 

Interface (WUI) will continue to increase this 

risk to infrastructure and lives, including those of 

firefighters. 

Electrical blackouts and fire and heat dam-
age to infrastructure – Truckee Donner Public 

Utility District (TDPUD) Electric Department 

and Liberty Utilities deliver electricity to the 

Town of Truckee. TDPUD manages 133 miles of 

overhead and 82 miles of underground electrical 

distribution infrastructure. They receive their 

power from Utah Associated Municipal Power 

Systems, Western Area Power Administration, 

and Northern California Power Agency. Nevada 

Energy also provides transmission lines to serve 

TDPUD.

Climate change can affect energy systems in 

numerous ways, including affecting distribution, 

demand, and sourcing. Wildfire, heat waves, and 

severe storms can disrupt electrical transmis-

sion lines. Disruptions can be deadly, especially 

for elderly residents, people requiring medical 
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equipment, and those who cannot afford alterna-

tives for heating or cooling. 

Recent electrical shutoffs in other parts of the 

state have elevated awareness of the high poten-

tial for electrical shutoff during severe condi-

tions, as well as the potentially deadly and costly 

outcomes. Truckee’s complex ownership of infra-

structure and power generation further compli-

cates power shut-off issues, potentially leading to 

longer periods without power. Vulnerable popu-

lations include those with critical medical equip-

ment, elders, businesses, and low income workers 

who do not get paid if their place of work is 

closed unexpectedly. Even losing a fridge full of 

food can be a significant economic hardship for 

many families. 

Extreme heat could further increase the demand 

for electricity, overwhelming the system during 

heat waves. Increased demand would also 

threaten Truckee’s efforts to reduce greenhouse 

gas emissions and mitigate climate change. 

Flood damage to neighborhoods – 

Approximately 193 acres within Truckee city 

boundaries are within the 100-year and 500-year 

flood plains. This includes 235 parcels and 549 

people residing in these zones (Fig. 4). As cli-

mate change progresses, storms are expected to 

become larger, and rain-on-snow events more 

common, potentially increasing the likelihood 

of flooding. 100-year and 500-year floods could 

become 2.5-3 times more common, with even 

larger events to come. Flood risk is highest 

Figure 4. The areas in Truckee in the 100-year flood zone (purple) and 500-
year flood zone (turquoise), as designated by FEMA. Graphic from the Town of 
Truckee 2019 Existing Conditions Report, created by Ascent Environmental.

100-year and 500-year floods could become more common, with even larger 
events to come.
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around Donner Lake Shore, Donner Creek, 

Lower Trout Creek, and Cold Creek. 

Additional flood risk comes from the Martis 

dam, one of the top six at-risk dams owned by 

the Army Corps of Engineers. Dam failure would 

inundate the town’s sewage treatment plant and 

cut off Glenshire subdivision. The risk of dam 

failure is significantly increased for many years 

post-fire, with increased runoff, erosion, debris 

and mudflows.13

Difficulty meeting greenhouse gas emissions 
targets – Truckee is dedicated to reducing green-

house gas emissions and is exploring potential 

strategies for doing so. Because of the urgency 

for emissions reductions on an international 

scale, this will require both energy conservation 

(reducing demand) and substantial shifts in 

energy sources over the next few decades. Shifts 

from fossil fuels to renewable energy could occur 

at the local level, or at the utility level, which 

would have different impacts on the community 

as a whole. 

As climate change progresses, energy use is 

expected to increase, largely due to increasing 

demand for air conditioning. This will make it 

more difficult for Truckee to reduce emissions. 

Another concern is that any disruptions to elec-

trical production that affect pricing could impact 

lower income residents and other vulnerable 

populations. 

On a positive note, Truckee residents are 

expected to pay less for heating their homes and 

businesses, saving money on utilities in the win-

ter. This can reduce natural gas and propane use, 

and lower greenhouse gas emissions over time. 

Damage to roads and culverts – The Town of 

Truckee Public Works Department maintains 

Daniel Phelps, US Air Force
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Figures 5 and 6. Wildfire 
risk zones (top) and 
perimeters of historical 
fires (bottom) in Truckee 
and the surrounding 
area. Map from the 
Town of Truckee 2019 
Existing Conditions 
Report, created by Ascent 
Environmental.

approximately 100 miles of drainage ditches 

and 15 miles of culverts. Washouts, erosion, and 

water contamination are some of the potential 

impacts associated with inadequate stormwa-

ter infrastructure. Ongoing maintenance and 

replacements allow for upgrades and improve-

ments over time. 

