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Disclaimer 

This report offers information on Fresno County’s transportation assets' climate hazard exposure, vulnerabilities, 
and risks. Future conditions are inherently uncertain. Climate models, data, and scenarios have limitations, and 
regional impacts may vary. Forward-looking statements are based on current assessments and interpretations of 
available information, which may not reflect how actual events unfold over time. The report's information should 
be interpreted cautiously and with professional judgment. 
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Key Terms 
Adaptation: Adjusting to climate change by taking steps to reduce risks and make 
communities, economies, and nature more resilient. 

Consequence: The costs or impacts of damage to transportation, such as repair costs, 
delays, or safety risks. 

Criticality: How important a transportation system (like a road or bridge) is for keeping things 
running smoothly. 

Downtime: The time when a transportation system (like a road, bridge, or airport) isn’t 
working properly due to a disaster, causing delays and disruptions. 

Dry Bulb Temperature: The actual air temperature, measured without considering humidity. 

Exposure: The features of a transportation system (like location and materials) that 
determine how much it is affected by a hazard. 

Facility: Any transportation infrastructure, such as a highway, railroad, airport, or public 
transit system. 

Hazard: A possible climate-related event (like a flood, wildfire, or extreme heat) and how 
likely it is to happen. 

Heat Index: A measure of how hot it feels when both temperature and humidity are 
considered. 

Mitigation: Actions taken to slow down or reduce the effects of climate change by cutting 
emissions or lessening climate-related damage. 

Risk Assessment: A process that looks at the chances of a hazard happening and its 
possible effects on transportation, giving it a risk level from low to severe. 

Vulnerability: How likely a transportation system is to be damaged when exposed to a 
hazard. 
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Executive Summary  

The Fresno County Climate Resiliency Plan is a roadmap for Fresno County on its journey to 
become more resilient in the face of a changing climate. The Plan identifies transportation 
assets in Fresno County that are at risk of various climate-related impacts, including flooding, 
wildfire, landslides, and extreme heat, and provides a list of projects to help Fresno County 
adapt to its climate risk while also supporting and reflecting local and regional needs. These 
projects will become candidates for Fresno Council of Government’s (COG) 2026 Regional 
Transportation Plan/Sustainable Community Strategy. The Plan specifically guides the 
agency toward five priority projects to advance in the near-term to increase the county’s 
resilience in the face of climate events that are increasing in frequency and severity. The 
transportation assets included in this Plan are shown in the below figure. 

 
 

Key findings from the transportation risk assessment include: 

 

 

Flooding has the greatest impact on the county’s transportation assets. The Cities of 
Fresno and Clovis, and western Fresno County face the highest risk. 

 

Wildfire primarily impacts rural and mountainous communities, many of which are also 
isolated. 

  
Extreme heat is already a major issue across the county and has the largest impact 
on people walking, bicycling, and taking transit, many of whom are low income. 

  
The risk of all climate hazards is expected to increase in the county in the future. 

How This Plan Was Developed 

Fresno COG led the development of this Plan over a 12-month period, with guidance from a 
Technical Working Group and Community Working Group. These working groups were 
comprised of Caltrans, Clovis Transit, Fresno Area Express, Fresno City Planning and 
Development, Fresno County Public Works & Planning, Fresno County Rural Transit Agency, 
San Joaquin Valley Air Pollution Control District, Selma Airport, Leadership Counsel for 
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Justice and Accountability, and Fresno County Board of Supervisors. The public also 
provided input into the Plan at key junctures through a workshop, a public survey, and various 
pop-up events.  

This Plan includes: 

• Chapter 1: Why a Climate Resiliency Plan?: The background and context for the Plan. 

• Chapter 2: Climate Projections in Fresno County: An overview of how climate is 
projected to change in the county. 

• Chapter 3: Risk Assessment Findings: a summary of the most at risk transportations 
assets. 

• Chapter 4: Project Opportunities: a long list of 31 transportation project opportunities to 
improve resilience across Fresno County. 

• Chapter 5: Priority Projects: a short-list of five priority projects, including a detailed 
assessment of the risk and potential solutions for each, and planning-level costs. 

• Chapter 6: Next steps. 

The top five priority projects are included in the table below and shown on the following map. 
These projects were selected based on several criteria, including level of climate risk, 
adaptation co-benefits, criticality, and benefits to equity priority communities.  

Priority Project Description 

Mitigate flooding 
along SR-99 

Mitigate flooding along SR-99 through stormwater infrastructure 
improvements and effective flood management to reduce the 

impacts of stormwater runoff. 

Mitigate wildfire 
impact to Fresno 

County’s mountain 
road network 

Mitigate the impact of countywide wildfires on the county’s 
mountain road network through partnering with other agencies 
to clear ground fuels from forested areas along the high wildfire 
risk road network, supporting innovative financing approaches 

for healthy forest management, and enhancing evacuation 
planning. 

Mitigate extreme 
heat at urban transit 

stops 

Identify urban bus stops served by FAX, Clovis Transit, and 
FCRTA throughout Fresno and Clovis that need bus shelters, 

better shading, and tree canopies to provide critical health 
benefits to those who are transit dependent. 

Mitigate extreme 
heat at FCRTA 

transit stops 

Identify rural bus stops served by FCRTA transit stops that 
need bus shelters, better shading, and tree canopies to provide 

critical health benefits to those who are transit dependent. 

Mitigate landslides 
along SR-168 and 

SR-180 

Mitigate landslide risk along 112 road miles of SR-168 and SR-
180 through interventions like landslide retention measures, 

erosion stabilization, and road realignment if needed. SR-168 is 
specifically a priority as it serves as a vital FCRTA transit route 

serving Auberry and other isolated mountain communities. 
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The Plan provides a strategic framework to enhance the county’s transportation infrastructure 
against the current and increasing risks of climate change. By prioritizing key projects and 
integrating resilience measures, the Plan aims to protect communities, improve mobility, and 
ensure a more resilient and adaptive transportation network for the future. 
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1. Why a Climate Resiliency Plan?  

