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The City’s Future Climate

By 2050, without successfully reducing global GHG emissions, City of Fitchburg’s climate can be expected to be:?
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Introduction

Climate change is a global phenomenon
driven by human made emissions of
Greenhouse Gases (GHG) that creates local
impacts. Three changes to Wisconsin’s
climate are occurring already: shorter
winters with fewer cold extremes; more
heavy and extreme precipitation; and an
increase in annual average temperatures. In
the future, there is high confidence that
these changes will continue to increase in
frequency and intensity, and also that
Wisconsin will begin to experience heat
extremes beyond the historical variability of
the climate. There is somewhat lower
confidence that drought, and also
tornadoes, hail and straight-line wind will
increase in frequency and/or intensity as a
result of climate change in the future.

While the science behind climate change is
complex, many of the solutions to reducing
impacts are already a part of City of
Fitchburg’s local government expertise. In
many instances, responding to climate
change does not require large scale changes
to local government operations, but simply
requires adapting existing plans and polices
to incorporate knowledge about changing
levels of risk across key areas such as public
health, infrastructure planning and
emergency management.

Incorporating this knowledge not only
protects our communities from growing risk,
but climate adaptation strategies can also
increase jobs, improve public health and the
overall livability of our communities.
Strategies which strengthen resilience in
time of emergency also help communities
thrive even more during good times.
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Mapping And Demographic Data in This Report

This assessment includes population data or maps at the Census
Tract or Block Group level, as needed to relate to relevant US Census
Bureau data. Census boundaries may differ from actual community
boundaries. All areas within the official community boundaries are
included in the plan this Baseline Document supports, even if not
shown on a map. Other assessments might use data at the Census
"Place" or city boundary level, leading to differences in reported
population counts due to Census boundary variations. See Appendix
5 Reference Map for census areas included in this report.

Population Density by Census Block Group
(Source: US Census Bureau 2021)
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Population by Race
(Source: US Census Bureau 2021)
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What is Climate Change Vulnerability?

According to the Intergovernmental Panel on Climate Change (IPCC), vulnerability is “the degree to which a system is
susceptible to, or unable to cope with, adverse effects of climate change, including climate variability and extremes”.
Vulnerability is a function of both impacts (the effects of climate change and variability on a given system or resource) as
well as adaptive capacity (the ability of the economy, infrastructure, resources, or population to effectively adapt to such
events and changes).

Why Study Climate Change Vulnerability?

Increases in the global surface temperature and changes in precipitation levels and patterns are expected to continue and
intensify for decades, regardless of mitigation strategies currently being implemented. In turn, these changes in climate
have impacts on the economy and health of local communities.

Weather and climate shape our economy. Temperature impacts everything from the amount of energy consumed to heat
and cool homes and offices to the ability for some workers to work outside. Temperature and precipitation levels not only
determine how much water we have to drink, but also the performance of entire economic sectors, from agriculture to
recreation and tourism. Extreme weather events, like tornadoes, hail storms, droughts, and inland flooding can be
particularly damaging. In the last ten years alone, extreme weather events have cost Wisconsin and the Midwest $96
billion in damage and resulted in 440 deaths.*

In addition, climate conditions affect the quality of life and life safety of communities — particularly those populations
especially sensitive to climate impacts. Extreme weather events linked to climate change have the potential to harm
community member health in numerous ways. Rising temperatures, for example, can result in a longer-than-average
allergy season, erode air quality. Longer growing seasons can prolong the stay and increase the population of insects
increasing the risk of vector-borne diseases. Climate impacts also exacerbate additional economic challenges that can
directly impact the ability of at-risk populations to cope with the additional risks exacerbated by climate conditions while
creating more exposure to dangerous living/working conditions and poor nutrition.

Strengthening community resilience is rooted in an on-going assessment of potential vulnerabilities, and anticipating
potential climate impacts. Climate adaptation focuses on development and implementation of strategies to address those
vulnerabilities, and communication and outreach to the members of the community.