As storms become larger with climate change 

and rain-on-snow events become more likely, 

adjustments to stormwater infrastructure will 

be required. Without upgrades and replace-

ments, damage to roads and increased flooding 

during extreme events is expected. Roads are also 

expected to incur damage with more freeze-thaw 



28   |   Climate Change Vulnerability Assessment for the Town of Truckee, California

events and wildfire. Finally, more visitors as the 

inland valleys heat up translates into more wear 

and tear to roads, as well as demand for addi-

tional travel routes. 

Damage to water and sewer infrastructure 

– Truckee Sanitary District (TSD) provides 

Very High 
Fire Hazard  
Severity Zone
80% of town
12,256 acres

High Fire  
Hazard  
Severity Zone
18% of town
3,571 acres

Moderate Fire Hazard  
Severity Zone
2% of town
495 acres

wastewater collection and conveyance services 

for most of the community. If Truckee’s popu-

lation were to grow quickly, projections show 

that, without significant improvements, Truckee’s 

sewer infrastructure would be inadequate by 

2025.14 With an influx of visitors and/or climate 

refugees, growth may exceed TSD’s capacity. 

Town of Truckee
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Identified Vulnerabilities

The vulnerability assessment identified the following infrastructure-related vulnerabilities to the 
Town of Truckee:

HIGH 
§  Overburdened infrastructure (water, sanitation, roads, public buildings and services) as 

people come to Truckee in order to escape heat and drought from other areas 

MEDIUM-HIGH 
§  Localized traffic congestion and concern for evacuation with increasing population and 

extreme events, especially wildfire and flooding

§  Risk to life, property, and homes during evacuations

§  More electrical blackouts and other damage to electric infrastructure due to heat and 
wildfire; cost and capacity issues due to increased summer demand

§  Flood damage to infrastructure (such as culverts, roads, sewers) and neighborhoods (such 
as mobile homes near Donner Creek)

MEDIUM 
§  Increasing difficulty meeting greenhouse gas emissions targets as electrical demand 

increases

MEDIUM-LOW 
§  Damage to water and sewer infrastructure from wildfire and an influx of residents and 

visitors

Note: Overall vulnerability ranking is determined from the combined scores for time frame, sensitivity, and 
adaptive capacity.

Truckee’s water resources were primarily found 

to not be vulnerable to climate change impacts. 

Truckee residents mostly receive water through 

the Truckee Donner Public Utility District. The 

water comes from the Martis Valley Groundwater 

Basin, which encompasses 57 sq. miles within the 

Middle Truckee River Watershed. 

Sustainable yield of the aquifer has been esti-

mated at 24,000 acre feet per year. In 2015, 

approximately 2,411 million gallons was 

pumped.15 Total demand by 2035 is estimated at 

4,217 million gallons per year, requiring addi-

tional production capacity. Even during severe 

periods of drought, the utility has operated 

within sustainable yield for more than 25 years, 

and is expected to continue to do so, even under 

increasingly variable conditions. 
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Business and Economics

The largest employment sector in Truckee is the 

accommodation and food service sector, which 

provides about 22% of employment in town. 

Second is education, health care, and social assis-

tance, at 21%. Also important is the construction 

and mining sector, which employs about 17% of 

the local labor force.16

Housing growth rates have kept up with popu-

lation growth rates from 2010-2018. However, 

about 52% of the housing in Truckee is used for 

seasonal, recreational, or occasional use. Of the 

remaining housing, 3.5% is vacant (available for 

rent) which indicates a tight housing market, but 

still close to normal levels.17

Climate change vulnerabilities to the economic 

sector in the Town of Truckee were identified. 

They include:

Changing workforce and potential loss of 
employment in the service and recreation 
industries – With a dozen ski resorts within 

30 miles of Truckee, plus visitors for camping, 

hiking, mountain biking, and fishing during the 

summer, jobs in the outdoor recreation and ser-

vice industry are currently abundant. These jobs 

are generally lower income positions.