The impacts from climate change are already at Fresno County’s front door—from the 
September 2020 Creek Fire to major flooding in 2023, recent climate events have driven 
discourse at the government level and among the public around the need to prioritize 
infrastructure investments and develop a tactical strategy for implementation. Projections 
show that extreme climate events are expected to continue and increase in frequency and 
severity, elevating the importance of a resilient transportation network and blueprint for the 
future. 

 
Past events in Fresno County 

  
 Rockslide on SR-168 between Prather and 

Shaver Lake in 2022 
A bridge overtopped by floodwaters in January 2023 

 

The Plan identifies transportation assets in the county that are at risk of various climate-
related impacts, including flooding, wildfire, landslides, and extreme heat, and provides a list 
of projects to help the county adapt to its climate risk while also supporting and reflecting local 
and regional needs. These projects will become candidates for Fresno COG’s 2026 Regional 
Transportation Plan/Sustainable Community Strategy. The Plan specifically guides the 
agency toward five priority projects to advance in the near-term to increase the county’s 
resilience in the face of climate events that are increasing in frequency and severity.  

In 2020, Fresno COG conducted a Regional Transportation Network Vulnerability 
Assessment (TNVA) using funds from 2018-2019 Caltrans Climate Adaptation Planning 
Grant. The TNVA included historical weather-related risks, e.g., wildfires, extreme heat, 
flooding, landslides, etc. and projected future climate changes, and gathered data on the 
county’s multi-modal transportation network. This Plan was informed by a transportation 
system risk assessment (risk assessment) which built upon the TNVA and other past work, 
including the following plans, studies, and data sets in Table1-1 below. Appendix A.5 
describes in further detail the past work that was reviewed. 
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Table 1-1: Plans, studies, and data sets reviewed 

Fresno County Regional Transportation 
Vulnerability Assessment 

Blackstone Corridor Transportation + Housing 
Study 

Federal Transportation Improvement 
Program Fifth National Climate Assessment 

Fresno County Multi-Jurisdictional Hazard 
Mitigation Plan California Fifth Climate Assessment 

Fresno County Annual Action Plan 2023-24 Cal-Adapt 

Fresno County Regional Transportation 
Plan & Sustainable Communities Strategy 

FHWA’s Climate Change Adaptation Guide for 
Transportation Systems 

Fresno Priority Climate Action Plan California Adaptation Planning Guide 

Fresno County General Plan Policy 
Document 

U.S. Department of Transportation PROTECT 
Program 

Fresno County Regional Safety Plan CalEnviroScreen 4.0 

Fresno-Madera State Route 41 and Avenue 
9 Sustainable Corridors Study 

California Public Utilities Commission 
Disadvantage Communities 

Multi-Jurisdictional Pavement Management 
System 

U.S. Department of Transportation Equitable 
Transportation Community Explorer 

Eastside Transportation Corridor 
Improvement Study  

 
The risk assessment brought together all the information—mapping the likelihood of the 
hazards, with the consequences and impacts, to generate a risk rating for all hazards and 
transportation assets. These risk ratings supported the identification of a long list of project 
opportunities to improve the resilience of the transportation system and a prioritized a short 
list of five priority projects based on criteria like equity, transportation asset criticality, and 
overall risk level. This Plan includes a project-level deep dive for each priority project.  

Figure 1-11 illustrates the planning process, from an initial review of existing plans, 
guidelines, and policies to the priority project selection and final plan development 

Figure 1-11: Plan development process 
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The scope of the risk assessment considers the impacts of multiple climate hazards on the 
county’s regional transportation network and infrastructure. In this risk assessment, the 
transportation assets detailed in Figure 1-22 were analyzed based on the risk of wildfire, 
flooding, extreme heat, and landslides: 

Figure 1-22: Transportation assets considered in this Plan 

 
Throughout the plan development process, community members provided feedback through 
a survey, meetings, pop up events, and public review. Community engagement activities and 
feedback are documented in Appendix A.3 and A.4. Feedback was utilized to deepen 
understanding of the consequences of hazard impacts, confirm prioritized projects, and 
provide more nuanced, relevant, and practicable recommendations for mitigating risk.   

The Plan serves as a critical step to address the increasing risks posed by extreme climate 
events to the county’s transportation network. By integrating climate hazard assessments, 
risk evaluations, and strategic project prioritization, the Plan provides a roadmap for 
enhancing transportation infrastructure resilience. With a focus on equity, asset criticality, and 
overall risk levels, the five identified priority projects will help safeguard Fresno County’s 
transportation system against future disruptions and impacts to human health and wellness. 
As climate events continue to intensify, this Plan lays the groundwork for informed decision-
making and proactive investments that will strengthen the county’s ability to adapt and thrive. 
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2. Climate Projections in Fresno County 

The county is projected to experience significant climatic changes in the coming decades. 
Average temperatures are expected to rise substantially, with scenarios projecting increases 
between 1°F and 2.3°F in California over the next few decades. By 2099, temperature 
increases in higher emissions scenarios could be approximately twice as high as those in 
lower emissions scenarios. Heat risks are also anticipated to escalate and the region is 
expected to face hotter, drier, and longer summers, more severe storms, and an 80 percent 
decline in snowpack. Future climate projections were analyzed to understand the implications 
of current and future climate scenarios on flooding, extreme heat, and wildfire hazards in the 
county. 