Weather vs Climate

“The difference between weather and climate is a
measure of time. Weather is what conditions of the
atmosphere are over a short period of time, and cli-
mate is how the atmosphere "behaves" over relatively
long periods of time.”?
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Climate Change

Trends + Projections
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Climate Trends and Projections for City of Fitchburg

To evaluate vulnerability to climate change, we first look to understand the changes that have already occurred as well as
those that the City is likely experience over the next 30—80 years. The following information summarizes historical trends
and future projections in climate factors that are likely to impact the community, which include air temperature, extreme
heat, precipitation (rain and snow), extreme precipitation, storms, flooding, and drought.

Air Temperature

Temperatures in Wisconsin have risen 2-3°F over the last 70 years. Seasonal changes in temperature have been more
extreme, with much larger changes (3—-7°F) observed in winter low temperatures (i.e., minimum daily temperature
averaged for the months of December, January, and February) and relatively little change (0—2°F) observed in summer
high temperatures (i.e., average maximum daily temperatures for June, July, and August). By mid-century (2041-2060),
average annual temperatures in Dane County are likely to increase by 3-5°F compared to 1981-2010, and by late-century
(2081-2100) annual temperatures are likely to be 8-10°F higher than the 1981-2010 average.” **
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City of Fitchburg Average Daily Maximum Temperature Projections Historical Change In Annual Temperature

— from 1950 to 2020
;g: B B-ol::. o’ Source: Nelson Institute 13
o 1 6"‘—’ Center for Climatic Research
— 72 @ Data: NOAA NCDC nClimDiv 12
?_n_’ ;EI:: Lia@® * Significant Trend 11
o 56 @ 10
E 83 rl2a 9 L
- 67 T 8 ]
5 2 2 "
54
= gd & 6 9
= &1 S W
- 4
a &1 E | } 3 A
@ G0+ =] | £
= < M2 s
T (N : W
= P | Y Ll L uy Ul @ w
<t - ™ o o 4 @
gg_l Tl | ”1 Ill : [l || I 1961-1990 obsarved averagd £ -1°
54 F-2E -2
53 - -3
524 T T T T T T T T T T T T T T ='4
1950196019701980 1990 200020102020 20302040 2050 2060 2070 2080 2090 25
Graphic Source: Graphic Source: Wisconsin’s changing climate:
US Climate Resilience Toolkit Climate Explorer Impacts and solutions for a warmer climate.

2021

In City of Fitchburg"?

Since 1950: By 2050: By 2100:
+2-3°F increase in annual +5-6°F increase in annual +10-12°F increase in annual

temperatures temperatures temperatures
15% decrease in frost-free 33% decrease in frost-free
nights (23 nights) nights (50 nights)

2-1 City of Fitchburg Climate Vulnerability Assessment



Cause of Warming
Greenhouse gasses absorb heat
energy reflected from Earth’s
surface, warming surface level air.
So far impacts in Wisconsin have
been felt most in winters and nights,
resulting in shrinking hemispheric
snow cover and “cold air reservoirs.”
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Extreme Heat In City of Fitchburg'?

Extreme heat events are likely to increase significantly over the coming decades.

The number of days in Dane County with maximum temperatures over 95°F are By 2050:

likely to increase from an average of 2—3 per year from 1984-2013 to 10-17 10-17 days over 95°F
days per year by mid-century. By the end of the century, Dane County may (500-600% increase)
experience an average of 45 days per year with high temperatures over 95°F,

representing a 1500% increase in extreme heat days annually.l' 2 By 2100:

45 days over 95°F
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By 2050, Wisconsin is EXTREME HEAT THREAT

projected to see an Extreme
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Graphic Source: Climate Central
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Annual Rainfall

Annual precipitation in Wisconsin has increased by 5-20% over the past 70 years, with more
extreme increases occurring in the southern half of the state (see map below). Around
Fitchburg, precipitation has increased significantly year-round, though the changes have
been slightly less in the summer (~15%) compared to other seasons (~20%).