Projections for declining snowpack are dire, how-

ever, and the workforce could change dramati-

cally in the coming decades. A loss of 68-71% of 

April snowpack by the middle of the century, and 

84-96% towards the end of the century means that, 

even if emissions are aggressively reduced in com-

ing years, the ski industry is unlikely to be sustained 

without significant changes in how it operates. This 

could open up additional time and opportunties for 

other, non-snow related recreation and industry. 

Wildfire costs related to loss of infrastructure, 
tourism, and business – Wildfire risk is expected 

to increase in Truckee, as temperatures rise and 

vegetation becomes increasingly drought stressed. 

Three of four models indicated increasing wildfire 

risk in the Prosser Creek-Truckee River watershed 

(Fig. 7). Drought stress is expected to increase 

by 32-51% by the middle of the century and by 

44-78% by the end of the century.18

Jasperdo / CC BY-NC-ND 2.0

Even if emissions are aggressively 
reduced in coming years, the ski 
industry is unlikely to be sustained 
without significant changes in how 
it operates.
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Wildfires have catastrophic impacts to individuals 

and businesses when lives, homes, or buildings are 

lost, but it does not automatically lead to over-

all economic losses. Fire suppression efforts and 

rebuilding provide economic opportunities within 

the community and bring in revenue. Labor mar-

kets can be disrupted during large wildfires, but 

short-term gains are often seen as local employ-

ment increases during recovery. Unfortunately, 

this new labor market is highly seasonally variable 

and short term, leading to greater workforce insta-

bility within the community.19

Community infrastructure and services 
impacted by lower revenues – In addition to the 

direct impact of wildfire to Truckee, local businesses 

are likely to be affected by smoke from wildfires 

throughout the region. Smoke can deter tourism 

and visitation to the area, reducing revenues. Local 

businesses can also be impacted by extreme events, 

such as flooding. Reduced revenues to city govern-

ment are expected to lead to reduced services and 

resources for the community-at-large, including 

Truckee’s most vulnerable populations. 

Loss of opportunities for outdoor workers – 

Severe heat, smoke, large storms, and other 

inhospitable conditions are likely to affect the 

amount of time that workers are able to spend 

outdoors. Unhealthy air quality and severe heat 

can affect construction workers, yard mainte-

nance workers, painters, and a variety of others. 

Many outdoor positions are also low income and 

some employ non-English speakers who may be 

even more vulnerable to overall impacts. 

Lower income residents pushed to homeless-
ness and food insecurity – Many people expe-

rience homelessness at points throughout their 

lives, including children and families. Some of 

Truckee’s homeless are chronically unhoused, but 

many residents experience temporary homeless-

ness due to hardships, such as the loss of a job or 

unexpected medical expenses. 

Those already economically insecure are the 

most vulnerable to climate-related disruptions, 

such as flooding, heat waves, and wildfire evac-

uations. After the 2017 Thomas fire in Ventura 

Figure 7. Historical and future pro-
jected area burned by wildfire (in hect-
ares) across the Prosser Creek-Truckee 
River watershed, based on the higher 
emissions pathway (RCP8.5). Data 
from four global climate models from 
Cal-Adapt.
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County, for example, many homeowners who 

lost their homes became part of the rental mar-

ket, and renters at the very bottom of the market 

(least expensive) were forced into homelessness. 

This can also happen in response to widespread 

flooding, and can exacerbate mental health 

issues, substance abuse, domestic abuse, hospital 

room visits, and criminal justice costs. 

Higher utility and insurance costs – As utilities 

shift to renewable energy and extreme events 

become more common, both utility rates and 

insurance rates are expected to increase. This will 

impact individuals, government, and businesses. 

Lower income families, home owners, and elderly 

residents could be most vulnerable. Insurance 

may become unavailable for high risk homes, 

hurting the housing market, construction and 

engineering jobs, and local tax revenues. 

Decline of ski industry – The ski industry pro-

vides extensive seasonal employment for Truckee 

residents. Resort workers, guides, marketing pro-

fessionals, photographers, and others will all be 

impacted by the declining snowpack. The indus-

try currently attracts high-paying visitors from 

the Bay Area and other wealthy areas, who may 

no longer come to the area. Significant revenue 

could be lost over time. 

Financial and housing instability due to cost of 
living increases – Climate impacts are expected 

to increase the cost of living in numerous ways. 

Utility and insurance costs are expected to rise. 