2.1 Key Findings 
The following overall trends were identified for the county:  

• Flooding: Flooding is an issue in multiple locations across the county, though certain 
areas are more prone to extreme flooding such as the cities of Fresno, Clovis and 
western Fresno County. In the future, extreme rainfall events are projected to become 
more frequent.   

• Extreme Heat: Extreme heat across the county is already a serious concern, and it is 
expected to get even hotter in the future. The county’s heat index is projected to rise 
on average by 5°F to 11°F by 2050 and 2085, respectively. Similarly, temperatures are 
anticipated to increase, as well, causing more stress on the county’s road network, 
which may soften and buckle with the heat.   

• Wildfires: Wildfires predominantly impact rural and mountainous regions in the county 
due to the availability of wildland fuel (trees, brush, etc.). Climate change is expected 
to increase the likelihood and severity of wildfire significantly in certain areas. Some 
projections show that the chance of a wildfire occurring in heavily forested areas of the 
county will triple by end of century.   

2.2 Methodology 
Different climate scenarios and timeframes were considered for the climate hazards listed 
above. These scenarios were created by the United Nations Intergovernmental Panel on 
Climate Change. They are based on complex calculations that depend on how fast 
humans reduce greenhouse gas emissions. The calculations also consider changes in 
population, city growth, education, land use, and wealth. Each scenario is labeled to show the 
emissions level and the Shared Socioeconomic Pathway (SSP), used in the calculations. 

• 2050 and 2085 SSP2-4.5: This is a "middle of the road" scenario. CO2 emissions stay 
about the same before starting to decrease around the middle of the century, but they 
don't reach net-zero by 2100. Socioeconomic factors, like population and income, 
follow their usual trends without major changes. Progress towards sustainability is slow 
and uneven. In this scenario, global average temperatures rise by 2.7°C by the end of 
the century.  

• 2050 and 2085 SSP5-8.5: This is a future to avoid at all costs. CO2 emissions roughly 
double by 2050. The global economy grows quickly, but this growth relies on using 
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fossil fuels and energy-intensive lifestyles. By 2100, the global average temperature is 
4.4°C higher.  

This climate projection analysis employed the best regional public data available for the 
county. The future climate data was processed to translate climate indicators into specific 
intensity measures for different hazards like floods and wildfires. The data for extreme heat 
was directly taken from global climate models. Future landslide hazards were not considered 
in this Plan. 
Present day data was used to understand where transportation assets may be exposed to a 
particular hazard of concern. Then, climate indicators were used to understand how that 
hazard may shift over time in its frequency (i.e., how might a flood or wildfire become more 
likely in the future?). Note there is a limitation in this approach as it does not identify areas 
that are not currently subjected to flooding or wildfire, that may become subject to these in the 
future. The following maps show how climate events are projected to change in the county, 
illustrating the trends described above. More detail is provided in Appendix A.6. 

2.2.1 Flooding 
The FEMA National Flood Hazard Layer (NFHL) provides a general understanding of the 
extents of extreme riverine flood events in the county for present-day climate (refer to Figure 
2-1). FEMA does not provide projections of how these flood zones may change in the future. 
As rainfall is the primary driver of riverine flooding, climate model data, in the form of 
downscaled daily rainfall totals, assisted in estimating how the likelihood of these extreme 
flood events may change in the future. These projected changes are detailed for mid-century 
in Figure 2-2a and end of century in Figure 2-2b which show the percentage change in the 
100-year rainfall.  
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Figure 2-1: Present-day FEMA National Flood Hazard Layer overlayed in Fresno County. 

 
Figure 2-2: Percent change in 100-year precipitation from current climate to future climate scenarios  

by HUC-12s watershed scale. 
(a) SSP5-8.5 2050 (b) SSP5-8.5 2085 

  

2.2.2 Wildfire 
Climate projections provide a metric—the annual probability of a wildfire occurring—for how 
likely wildfires are to happen each year, looking at past decades (from 1950) and future 
decades (up to 2100). The metric compares the chance of wildfires in future decades to a 
baseline, which is the present-day period where climate models are tested using past data. 
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Figure 2-3. Increase in annual probability of occurrence of a wildfire. 

(a) Present-day climate (b) End of century climate, SSP5-8.5 2085 

  

2.2.3 Heat 
Heat index is a metric that combines the effects of dry bulb temperature and relative humidity 
to serve as a proxy for what high temperatures “feel like” on the human body. Heat index is a 
better reflection of a human’s thermal comfort as opposed to standard outside air temperature 
(dry bulb temperature). 

Figure 2-4. Extreme annual heat index for 1 in 5-year extreme heat event. 
(a) Present-day climate present-day climate (b) End of century climate, SSP5-8.5 2085 

  
  

End of century: 
50% Annual probability  

of wildfire occurrence 

Present-day: 
22% Annual probability  

of wildfire occurrence 
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3. Risk Assessment Findings  

The goal of the risk assessment was to identify areas where flood, wildfire, extreme heat, and 
landslide hazard intersect with vulnerable transportation assets and result in impacts (e.g., 
downtime due to road closures) for the following transportation assets in the county: 

Figure 3-1: Transportation assets considered in this Plan 

 
Understanding the relative risks across these transportation assets for different climate 
hazards highlights the areas, assets, and hazards of most concern to help guide Fresno COG 
toward priority projects with the greatest potential benefits. The results from this risk 
assessment were a key input into the development of projects and programs to enhance the 
resilience of the county’s transportation infrastructure.  

3.1 Key Findings 
The risk assessment revealed that of all the transportation assets in the county, roads and 
bridges, transit routes, and bike networks are at the highest risk of either downtime or human 
health consequences resulting from climate impacts. High level findings are described in the 
below and detailed findings are in the following table.  

• Roads and bridges: The impacts of flood and wildfire are similar but impact different 
regions; wildfire and landslides impact mountainous roads while flooding impacts the 
inland valley. 