Historical Change in Annual Precipitation
from 1950 to 2020

o
@

Source: Nelson Institute
Center for Climatic Research
Data: NOAA NCDC nClimDiv
* Significant Trend

In City of
Fitchburg*>
Since 1950:
+10% increase in

annual
precipitation

By 2050:

+5% increase in
]
precipitation

o
% Change (from 1950 to 2020)

-15
- By 2100:
B +10% increase in
annual
Graphic Source: Wisconsin’s changing climate: Impacts and solutions for a warmer climate. 2021 precipitation

Projected Annual Precipitation

By mid-century (2041-2060), annual mean precipitation in Wisconsin is likely to increase by
5-10% compared to 1981-2010, and by late-century (2081-2100) annual precipitation is
likely to increase by 10-15%, with expected changes in Fitchburg falling towards the lower
end of that range.”

Inland Flooding Threat in Wisconsin
By 2050, Wisconsin is projected to see an increase in inland flooding threat of 20 percent—
with threat being calculated by severity of flooding weighted by the State’s estimated flood

. 3
vulnerable population. INLAND FLOODING THREAT

Inland

Flooding 29.0
Threat

Weighted by 232
Vulnerable 174
Populations

(Index) 11.6
5.8
0.0
Wisconsin 2000 2030 2050
Rank 28th 29th 29t

(among states) Graphic Source: Climate Central
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In City of
Fitchburg>

By 2050:

25% increase in days
with precipitation
over 2”

100% increase in
days with
precipitation over 5”

By 2100:

50% increase in days
with precipitation
over 2”

400% increase in
days with
precipitation over 5”

54 Disasters Declared
[RWIECE

(May 2, 1953 - Aug 15, 2023)

Dane County Share:
35% of State Total

Graphic Source: FEMA
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Extreme Precipitation, Storms, and Flooding
Extreme precipitation, which is strongly associated with severe flooding events, has been
increasing over the last several decades. The number of days with 1” or larger rain events
has increased by 45%. Throughout the entire Great Lakes region, rainfall in the heaviest 1%
of rain events increased by 31 percent between 1958 and 2007.

e A

Storm Weather Events

Number of Events Reported In Dane County: °

1,039 events
$300,989,000 + 9 deaths

\\ J

From April 2000 to April 2023:

Storm Weather Damage 2002-2022:

There are few detailed projections for storm activity because the complex forces involved in
storm processes are difficult for scientists to model. However, according to the Nature Com-
munications study “More frequent intense and long-lived storms dominate the springtime
trend in central US rainfall” the amount of precipitation associated with spring storms in-
creased by 25% per decade from 1979 to 2014.°

Wisconsin already suffers regular flooding. The increase in heavy precipitation events over
the last decades has coincided with an increase in flood disaster declarations in the State.
The projected increase in the frequency of heavy precipitation events is likely to result in
increasing risks from flooding and flash flooding.

All Disaster Declarations in State of Wisconsin Since 1953’

G A

L] =
20 _—
= S ! b o
- ﬁ A ° 1 1

Flood Hurricane

Declarations by Type

3 3
1 I IIIIIIIII II IIII IIIII" il II IIII IIIII

Declarations by Year
1971

Severe Storm Tornado Snowstorm Other* Fire

1981 1981 2001 2011 2021
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Cause of Drought

Wet trends have decreased
drought over the last 50 years in
Wisconsin, but future
precipitation increases are
projected to occur over fewer
days, meaning longer dry spells.

Drought

Although annual precipitation is projected to increase in Wisconsin over the
coming century, summer rainfall is expected to remain relatively consistent.
However, projections anticipate a greater proportion of that rainfall to occur
during increasingly heavy rainfall events. This means that the swings between
wet periods and dry periods will become more extreme and the number of dry
days between rainfall events will increase. In addition, because warmer temper-
atures increase the amount of water that is lost to the atmosphere through
evaporation, there may be an overall net loss of water in the ecosystem during
these periods of time. Consequently, it is likely that droughts will become more
common in the City, even as overall annual precipitation increases.