Recovery costs after extreme events and disasters 

can also take a toll. On a positive note, heating 

costs are expected to decline over time with higher 

temperatures and fewer nights below freezing.

Identified Vulnerabilities

The vulnerability assessment identified the following climate change vulnerabilities for the 
economic sector in the Town of Truckee.

HIGH 

§  Changing workforce and potential loss of employment in the service and recreation 
industries

§  Wildfire emergency costs related to loss of infrastructure, tourism, and local businesses

§  Lower revenue from tourism affecting local community infrastructure and services

§  Higher utility and insurance costs, affecting residents, businesses, and government

MEDIUM-HIGH 

§  Decline of ski industry and loss of important local revenue

§  Cost of living increases leading to financial and housing instability

§  Lower income residents pushed to homelessness and food insecurity

MEDIUM 

§  Smoke and extreme conditions lead to loss of work opportunities and income for outdoor 
workers

Note: Overall vulnerability ranking is determined from the combined scores for time frame, sensitivity, and 
adaptive capacity.
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Culture

The character of Truckee comes from complex 

local history and culture over a mix of timescales. 

Truckee and the surrounding area are rich in 

cultural sites from the native Washoe (Wašiw) 

people, as well as the Shoshone and Paiute, who 

continue to reside in the region. Truckee’s more 

recent history as a stop on the trans-Sierra wagon 

road and a railroad town brought travelers seek-

ing new opportunities out West. A more recent 

layer of cultural influence stems from nature-

based recreation and outdoor enthusiasts drawn 

to the area for its natural beauty and active life-

styles. Many immigrants from Latin America and 

their families also call Truckee home, finding a 

safe and family-oriented community with oppor-

tunities for employment and education.

Climate change vulnerabilities to the local cul-

ture of Truckee were identified. They include:

Loss of revenue and increased demand for 
services by non-profit organizations – Non-

profit organizations are vital for many of the 

services and values people in Truckee rely on. 

Non-profits provide valuable services, including 

homeless shelters, food for children and families, 

restoration of natural areas and habitats, pro-

tection for victims of domestic violence, mental 

health services, and a safety net for those who 

have experienced severe hardship. As climate 

change progresses, many of the factors that lead 

to such hardships are expected to be significantly 

If natural systems become degraded, 
local residents may experience less 
of a connection with nature and less 
healthy lifestyles.

MitchBarrie / CC BY-SA 2.0
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exacerbated, including domestic violence, food 

insecurity, degradation of natural areas, mental 

health issues, and homelessness. At the same 

time, non-profit organizations may experience 

tighter and tighter funding opportunities, limit-

ing their capacity to serve the community. 

Loss of nature-based culture – Key to the local 

culture and values of Truckee is the nature-based 

culture that draws people to the town and helps 

to shape investments in trails, native plants and 

wildlife, and open space. The connection of 

Truckee residents with their surroundings affects 

educational programs, activities, and priorities 

for town investments. If natural systems become 

degraded from climate change, and heat, smoke, 

fire, and other extreme events keep people 

indoors, local residents may experience less of a 

connection with nature, lower quality of life, and 

less healthy lifestyles. 

Cultural shift with people moving to the area 

– The small town atmosphere is one of the values 

most cited by Truckee residents, and is at risk 

from climate change. People escaping heat, fires, 

and drought are increasingly able to telecom-

mute, allowing them to live in Truckee even if 

their jobs are elsewhere. 

The local nature-based culture may also be 

impacted by an influx of people moving to 

Truckee from other areas to escape heat and 

drought conditions. These people may bring with 

them a more sedentary or consumer-based cul-

ture. A loss of interest in nature and the outdoors 

would affect mental and physical health, espe-

cially among children and young people. 

Loss of Washoe cultural sites and resources 

– The Washoe were original inhabitants of the 

land where Truckee is located. Truckee and the 

surrounding sub-basin falls within the center of 

Washoe territory (Fig. 8), with primary use by 

the northern Washoe. 

Figure 8. Primary and secondary resource areas 
used by the Washoe (from Washoe Tribe website, 
www.washoetribe.us).

Historically, small groups traveled through high 

mountain valleys collecting edible and medici-

nal roots, seeds and marsh plants. In the higher 

elevations, men hunted large game (mountain 

sheep, deer) and trapped smaller mammals. 