• Transit network:  Flooding primarily impacts urban transit service served by FAX 
(such as Routes 1, 28, and 38), while rural transit service (such as Coalinga Intercity 
Transit and Westside Transit Routes) is more susceptible to wildfire risk. 

• Bus yards: Flooding has the potential to impact about 25 percent of bus yards, with 
the highest risk at Firebaugh Bus Yard 1, Coalinga Bus Yard, and Orange Cove Bus 
Yard. Wildfire does not impact any bus yards that were evaluated in this study.  

• Rail network: Flood impacts are concentrated along the main lines through the City of 
Fresno and the branch lines in western Fresno County.   

• Airports: Flooding could impact five of the nine airports in the county included in the 
study. These include Fresno Yosemite International Fresno Chandler Executive, 
Selma, William R. Johnston, and Firebaugh Airport. Wildfire does not impact any 
airports that were considered in this study.  

Detailed risk assessment findings are organized by asset and hazard in Table 4, below. 
Roads and bridges, transit routes, and bike networks in the county face the most extensive 
risks given both their location and the preponderance of these types of assets when 
compared to rail, bus yards, and airports. Given this, Table 4 includes further detail only on 
these asset types.
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Table 3-1: Risk assessment key findings by asset and hazard. 

 Flooding Wildfire Extreme Heat Landslides 

Roads and 
Bridges 

• Roads and highways in Fresno 
and western Fresno County, such 
as SR-99 and Belmont Avenue 
are at the highest risk of flooding 

• Bridges and road segments over 
water bodies are of the most 
pressing concern due to the 
potential for damage from 
washout which requires extensive 
repairs. 

• The primary wildfire concern 
involves rural roads and highways 
that serve as essential connections 
between rural mountain 
communities and the inland valley 
(e.g. Pittman Hill Road.) 

• The presence of a bridge can 
increase a road's vulnerability to 
wildfire damage because of the 
potential for structural failure. 
Consequently, mountain roads that 
include bridges are of pressing 
concern. 

• Extreme heat most impacts roads 
in the low-mountain regions.  

• The effects of climate change 
have caused portions of the high 
mountain and western inland 
valley road network to degrade 
more rapidly than designed.   

• Both SR-168 and SR-180 are 
located in  Fresno County’s 
eastern mountain regions, which 
are prone to landslides due to 
slope, soil type, geomorphology, 
and other factors.   

• SR-180 has higher landslide risk 
when compared to SR- 168. 

Transit 
Network  

• The transit routes at high flood risk 
are primarily urban routes 
operated by FAX, specifically 
Routes 1, 28, and 38, which also 
have high weekly ridership. 

• Rural transit routes, operated by 
FCRTA, typically serve more 
isolated communities with smaller 
overall ridership. Among these 
routes, the FCRTA Coalinga 
Intercity Transit and Westside 
Transit Routes have the most 
considerable flood risk.  

• Transit routes at risk of wildfire 
impacts include FCRTA’s Auberry 
Transit and Coalinga Intercity 
Transit Routes.   
 

• Extreme heat is a significant issue 
today, and it uniformly affects 
people walking, bicycling, and 
taking transit in all parts of the 
county. 

• Bus stops without shelters or tree 
canopy exposes transit riders to 
prolonged direct sunlight while 
waiting for the bus. Of particular 
concern is the first and last mile of 
travel where passengers are 
exerting themselves by walking to 
and from a bus stop.   

 

 

Countywide 
Bike 
network 

• Across the countywide bike 
network, bike paths (off-street 
paths) are considered especially 
vulnerable to flood risk due to their 

• Portions of the bike network 
leading into the mountains are 
particularly vulnerable to wildfire 
risk. The primary areas of concern 

• Extreme heat is a significant issue 
today, and it uniformly affects 
people walking and bicycling in all 
parts of the county. 
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 Flooding Wildfire Extreme Heat Landslides 

 proximity to bodies of water. The 
most vulnerable portions of the 
bike network are in Fresno and 
Clovis as well near County 
borders along the San Joaquin 
River and the Friant-Kern Canal. 

are located in the eastern and 
western mountains of Fresno 
County, including routes along 
Auberry Road and Elm Avenue. 

• Lack of tree canopy or other 
shade on portions of the on-street 
and off-street bicycle network 
exposes bicyclists to direct 
sunlight and heat. This exposure 
creates a health risk, especially 
during physical exertion. 
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3.2 Methodology 
Taking a holistic, consistent, risk-based approach to creating a resilient future required a 
method that allowed comparison across the potential impacts of multiple hazards, each with 
different likelihoods and intensities, on several types of infrastructure. For example, wildfires 
may impact roads much less frequently than flooding does but may impact roads more 
severely. The risk assessment provides a framework to be able to make these comparisons 
by considering both the likelihood of an event (e.g., a 100-year flood) in combination with its 
consequence (e.g. the amount of time the road will be closed).  

The risk assessment integrates the following three key components, illustrated in Figure :  

• Hazard: Hazard is assessed by defining the likelihood and intensity measure for a 
particular location. For example, in a given year a flood map may give a one percent 
chance of at least one to three feet of flooding occurring at a given location. 

• Exposure: Exposure is assessed by identifying the assets in hazard-prone and 
understanding their characteristics to see if the hazard may impact them. For example, the 
elevation of a bridge may impact whether the bridge is in fact exposed to flooding. The 
characteristics considered in this study focused on asset location due to the number of 
assets and their geographical spread. 

• Vulnerability: Vulnerability considers how an asset is expected to perform when 
subjected to a hazard. For example, six inches of flooding on a road can inhibit a car’s 
ability to drive safely on the road and therefore result in road closure. One foot of flooding 
may damage critical maintenance equipment at a bus yard requiring it to close for a month 
for repair.  