Currently, Wisconsin’s severity of widespread summer drought is average. By
2050, the severity of widespread summer drought is projected to see an in-
crease of 150% making Wisconsin’s projected threat level above average.®

DROUGHT THREAT

Summer
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Projected changes in annual average temperatures and growing
seasons will result in a change in the overall climate of City of
Fitchburg. Summertime conditions for mid-twenty first century
in City of Fitchburg are projected to be similar to the conditions
currently felt 300-400 miles or farther to the South. By the end
of the century, summertime temperatures in City of Fitchburg
will be similar to those felt 800 miles farther to the South. 2

Vs

City of Fitchburg
By 2100 -

Average Summer High: == 10°F
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Community
On The Move
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Miles

Distance southward City of Fitchburg’s
climate experience moves every year.
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Climate Risks

To The Population
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The projected changes to the community’s climate in the coming decades represent potential risks to residents. These
risks are particularly acute in populations especially vulnerable to them such as children under 5, seniors over 65, and
those with disabilities — see Vulnerable Populations section for more information. Below are some of the more significant
risks to the community’s population:

Extreme Weather / Temperature

Certain groups face higher risks from extreme weather events, leading to injuries, carbon monoxide poisoning,
asthma attacks, hypothermia, mental health issues, and even death. Events like tornadoes, wildfires, and
heatwaves can pose threats. Heat stress vulnerability rises due to health conditions such as diabetes, heart
issues, socio-demographic factors like age (e.g., those over 65 living alone), and environmental aspects like low
tree canopy coverage. US studies link heatwaves to increased heat-related deaths and a surge in emergency
medical service calls and hospital admissions.

According to the US National Climate and Health Assessment:
“While it is intuitive that extremes can have health impacts such as death or injury during an event (for
example, drowning during floods), health impacts can also occur before or after an extreme event as
individuals may be involved in activities that put their health at risk, such as disaster preparation and post-
event cleanup. Health risks may also arise long after the event, or in places outside the area where the event
took place, as a result of damage to property, destruction of assets, loss of infrastructure and public services,
social and economic impacts, environmental degradation, and other factors. Extreme events also pose
unique health risks if multiple events occur simultaneously or in succession in a given location, but these
issues of cumulative or compounding impacts are still emerging in the literature.”*

In addition, extreme weather can cause economic stress. Property damage, business closure, crop loss, job loss,
and employment “down time” can all be caused by extreme storms, weather, and temperatures. These
economic impacts can affect individuals, families, businesses, and communities at large. According to the North
American Electric Reliability Corporation, the leading cause of electric transmission outages (in terms of electric
outage count) in the United States is weather.?

Increased Risk of Extreme Cold

Despite global warming, the City may face heightened risks of extreme cold spells during winter due to changes in
the jet stream, influenced by warming oceans and Arctic temperatures. The jet stream, a significant high-altitude
wind flow, governs the Northern Hemisphere's weather by moving moisture, cold and warm air, and storm
systems. It's primarily driven by the temperature contrast between the Arctic and equatorial regions. Climate
change has caused the Arctic to warm faster than temperate zones, diminishing this temperature contrast and
thereby weakening the jet stream. This weakening results in periods where the jet stream "wobbles," making
pronounced southward coils, dragging severe arctic cold with it. Research suggests that as Arctic warming
persists, these pronounced wobbles and resultant cold snaps could become more frequent.

4-1 City of Fitchburg Climate Vulnerability Assessment
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Flood and Drought Vulnerability

The latest National Climate Assessment reveals that the occurrence of intense precipitation events has risen
both nationally and specifically in Wisconsin. Predictions suggest that Wisconsin will experience even more of
these heavy rainfalls in the future. This escalation in extreme and overall rainfall is a factor in the uptick of
severe flood incidents in several communities. Among all weather-related dangers in the U.S., floods rank as
the second most lethal. Following heavy rains and floods, there's an increase in water-related illnesses and
mold growth due to water intrusion in buildings. This can negatively impact indoor air quality and heighten
respiratory issues, including asthma and pneumonia, for those in humid environments.?

Floods cause economic harm, including property and crop damage. But the effects go further. They disrupt
local economies by reducing work hours and GDP, as resources shift to recovery instead of regular tasks.* The
damage also affects businesses connected to farmers. For instance, in 2019, heavy rain in the U.S. Corn Belt
led to $6 billion in lost corn sales. Additionally, firms linked to farming faced a $2.9 billion decline in direct
sales and $4.5 billion in total losses.’