Cutthroat trout were an important staple. Semi-

permanent Washoe settlements were docu-

mented along the Truckee River between Donner 

and Martis creeks. 

Declines in Washoe population and tradi-

tional resource use were caused by incoming 

Euroamerican groups. In 1994 the Washoe 

Tribal Council developed a Comprehensive Land 

Use Plan that includes goals of reestablishing 

a presence within the Tahoe Sierra and revital-

izing Washoe heritage and cultural knowledge, 

including the harvest and care of traditional 

plant resources and the protection of traditional 

properties within the cultural landscape. 
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These goals are threatened by climate change, as 

native plants and animals are expected to decline 

in the area while non-native and invasive species 

are expected to increase. Cold-water fish, like cut-

throat trout, are especially at risk,20 as are ripar-

ian and wetland species, montane forest species, 

and others.21

Loss of or damage to cultural sites and 
resources related to European exploration 
and settlement – Truckee holds a trove of 

historical sites related to the California Gold 

Rush and European settlement from the 1800s 

and early 1900s. Historical sites are vulnerable to 

impacts from erosion, flood events, drought, and 

wildfire. Loss of valuable sites and features could 

affect tourism. Some important sites include 

downtown Truckee, historic homes on High 

St., Cottonwood restaurant, Donner State Park, 

Donner Camp, Donner Lake, Stampede and 

Prosser Lakes. 

Sustainability more difficult to achieve – 

Truckee is currently increasing its efforts to 

become a sustainable community. Local residents 

care about their impacts on the environment, 

and many programs are in place and are grow-

ing. These programs stem from local values and 

support. They also require significant resources 

and investment. With greater disruptions to live-

lihoods and higher stress from climate impacts, 

local residents may no longer have the capacity 

or values to support sustainability programs and 

actions. Also of concern is the ability of local 

business to meet sustainability requirements or 

mandates, as their resources become more lim-

ited and/or variable. 

Miguel Stanley CC BY SA 4.0

Frank Schulenburg / CC BY-SA 3.0
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Identified Vulnerabilities

The vulnerability assessment identified the following cultural vulnerabilities to the  
Town of Truckee:

HIGH 

§  Non-profit organizations likely to experience higher demand and less funding 
opportunities

§  Loss of outdoor recreation and nature-based culture, leading to cultural shift throughout 
the community and especially among young people 

§  Loss of small-town culture as more people move to the area to escape impacts elsewhere

MEDIUM-HIGH 

§  Sustainability culture increasingly difficult to achieve as community resources 
(government, business, and personal) become more tight

§  School and youth experience affected by smoke, heat, and loss of outdoor sports and 
winter recreation

§  Washoe cultural sites and resources impacted from extreme events, erosion, and 
disturbance

MEDIUM 

§  Vulnerable popoulations and Latinx community especially affected by extreme events due 
to lower quality housing, fewer backup resources, and greater exposure to the elements

Note: Overall vulnerability ranking is determined from the combined scores for time frame, sensitivity, and 
adaptive capacity.

School and youth experience – Young people 

in Truckee participate in many outdoor sports 

and activities that will be affected by smoke, 

wildfire, heat, and larger storms. Opportunities 

for snow sports in particular, are likely to be lost 

as snowpack declines. More concerning, however, 

is the potential for outdoor activities to be lim-

ited by smoke and heat, leading to a lifetime of 

poorer health among young people and a loss of 

nature-based recreational values and activities. 
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Communities around the U.S. and world are 

working to develop strategies to address the 

impacts associated with climate change. Due 

to greenhouse gas emissions already released, 

current trends associated with larger and more 

extreme storms, droughts, and wildfires are 

expected to continue for many decades. If emis-

sions are quickly reduced, however, many of 

the more extreme impacts can be avoided. As 

Truckee prepares for significant changes to its 

surroundings and way-of-life, it will be import-

ant to increase protections for disadvantaged 

populations. Many current stressors to disadvan-

taged populations are expected to be exacerbated 

by climate change, including employment and 

food insecurity, low income, existing health con-

ditions, inadequate living conditions, and other 

chronic stressors. 

Protecting natural systems is also vitally import-

ant. Not only do they create the character of 

Truckee, but they buffer the community from 

direct climate change impacts. 