Figure 3-2: Key components of risk assessment 

 
This approach can be used to assess different types of consequences. For flooding, wildfire, 
and landslide, downtime due to asset closures was assessed. Downtime was also assessed 
for extreme heat for all assets, except for the transit and bike networks where human health 
and wellness impacts were assessed. High heat hazards can have significant impacts on 
health and wellness, particularly for transit riders, and especially for those who are transit 
dependent. The methodology is described in detail in Appendix A.7.  

Health and wellness risks were considered in conjunction with downtime risks to inform 
further adaptation planning decisions like developing a priority project list.  To the extent 
possible, projects that serve multi-benefits, like reducing downtime and improving public 
health, or addressing flooding and heat impacts were prioritized.  
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4. Project Opportunities  

Taken together, the climate projections and the system-wide transportation risk assessment 
focused the Plan on the areas where transportation assets will be most impacted by climate-
related hazards either today or into the future. A list of project opportunities was developed to 
consider as candidates for incorporation into the 2026 Regional Transportation 
Plan/Sustainable Community Strategy and prioritized for consideration in the longer-term, as 
well. 

4.1 Approach to identifying project opportunities 
Project opportunities were identified by aggregating risk and criticality information to develop 
a long list of 31 project opportunities that can address climate impacts to important 
transportation assets in the county. The list of project opportunities consists of a climate 
hazard, and asset class (e.g., road network, bus yards), and a geographical area of high risk. 
The process to get to the long list was: 
 

Figure 4-1: Approach to identifying project opportunities 

 

Step 1: Identify high risk and critical areas 
High risk geographies were identified based on the exposure of transportation assets to 
existing and future climate hazards, as described in Appendix A.8.  

Step 2: Develop project typologies 
Next, project typologies were developed that emerged from the risk assessment, to group, 
characterize, and score projects systematically. The project typologies are shown below. 
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Flooding  
Figure 4-2: Project typologies for flooding 

 

Wildfire 
Figure 4-3: Project typologies for wildfire 

 

Extreme Heat 
Figure 4-4: Project typologies for extreme heat 
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Landslides 
Figure 4-5: Project typology for landslides 

 

Step 3: Score and prioritize project needs locations 
To compare the identified locations for prioritization, the previously developed Hazard Risk 
Score was combined with a Roadway Network Score to develop a final Priority Score. This 
resulted in a long list of 31 “Priority Need Locations” distributed throughout the county. The 
three scores are described below with further information in Figure 4-6. 

• Hazard Risk Scores are a measure of the risk faced by the asset to a specific climate 
hazard (flood, wildfire, heat, landslide) that were outputs of the risk assessment.   

• Roadway Network Scores are a measure of criticality, considering the following metrics 
which were determined in consultation with the Technical Working Group (TWG): traffic 
volume, presence of a transit route, presence of a bike lane, and whether it serves an 
equity priority community or isolated or rural populations.  

• Priority Scores are a combination of the Hazard Risk Score and the Road Network Score 
and were used to prioritize the long list. 

Figure 4-6: Approach to calculating priority scores 

 
Figure 4-7 illustrates the project opportunity locations across the county. 
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 Figure 4-7: Priority needs locations in Fresno County 
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After identifying the list of project opportunities, feedback and guidance was solicited from the 
Technical Working Group on an approach to select a short list of five priority projects to 
advance. 

Initially, 31 project opportunities were identified. These opportunities were scored and ranked, 
and then tagged as high, medium, or longer-term priorities. Five project locations scored as a 
high priority were selected for advancement. The selection process incorporated input from 
the Technical Working Group, and addressed issues identified by the Community Working 
Group, and community concerns raised in surveys and meetings.  

The selection process also considered organizational capacity to manage the hazard, the 
geographical distribution of projects, the project's relevance in mitigating disproportionate 
risks to Equity Priority Communities, and potential co-benefits from project implementation. 

 
Technical Working Group meeting #3 in Fresno 

           
 

Step 4: Identify solutions for project areas 
An Adaptation Solutions Toolkit was developed for each hazard featuring solutions that are 
suitable for application within the Fresno County context. The Toolkit is intended to provide a 
list of possible adaptation measures that may effectively mitigate climate impacts. The 
specific solutions recommended for the priority projects (detailed in Section 5), drew from the 
Toolkit, which illustrate the solutions’ application to mitigating the hazards.  
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Flooding 
Figure 4-88: Adaptation solutions for flooding 

 

Wildfire 
Figure 4-99: Adaptation solutions for wildfire 

 

Heat 
Figure 4-1010: Adaptation solutions for heat 

 



 

24 

 

Landslides 
Figure 4-1111: Adaptation solutions for landslide 

 

5. Priority Projects  

Building resilience within the county’s transportation network requires targeted investments in 
infrastructure that can withstand and adapt to climate-related hazards. Through a rigorous 
analysis of climate projections, risk assessments, and transportation asset vulnerabilities, a 
list of five priority projects were identified, designed to immediately enhance the county’s 
ability to adapt to increasing frequency and severity of climate events. These projects serve 
as foundational efforts in mitigating risks associated with flooding, wildfires, extreme heat, and 
landslides. 

These five priority projects were identified based on feedback and guidance from the TWG 
and CWG and the public, as well as the projects’ ability to deliver meaningful benefits across 
multiple criteria, including: 

• Climate Adaptation and Resilience: Enhancing the durability and adaptability of 
critical transportation infrastructure. 

• Equity and Community Well-being: Prioritizing projects that serve equity priority 
communities and improve access to essential services. 

• Infrastructure Criticality: Addressing vulnerabilities in transportation assets that are 
vital for economic activity and emergency response. 

• Multi-Benefit Solutions: Designing projects that provide additional benefits beyond 
resilience, such as improving public safety, reducing maintenance costs, and 
supporting sustainable transportation modes. 