Wildfire

Wildfires present considerable dangers to homes, ways of life, and health, particularly as communities
encroach further on natural habitats. Between 1980 and 2021, the U.S. experienced 20 wildfires that resulted
in damages exceeding a billion dollars each.® According to the National Oceanic and Atmospheric
Administration, 16 of these catastrophic fires took place after 2000.” Climate change is amplifying the duration
of the wildfire season, intensifying the frequency of fires, and expanding the affected areas. Elements such as
warmer springtime temperatures, longer summer droughts, and arid ecosystems are aggravating this situation.
Earlier snow melts in spring and reduced snowpack decrease water reserves during sweltering times,
heightening fire hazards. As aresult, fires not only start more readily but also blaze more fiercely. The pattern
of prolonged wildfire durations and more severe fires is expected to continue due to increasing and enduring
droughts. Furthermore, the smoke from wildfires degrades air quality across the country and research has
shown wildfire smoke contribution to poor air quality has grown substantially in the US has over the last two
decades.® While smoke exposure is detrimental to all, those with underlying health issues, such as cardiac and
respiratory disorders, as well as older adults, children, and expectant mothers are at an even greater risk.’
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(. Air Quality Impacts

& Based on existing research, there's a strong link between air pollution and a range of health concerns such as
premature death, higher hospital admissions for respiratory and cardiovascular issues, unfavorable birth
outcomes, and lung cancer. The U.S. Environmental Protection Agency (EPA) uses the Air Quality Index (AQl) to
offer a consistent and straightforward method for communicating daily air quality conditions. The AQl values for
each state are derived from hourly measurements of five pollutants: fine particles (PM2.5), ground-level ozone
(03), sulfur dioxide (S02), nitrogen dioxide (NO2), and carbon monoxide (CO). The concentrations of these
pollutants can be influenced by both climate effects and the greenhouse gas emissions that are modifying
Wisconsin's climate dynamics.™

The potential health implications of these pollutants vary. For instance, exposure to ozone can result in health
problems such as breathing difficulties, chest discomfort upon deep inhalation, coughing, wheezing, temporary
lung function decline, and infections in the lower respiratory system. Continuous exposure to fine particulate
matter (PM2.5) has been linked with several health complications. Notably, a 10 pg/m?3 increase in PM2.5 is tied
to an 8% rise in lung cancer mortality, a 6% increase in cardiopulmonary deaths, and a 4% escalation in overall
mortality. The yearly average of PM2.5 gives insight into the long-term trends and their associated health
consequences.™

Anticipated shifts in climate are expected to influence air quality in multiple ways, such as heightened surface
temperatures, variations in rainfall, drought, wildfires, allergen production and intensity, and increased levels of
ozone, PM2.5, and dust. Several of these pollutants can directly induce or exacerbate respiratory ailments,
particularly in vulnerable groups like children and the elderly. Other air quality concerns related to health include
allergens, pollen, and wildfire smoke (even minor amounts that can cause respiratory problems can travel vast
distances). All these factors are projected to rise due to climate change. *

For current and forecasted air quality throughout the state visit: https://gispub.epa.gov/airnow/
You can also download Plume Lab’s free mobile phone air quality monitoring app: https://plumelabs.com/en/air/

Vector-Borne Diseases

Diseases transmitted by carriers like ticks and mosquitoes are known as vector-borne diseases. The expected
consequences of climate change are believed to amplify the dissemination of such diseases, including West Nile
virus and Lyme disease. This is because changes in climate conditions can influence the life cycle and dynamics of
these carriers and the pathogens they transport. Arise in global temperatures has the potential to expand the
habitats of these disease-spreading insects. Additionally, increased rain, flooding, and humidity create more
suitable environments for their breeding and hasten the breeding process.”® Moreover, the extended growing
season and milder winters in Wisconsin can boost the numbers of these disease carriers and may introduce the
region to new species.14

MORE MOSQUITODAYS

Annual days suitable for mosquitoes

130
120
110
100

90

80 2"

70 MORE DAYS

1979 | MADISON 2022

relative humidity >42%

it (2013} gridMET cLiMATE QD) cENTRAL

Graphic source: Climate Central
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Food Insecurity and Food-borne Diseases