Strategies to address the impacts of climate 

change, which are being developed as part of this 

planning process, are expected to include, for 

example, the development of renewable energy 

systems, more sustainable building and develop-

ment practices that protect people from fire and 

flooding, increased environmental protections to 

ensure healthy and functioning natural systems, 

and programs that ensure that the most vulnera-

ble populations in Truckee do not bear the brunt 

of climate impacts. Such strategies have numerous 

benefits to both people and the natural environ-

ment. Robust climate change solutions are positive 

strategies for the whole community.

CONCLUSIONS
Beau Rogers / CC BY NC 2.0
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Key Climate Hazards

Truckee has already experienced 2° F of warming 

over the last 80 years. Compared to the historical 

period, there are now 8 fewer days per year below 

freezing and 10 additional days per year above 

90° F. Snowpack has declined by 15%. 

Temperatures in Truckee are projected to con-

tinue to increase, with 8-11° F warming by the 

2080s if emissions are not reduced, and 5-7° F 

warming if emissions are reduced substantially 

in the near future. Based on the most up-to-date 

climate research and projections, eight key cli-

mate hazards were identified for Truckee. These 

were used to identify vulnerabilities across the 

community.

Climate change vulnerabilities among the people and resources of Truckee, California

Declining Snowpack – April snowpack is 
expected to decline by 84-96%

Wildfire and Smoke – Wildfire area could 
increase by 21-72%

Loss of Nature – About half of native habitat in 
the Sierras could become marginal

Rain-on-Snow – Rain-on-snow could become 
twice as frequent, causing flooding

Pests and Disease – Pests and disease could 
spread, affecting people and crops

Larger Storms – The amount of precipitation in 
the largest storms could increase 5-30%

Severe Heat – Truckee could experience 32-57 
more days/year above 90° F

Drought – Drought stress could increase by 
44-78%

Vulnerabilities are ranked based on the timeframe for projected impacts, 
sensitivity of the focal population or resource, existing adaptive capacity, and 
stakeholder prioritization.

 
Rank

 
Sector

 
Impact/Risk

 
Climate Hazard(s)

Time 
frame

Sensi- 
tivity

Adaptive 
Capacity

1 Nature Wildfire risk to forests, affecting wildlife, 
natural areas, and recreation  

Near 
term

High Low

2 Culture/ 
Economic

Declining service and recreation industry 
jobs in both winter and summer    

Near 
term

High Low

3 Economic Economic costs of wildfire and smoke 
related to infrastructure losses, tourism 
declines, and local business expenses

Near 
term

High Low

4 Culture/ 
Built/ 

Economic

Loss of nature-based and small-town 
culture as conditions become less 
conducive to outdoor recreation and 
more people move to the area to escape 
impacts elsewhere

       
Near 
term

High Low

5 Nature/ 
Built

Impacts to trails, forests, wetlands, and 
meadows as more people visit during 
snow-free seasons

Near 
term

High Low

6 Built Overburdened infrastructure (water, 
sanitation, roads, public buildings and 
services) as people come to Truckee from 
other areas to escape heat and drought

 
Near 
term

High Low

7 Economic Lower revenue from tourism affecting 
government resources, public 
infrastructure and services for the 
community

     
Near 
term

High Low
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Rank

 
Sector

 
Impact/Risk

 
Climate Hazard(s)

Time 
frame

Sensi- 
tivity

Adaptive 
Capacity

8 Culture/ 
Health

Non-profit organizations (health, safety, 
environmental, etc.) overburdened from 
increasing demand for services at the 
same time as lower funding resources

    
Near 
term

High Low

9 Culture/ 
Health/ 
Nature

Loss of outdoor recreation, winter 
activities, and nature-based culture 
leading to change in values and health 
declines

  
Near 
term

High Low

10 Built Traffic congestion to increase with 
wildfires, flooding, and climate refugees    

Near 
term

High Low/Med

11 Culture Sustainability goals increasingly difficult 
to achieve with higher costs for housing, 
energy

 
Near 
term

High Low/Med

12 Built/ 
Health

Electrical blackouts and damage to 
electrical infrastructure are expected to 
affect prices, distribution and sourcing, 
and peoples’ health

  
Near 
term

Med Medium

13 Economic Higher utility and insurance costs, as well 
as difficulty obtaining insurance, could 
affect businesses, residents, and local 
government