The following sections provide a detailed examination of each priority project, outlining the 
specific vulnerabilities they address, the proposed solutions, and the expected benefits for the 
county’s residents and transportation network. The proposed solutions include both physical 
infrastructure projects and programs. These adaptation and resilience projects were 
conceptualized and designed so that they align with – and don’t unintentionally conflict with – 
important local goals such as sustainability, walkability, connectivity, accessibility, and 
economic development. Cross-agency collaboration and problem-solving can help to foster 
such a shared and aligned vision during future planning and implementation efforts. Across 
hazards, improving early warning systems, cross-agency coordination, and culturally-
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appropriate communication methods will support emergency response and reduce the 
impacts of transportation disruptions on the most vulnerable populations. This includes 
Fresno COG’s ongoing coordination with Fresno County’s Office of Emergency Services and 
other response agencies.  

Project costs were estimated by considering a typical installation, its appropriate estimated 
size, and its key components, operations, and maintenance costs. Costs have been provided 
for physical infrastructure projects, while programs require dedicated agency staff time and 
have not been costed. Costs incorporate both direct and indirect costs, including General 
requirements, Overhead and Profits (OH&P) and Design & Construction Contingency. 
References for costs include Arup benchmark projects and other industry sources.  

To develop costs, unit costs were identified for each relevant treatment strategy, according 
the unit that was most relevant to the installation scale (e.g., mile, each, SF) with a base date 
of 2025, factored to Fresno County, California. Unit costs were multiplied by an estimated 
number of units according to assumptions regarding that project's typical installation sizing. 
Total indirect costs were calculated and added to total direct costs for a total construction 
cost, which was then applied to a low and high accuracy range -30%/+50%. 

In the case of bus shelters, the estimate includes equipment pads and standard shelter units 
with benches but excludes excavation from the unit cost. For wildfire prevention strategies, 
only the cost of mechanical thinning is included.  

Annual operations and maintenance (O&M) costs are derived from a variety of sources, with 
referenced links provided in the estimate. These costs may vary depending on the specific 
methods and services employed. 

The estimate excludes a number of potential costs and risks, including Owner’s soft costs 
such as permits, fees, and management, and those costs related to latent environmental 
issues, demolition, utility relocation or installation (unless explicitly stated), risk-based 
contingency analysis, and external testing or inspections. It also does not account for 
compensatory costs, regulatory changes, technological advancements, hazardous material 
mitigation (unless stated), agency administrative expenses, owner-led quality assurance, 
archaeological discoveries, or local taxes and duties. 
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6. Next Steps 

The transportation network-wide climate risk assessment and resulting project identification 
and prioritization marks a significant milestone for Fresno COG, laying the groundwork for a 
more resilient transportation future. The projects identified here will become candidate 
projects for the 2026 Regional Transportation Plan/Sustainable Community Strategy. Moving 
forward, the next steps will focus on securing funding opportunities, fostering partnerships 
with key stakeholders, and developing detailed implementation strategies for each of the five 
priority projects. Continued collaboration with local communities, agencies, and policymakers 
will be essential to ensure these initiatives effectively enhance the county’s resilience to 
climate change. Adaptation and resilience projects should be conceptualized and designed so 
that they align with – and don’t unintentionally conflict with – important local goals such as 
sustainability, walkability, connectivity, accessibility, and economic development. By 
advancing these projects, the region takes a critical step toward protecting its natural and built 
environments while promoting long-term economic and social sustainability.  
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A.1 Maps of Priority Projects and Climate 
Hazards  

  

















 

 

 

A.2 Agency Outreach and Engagement 
Summary  

Overview 
The Technical Working Group was created to engage with institutional stakeholders including 
the member agencies that will be the main users of this Plan. Arup worked with the Fresno 
County COG staff to identify and assemble the Technical Working Group, which included 
representatives from member agencies, local transit agencies, public health departments, 
conservation districts, County planning and emergency management departments, and 
others. Four meetings were held in September and November 2024, and January and April 
2025. The consultant team worked with the TWG to leverage their networks and to reach the 
community-based organizations in their respective jurisdictions.  

TWG members provided input into the project in the following ways:  

• Attended 4 virtual working group meetings of approximately 2 hours each 

• Provided data and information on the project’s risk assessment 

• Provided feedback on the project opportunities and process for selecting priority 
projects 

• Provided input into outreach events and ways to engage with CBOs and the general 
public 

• Invited to review the administrative draft of the Plan 

TWG Member Organizations 
• CA Department of Transportation  

• City of Firebaugh  

• City of Selma  

• Clovis Transit 

• Cultiva la Salud 

• Fresno Area Express  

• Fresno City Planning and Development 

• Fresno County Board of Supervisors 

• Fresno County Department of Public Health  

• Fresno County Office of Emergency Services 

• Fresno County Public Works & Planning 

• Fresno County Rural Transit Agency  

• Fresno Metropolitan Flood Control District  



 

 

 

• Kings River Conservancy 

• Leadership Counsel for Justice & Accountability 

• League of Women Voters of Fresno  

• San Joaquin Valley Air Pollution Control District 

• Selma Airport  

 

Meeting Dates and Topics 
• TWG Meeting #1 was held September 12th, 2024, and included review of the project 

process and methodology, and discussion of the engagement plan and climate hazard 
impacts in Fresno County on residents and transportation assets  

• TWG Meeting #2 was held on November 19th, 2024, with a focus on sharing climate 
risk results and the approach to project prioritization  

• TWG Meeting #3 was held on January 30th, 2025, with a focus on sharing the project 
opportunities, process for selection priority projects, and potential solutions 

• TWG Meeting #4 was held on April 23rd, with a focus on reviewing the administrative 
draft report 