Our national food infrastructure is susceptible to the effects of climate change. Factors such as extreme weather
conditions, threats to crops and livestock like excessive heat, the rise of invasive insect populations, alterations in
natural yearly cycles, and socioeconomic challenges all play a role.™

States in the Pacific region are especially at risk due to diminished water resources, warmer winter seasons, and
unpredictable springtime conditions. Grain cultivation faces threats from inconsistent weather, hotter winters,
heatwaves, sultry summer nights, and flood risks, especially in the Great Plains and the Midwest. Beef, chicken,
and pork production is at risk due to the heightened occurrence and severity of extreme weather conditions in
areas like the Great Plains and the Southeast.'® These productions are also vulnerable to disruptions in essential
resources such as feed, water, and electricity, which can be affected by extreme weather and other climate-
induced factors. Within a highly integrated national food system, these regional vulnerabilities are all linked to
impacts that can be felt in Wisconsin.

Currently, the challenge of food insecurity, which is the disruption in the availability of nutritious food due to
financial constraints or lack of access, is disproportionately borne by those with lower incomes. They are almost
three times more prone to face this issue.”” As we move forward, we should expect climate change to influence
the earnings and lives of food cultivators, especially those who operate on a smaller scale. Climate-induced
disruptions in our food system can lead to price fluctuations, making food access even more challenging for
already vulnerable populations.™

Water Quality/Quantity

Water risks pertain to both the amount and purity of water. Quantity issues stem from changing rainfall patterns,
water supply fluctuations, and increased consumption due to population growth and warmer climates. Water
demand can increase during periods of extreme temperatures, exacerbating water quantity concerns. Stress on
water supplies can also negatively impact agriculture, causing potential crop losses, limited food availability, and
rising food costs. It's vital for all communities to focus on water conservation, particularly those at greater risk of
water shortages.*

Water quality is also compromised by climate events. More rain or fast-melting snow can lead to flooding,
bringing contamination from sewage and pollutants. Rising temperatures may cause harmful algae growth,
reduced oxygen in water, shifts in fish species, and more mercury in fish. Intense rainfalls can further muddy
waters, reducing clarity and quality.”> **

Waterborne lliness

Diseases transmitted through water stem from a mixture of microorganisms, biotoxins, and detrimental
contaminants. Conditions like cholera, schistosomiasis, and various digestive problems can arise from them. The
frequency of these diseases often surges after pronounced rainfall or snow events. Due to the amplified
frequency and magnitude of weather disturbances brought on by climate change, communities could confront a
rising tide of these waterborne maladies. Arise in extreme weather events can overwhelm water and sewage
treatment plants, further escalating the risk of such diseases.?* %

Elevated air temperatures and more frequent heatwaves are also connected with increases in the potential for
waterborne diseases. Research into cholera cases in Zanzibar revealed that a 1°C increase in temperature was
associated with a doubling in disease instances. Similarly, research in Newfoundland found that for every single
degree rise in average weekly temperature, there was a 4.5 percent increase in reported cases of the bacterial
infection known as campylobacteriosis.** %
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Power and Infrastructure Failure

Climate change can increase electricity demand while jeopardizing its supply. Our current power grid, much of
which is above ground, was designed for a bygone climate, making it vulnerable to modern weather extremes like
intense rainfall, powerful winds, severe droughts, and escalating wildfires. As such, disruptions in power supply
and delivery are growing.”® A Climate Central study found that from 2011-2021, the U.S. saw a 64% rise in major
power outages compared to the previous decade. Of the outages across these two decades, 83% were weather-
induced, with such outages seeing a 78% annual increase in the latter decade.”’