   
Near 
term

High Medium

14 Health Mental health impacts and trauma 
associated with disasters and 
degradation of natural environment

    
Near 
term

High Medium

15 Built/ 
Health

Risk to peoples’ lives (safety), property 
and homes (real estate)    

Near 
term

High Low/Med

16 Culture/ 
Health

School and youth experience are likely 
to be impacted by loss of winter sports, 
limited outdoor activity, and loss of 
nature-based values and activities for 
learning

     
Near 
term

High Medium

17 Health Increased violence and domestic 
disputes during extreme heat and other 
events

   
Mid 
term

High Low

18 Built Damage to roads and culverts from more 
flooding, fire, freeze/thaw, and traffic    

Near 
term

Med Low/Med

19 Nature Degradation of nature and loss of native 
species as climate related impacts, 
including more drastic year-to-year 
variability, affect natural ecosystems

      
Near 
term

High Medium

20 Economic Ski industry decline is expected to result 
in a loss of revenue for local government 
and the town at large, and affect the 
workforce

 
Near 
term

High Low/Med

21 Culture Washoe cultural sites and resources 
impacted from extreme events, erosion, 
and disturbance

      
Mid 
term

High Low

22 Economic Increased homelessness and food 
insecurity as extreme events cause 
disruptions to daily life

     
Mid 
term

High Low
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Rank

 
Sector

 
Impact/Risk

 
Climate Hazard(s)

Time 
frame

Sensi- 
tivity

Adaptive 
Capacity

23 Economic/ 
Built

Financial and housing instability 
expected to increase with climate related 
maintenance and policies for higher 
efficiency

   
Mid 
term

High Low

24 Nature Forest health impacts from insects, pests, 
pathogens, drought and invasive species   

Mid 
term

High Low

25 Culture/ 
Health

Vulnerable populations and Latinx 
community affected by extreme events 
due to lower quality housing, fewer 
backup resources, and exposure to the 
elements

    
Mid 
term

Med Low

26 Health Overburdening of the health care system 
and increased cost      

Mid 
term

High Medium

27 Health Overburdening of emergency services 
may result in lower preparedness, higher 
mortality, and mental health impacts to 
emergency responders

   
Mid 
term

High Medium

28 Economic/ 
Culture

Loss of work opportunities and income 
for outdoor workers due to severe 
conditions limiting their hours

   
Mid 
term

High Medium

29 Health Increase in pests, disease, water-borne 
and food-borne illnesses that affect 
peoples’ health

     
Mid 
term

Med Medium

30 Built Meeting GHG emissions targets could 
become more difficult as costly impacts, 
ongoing disruptions, and increasing 
population threaten goals

  
Mid 
term

Med Medium

31 Built Damage to water, storm drain, and sewer 
infrastructure from wildfire, flood events, 
and more people

   
Mid 
term

Med High

32 Health Asthma, allergies, respiratory disease, 
heart disease, and other heat and smoke-
related illnesses expected to increase

   
Mid 
term

Med High

33 Nature More variable and lower water levels 
and warmer temperatures in lakes, rivers 
and streams affect algae blooms, loss of 
wetlands, and degradation of riparian 
areas

   
Mid 
term

Low/
Med

High

34 Nature Flood damage and declines in water 
quality in streams and rivers from larger 
storms, extreme events, erosion and 
sedimentation

    
Mid 
term

Med High

Note: The timeframe is when the impact is expected to affect 
Truckee. Near-term impacts are associated with greater 
certainty than long-term impacts.

Near-term = current to 2030s
Mid-term = 2040s to 2060s
Long-term = 2070s to 2090s and beyond

Sensitivity – how great of an impact is 
expected based on the projections

Adaptive capacity – existing capacity 
(resources or behaviors) to respond to 
the impact
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Appendix	to	the	Climate	Change	Vulnerability	Assessment	for	the	
Town	of	Truckee,	California	

Climate	Change	Risk	and	Onset	
 

 

 

Introduction	
Climate	change	poses	a	significant	risk	to	the	people	and	natural	resources	of	Truckee,	
California.	In	a	cross-sector	assessment	of	climate	change	specific	to	Truckee,	a	suite	of	
climate	hazards	was	identified.	These	included	severe	heat,	larger	storms,	pests	and	disease,	
rain-on-snow	events,	flooding,	loss	of	species	and	ecosystems,	wildfire	and	smoke,	drought,	
and	declining	snowpack.	These	hazards	vary	in	trajectory,	timeframe,	overall	magnitude,	and	
their	likelihood	of	occurrence.	While	all	are	expected	to	have	significant	impacts,	some	are	
occurring	more	quickly	or	with	greater	magnitude	than	others.		
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Climate	Hazards	
Climate	change	impacts	and	projected	trends	vary	significantly	across	the	landscape.	The	
following	climate	hazards	were	identified	as	the	most	potentially	impactful	for	the	Town	of	
Truckee.		