Takeaways from the TWG  
• Coordination with first responders is essential for reducing impacts to isolated 

populations 

• Road conditions, isolation, and limited access worsen impacts in rural areas 

• There are existing challenges with degraded pavement across the county  

• Providing shade at transit stops is the number one priority for transit riders 

• Bus yards are critical facilities to prioritize investment for transit service 

• Project prioritization should consider more than # of people affected, since rural 
populations face multiple challenges 

• Streamlined permitting for proposed projects will help to reduce costs and accelerate 
implementation 

  



 

 

 

 

A.3 Community Outreach and Engagement 
Summary 

Community Based Organizations  
The project team met with County-wide community-based organizations to refine risk metrics, 
project evaluation, and identification of effective solutions. Meeting with community-based 
organizations helped to align the project with community needs and to design engagement 
activities that capture lived experiences of community members and people who may be 
disproportionately impacted by climate hazards. One meeting was held in December 2024, 
and the same organizations and representatives were invited to the fourth Technical Working 
Group meeting (April 2025) to review the administrative draft of the Plan. The Arup team 
worked with Fresno COG and the Technical Working Group to identify and engage CBOs 
across the county.  

6.1.1 Community-based Workshop  
A community-based workshop was held on December 12, 2-4 pm. During the meeting, the 
project team provided an overview of the project and led an in-depth discussion of climate 
hazards and their impacts on the transportation system and residents. The project team 
sought input on priority areas of concern, the impact of hazards on equity priority communities 
and populations served by these CBOs, and their preferred solutions. 

6.1.2 Combined TWG and Community-Based Administrative Review Meeting 
On April 23, 2025, the project team presented this draft report to the TWG and the 
Community-Based Organizations engaged throughout the project. All organizations were 
invited to provided written feedback on the administrative draft of the report, and comments 
[will be] addressed by the project team in the final draft of the report. 

Public   
The project team also sought input from the general public to improve understanding of 
climate impacts at prioritized locations and the suitability of solutions for mitigating the priority 
projects. Events included 6 pop ups at existing community events in the prioritized locations 
or surrounding areas. 

6.1.3 Survey  
The project team distributed a survey from November 2024 to January 2025 in conjunction 
with the Regional Transportation Plan survey. The project team developed questions focused 
on understanding the public’s experience with climate hazards’ impacts on transportation. 
Key findings from the survey questions included the following:     

• Continuous access (keeping roads open): Landslides limiting route access are a 
concern (esp. West Fresno) 

• Ingress/egress planning and redundancy during wildfire and flooding, especially 
Highways 99, 180, 168, and Freeway 41 



 

 

 

1. Access out of Fresno foothills and Southwest Fresno 

2. Flooding in Metro Fresno  

• Managing thermal comfort for pedestrians & transit riders   

6.1.4 Pop Ups  
Pop ups were held in six locations throughout Fresno County: 

• February 28, 2025 – Reedley (Fresno Street Eats)  

• March 8, 2025 – Fresno (Community Disaster Preparedness Workshop – Community 
Housing Council)  

• March 15, 2025 – Fresno (Southeast Family Fair) 

• March 19, 2025 – Fresno (Hoover High School Regional Family Engagement, Parent 
University) 

• March 26, 2025 – Mendota (Mendota Outdoor Market)  

• April 12, 2025 – Auberry (Earth Day Event) 

The project team spoke to an estimated 420-475 people during pop up events. During each 
pop up, the project team representatives shared the priority project needs locations and the 
corresponding solutions. They spoke to community members about how the hazards have 
impacted their use of roads and public transit. This information was reviewed during the 
development of project recommendations, to account for any additional information that may 
be relevant to reducing risk in priority project locations. Individual pop up summary reports are 
provided in the following appendix.  

Primary takeaways include the following:  

• Community concern in Urban Fresno is primarily around flooding and heat 

• In West Fresno, flooding along SR-180 disrupts traffic access and farm workers have 
limited transportation options  

• In East Fresno, mountain communities are impacted by wildfire and flooding, but are 
generally less concerned with transit and heat, as compared to other areas of the 
County  

• In East Fresno, communities are prioritizing wildfire preparedness and Firewise 
planning  

Community members also provided input on their preferred solutions. Their choices for 
hazard mitigation include expanding the tree canopy and radiant cooling at transit stops; 
thinning forested areas to reduce the threat of wildfire and improving evacuation 
communication and early warning systems; landslide retention; right-sizing the drainage 
system and stormwater retention basins to mitigate flooding.    

 



 

 

 

 
Community members at Mendota Farmers Market explore climate hazards and potential solutions.   



 

 

 

 

 

A.4 Pop up Summary Reports 

  



 

 

 

A.5 Review of Existing Plans Memo 

  



 

 

 

 

A.6 Climate Hazards Memo 

  



 

 

 

A.7 Risk Assessment Methodology Memo 

  



 

 

 

 

A.8 Risk Assessment Technical Report  

  



 

 

 

 

A.9 Priority Transit Stop Locations & IDs 

The following transit stops are recommended priority stops for mitigation, as identified in 
Priority Projects 3 and 4 to mitigate impacts of extreme heat at urban and FCRTA transit 
stops.  

Urban - High Frequency and Ridership with No Tree Canopy 
 

Transit 
Agency Stop ID 

Stop 
Code Stop Name 

FAX 14 14 SHAW - FIRST 
FAX 15 15 NW SHAW - BLACKSTONE 
FAX 28 28 BRAWLEY - WALMART 
FAX 83 83 MANCHESTER TRANSIT CENTER 
FAX 84 84 CEDAR STATION 
FAX 89 89 MANCHESTER TRANSIT CENTER 
FAX 90 90 FIRST - SHAW NB 
FAX 95 95 HERNDON STATION 
FAX 96 96 SHAW STATION 
FAX 167 167 CEDAR - SHAW 
FAX 374 374 DIVISADERO STATION 
FAX 376 376 BELMONT STATION 
FAX 377 377 OLIVE STATION 
FAX 744 744 L SHELTER 
FAX 851 851 CHESTNUT STATION 
FAX 971 971 GRIFFITH STATION 
FAX 973 973 ASHLAN STATION 
FAX 979 979 SHAW STATION 
FAX 982 982 BARSTOW STATION 
FAX 987 987 SIERRA STATION 
FAX 999 999 EL PASO STATION 
FAX 1005 1005 SIERRA STATION 
FAX 1009 1009 BARSTOW STATION 
FAX 1017 1017 ASHLAN STATION 
FAX 1018 1018 GRIFFITH STATION 
FAX 1023 1023 WELDON STATION 
FAX 1028 1028 BELMONT STATION 
FAX 1910 1910 WILLOW STATION 
FAX 1917 1917 NE BLACKSTONE - EL PASO 
FAX 2222 2222 WOODWARD STATION 
FAX 2224 2224 HERNDON STATION 
FAX 2225 2225 BULLARD STATION 
FAX 2227 2227 CLINTON STATION 
FAX 2228 2228 OLIVE STATION 



 

 

 

FAX 2229 2229 DIVISADERO STATION 
FAX 2231 2231 FRESNO ST STATION 
FAX 2232 2232 VAN NESS STATION 
FAX 2233 2233 CHESTNUT STATION 
FAX 2234 2234 PEACH STATION 
FAX 2235 2235 CLOVIS STATION 
FAX 2237 2237 PEACH STATION 
FAX 2238 2238 FRESNO ST STATION 
FAX 2239 2239 VAN NESS STATION 
FAX 2240 2240 WILLOW STATION 

 

Urban – High/Med Frequency and Ridership with No Tree Canopy 
 

FAX 5 5 BRAWLEY - SHIELDS 
FAX 7 7 SHAW - WEST 
FAX 8 8 SE SHAW - BLACKSTONE 
FAX 9 9 SHAW - FIRST 
FAX 10 10 SHAW - CEDAR 
FAX 11 11 WILLOW - SHAW 
FAX 13 13 SHAW - CEDAR 
FAX 72 72 FRESNO YOSEMITE INTL - EB 
FAX 82 82 FIRST/SHAW S/B 
FAX 137 137 FIRST - SHIELDS 
FAX 144 144 FIRST - SHIELDS 
FAX 169 169 CEDAR - VENTURA 
FAX 175 175 CEDAR - VENTURA 
FAX 181 181 MARKS - SHAW 
FAX 251 251 SW SHAW - HUGHES 
FAX 259 259 SE SHAW - PALM 
FAX 263 263 SE SHAW - GLENN 
FAX 265 265 SE SHAW - FRESNO 
FAX 287 287 NW SHAW - FRESNO 
FAX 293 293 NW SHAW - PALM 
FAX 345 345 SE SHAW - VALENTINE 
Clovis 2506409   Shaw - Cedar 
FAX 405 405 NW SHAW - MARKS 
FAX 409 409 NE BRAWLEY - SHAW 
FAX 643 643 A SHELTER 
FAX 827 827 NW SHAW - BARTON 
FAX 846 846 SE SHAW - FISHER 
FAX 854 854 MAPLE STATION 
FAX 862 862 FIRST ST STATION 
FAX 891 891 1ST ST STATION 
FAX 912 912 MAPLE STATION 
FAX 927 927 SW SHAW - CHESTNUT 



 

 

 

FAX 975 975 GETTYSBURG STATION 
FAX 1065 1065 SE FRESNO - FULTON MALL 
FAX 1141 1141 NE FRESNO - BROADWAY 
FAX 1236 1236 M ST STATION 
FAX 1307 1307 B SHELTER 
FAX 1443 1443 NE CEDAR - OLIVE 
FAX 1484 1484 SE BLACKSTONE - NEES 
FAX 1485 1485 SE NEES - FRESNO 
FAX 1494 1494 SW CEDAR - HERNDON 
FAX 1505 1505 SW CEDAR - GETTYSBURG 
FAX 1508 1508 NW CEDAR - ASHLAN 
FAX 1516 1516 NW CEDAR - CLINTON 
FAX 1521 1521 SW CEDAR - OLIVE 
FAX 1524 1524 SW CEDAR - BELMONT 
FAX 1528 1528 SW CEDAR - TULARE 
FAX 1868 1868 SE NEES - FIRST 
FAX 1961 1961 SW RIVERSIDE - EL PASEO 
FAX 2226 2226 GETTYSBURG STATION 
FAX 2236 2236 6TH ST STATION 
FAX 2241 2241 SIXTH STREET STATION 
FAX 2293 2293 NE PEACH - DAKOTA 

 

FCRTA – High Access, Medium/Low Ridership and Frequency 
 

TCRTA D4020   Manning Ave and Buttonwillow Ave 
FCRTA 2454675   Davita Sanger Dialysis Center 
FCRTA 2454679   Auto Dealership 
FCRTA 29351   Me N Ed's 
FCRTA 29352   Round Table Pizza 
FCRTA 29362   Sanger Hospital 
FCRTA 29363   Sanger City Hall 
FCRTA 29364   Sanger City Hall 
FCRTA 29374   McDonald’s 
FCRTA 29375   Reedley College 
FCRTA 29377   Beauty Supply 
FCRTA 29384   Dr. Verma’s 
FCRTA 29386   Selma Plaza shopping center/Papa Murphy's Pizza 
FCRTA 29388   Selma Plaza shopping center/WIC Bench 
FCRTA 29446   Brooks Ranch 
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