Table	1.	Identified	climate	hazards	and	their	projected	trajectory	of	change,	expected	
magnitude,	timeframe	of	occurrence,	and	overall	likelihood	(or	certainty)	based	on	model	
agreement.		

Climate	
Hazard	

	

Trajectory	
	

Magnitude	
	

Timeframe	
	

Likelihood	

April	
Snowpack	

Ü	 68-71%	decline	
84-96%	decline1	

By	2050s	
By	2080s	

	

Very	High	

Wildfire	
&	Smoke	

Û	 21-72%	increase	in	area	
burned1	

	

By	2080s	
	

Medium	

Loss	of	
Nature	

Û	 45-56%	of	habitat	degraded2	
82%	of	fish	increase	in	
extinction	probability3	

	

2100	
	

Medium	

Rain-on-
Snow	

Û	 	

More	than	twice	as	frequent4	
	

2100	
	

Medium	

Pests	&	
Disease	

Û	 	

Not	quantified,	but	substantial	 By	2050s	
By	2080s	

	

Medium-High	

Larger	
Storms	

Û	 Amount	of	precip.	in	largest	
storms	to	increase	5-30%5	

	

By	2080s	
	

High	

Severe	
Heat	

Û	 14-31	more	days	above	90°	F	
32-57	more	days	above	90°	F	
Temp.	8-11°	F,	on	average1	

By	2050s	
By	2080s	

	

Very	High	

Drought	
Stress	

Û	 32%	to	51%	higher	
44%	to	78%	higher1	

By	2050s	
By	2080s	

	

High	

 



3 

Climate	Change	Vulnerabilities	
Based	on	the	climate	change	trends	identified	specific	to	the	Town	of	Truckee,1	as	well	as	the	
hazards,	vulnerabilities	were	identified	across	the	community.	The	community	sectors	that	
were	assessed	included	Nature	(natural	resources,	biological	diversity,	fish	and	wildlife,	and	
native	habitats),	Culture	(youth,	immigrant	communities,	cultural	traditions,	Native	
American	tribes,	customs,	and	resources,	city government, and	historical	landmarks),	Health	
and	Safety	(health	care,	emergency	response,	emergency	preparedness,	and	law	
enforcement),	Business	and	Economics	(local	business,	tourism,	regional	economics),	and	
Built	(buildings,	roads,	gas	and	electrical	infrastructure,	water,	sewer	and	stormwater	
infrastructure,	dams,	and	others).		

For	each	specific	vulnerability,	the	following	information	was	collected	(Table	2):	

1. Sector(s)	affected
2. Impact	or	risk
3. Climate	hazard(s)	leading	to	the	impact
4. Projected	timeframe	(Near	term	=	already	occurring	or	within	15	years;	Mid-term	=

Occurring	by	2035-65;	Long-term	=	Occurring	by	2065-95)
5. Likelihood	(the	level	of	agreement	among	model	projections)
6. Sensitivity	(how	much	the	target	resource	or	population	is	affected	by	the	impact)
7. Adaptive	Capacity	(whether	there	are	already	resources	or	policies	in	place	to	reduce

the	impact)
8. Focal	Populations	(the	resources	or	populations	most	impacted	or	vulnerable)

The vulnerabilities were ranked based on timeframe, sensitivity, and adaptive capacity. Additional 
prioritization was carried out during the Stakeholder Workshop to help rank which vulnerabilities 
are more or less urgent to address. The combined rank is listed in the first column of Table 2, and 
the resulting list is color coded to by relative importance. It is important to note that ALL 
vulnerabilities were identified as important, but some are more urgent to address than others.  

Red = High 

Orange = Medium-High 

Yellow = Medium 

Green = Medium-Low 

Dark green (none) = Low 
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