Beyond the power grid, other infrastructure, including roads, bridges, and transit systems, is also at risk from
climate effects. Extreme temperatures can warp roads and rail lines, while fluctuating cold and heat cause
pavement damage. Intense rainfalls can result in floods, disrupting major transport routes and business
districts.?®

Since 1980 the United States has had 371 extreme weather and climate disasters whose damage exceeded $1
Billion (CPI adjusted dollars to 2023). The statistics also clearly show an increasing rate of these billion-dollar
storms. During the 1980s, there was an average of 3.3 events annually; this number rose consistently, reaching
an average of 13.3 events annually in the 2010s and further increasing to 18 events annually between 2018 and

29
2022.
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Economic Vulnerabilities

Besides the main climate change effects discussed earlier, there are several related economic consequences. Researchers
from the University of California at Berkeley have found that for every 1°C rise in average global temperature, there's an
expected annual loss of 1.2% in gross domestic product on a per-county basis.*® Here are the major economic outcomes
highlighted in their study:

Crop Yield

As outlined in “Food Insecurity, current and projected climate change impacts threaten US agriculture production
and the food system. Research illustrates that although increased CO2 levels are anticipated to offset a portion
of these yield loses, the impact for much of the United States will be a net negative. The agricultural system in
many regions in the country face serious economic effects of the projected climate impacts. These economic
impacts, in turn, are likely to result in price volatility increasing food insecurity risks for vulnerable
populations.®®3!

Mortality

Studies indicate global death rates are likely to increase due to climate change by 4.2% for higher income regions
and as much as 6.2% for regions with high poverty. In the United States, research indicates mortality impacts due
to climate change are likely to be unevenly experienced. Southern areas of the U.S. are generally better equipped
to handle heat, so additional warming might not notably raise death rates, and they may even witness a drop in
cold-related deaths. In contrast, Northern areas, being less accustomed to heat, could see a significant rise in heat
-related deaths that surpasses any decrease in cold-related mortality.> 3233

Energy Costs

Every region in the United States is experiencing increasing temperatures. With the warming climate, it's
anticipated that Americans will consume more energy, primarily in the form of electricity, for cooling purposes.
This surge in demand raises the likelihood of power outages or disruptions. While the need for heating during
winter months may decrease due to warmer conditions, the heightened energy requirements during summer for
cooling are projected to eclipse any savings from reduced winter heating. Given these rising temperatures,
economists predict a rise in net energy expenses for almost every area of the contiguous United States, except
the chilliest regions.*®

Property Crime

Research suggest that colder weather curbs property crime and highlight a connection between fewer cold days
and a rise in property crime rates. According to a Harvard study, the United States may experience 3.1 million
additional burglaries through the end of the century due to climate change.>*3*

Violent Crime

Research indicates that violent crime rates also increase as temperatures increase. For violent crime, the
relationship is relatively consistent linear relationship with a violent crime increase of nearly 1% for every 1°C
increase in global mean temperature. Throughout the United States, this impact is estimated to be millions in
combined additional murders, rape, assaults, robberies, and theft through the end of the century due to climate
change.’®?
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Fitchburg Risk Index

According to the FEMA National Risk Index,
the City of Fitchburg has an overall climate
change risk score of 58.* This means that the
community is in the 58th percentile of risk
nation-wide. This risk score is considered
“relatively low.”

Risk Index scores for specific hazard types are
derived using data related solely to that
hazard. They take into account a community's
anticipated yearly loss value, relevant risk
factors, and the adjustment factor applied to
determine the risk value.*

About the National Risk Index

The National Risk Index is a digital tool and
dataset that showcases the U.S. communities
most susceptible to 18 natural disasters.
FEMA, in tandem with academic experts,
governmental bodies at various levels, and the
private sector, developed this tool.

The equation underpinning the Risk Index
consists of three parts: a section detailing
natural hazards,*” a segment that amplifies
consequences,*® and a part that minimizes
consequences.** The data for the natural
hazards section uses estimates in 2022 U.S.
dollars. For the latter two components,
datasets have been standardized using a min-
max normalization method before being
integrated into the National Risk Index's risk
assessment.

Compared to the rest of the United
States, Dane County’s risk for each
hazard type is:

Avalanche N/A

Coastal Flooding N/A

Cold Wave r.
Drought ')
Earthquake '\
Hail ',»‘:be
Heat Wave /":"e
Hurricane ,':."‘.
Ice Storm /,‘:v.%
Landslide

Lightning ,"‘:.’%
Riverine Flooding ,.':"o‘
Strong Wind l,":'o,_
Tornado !,":%%
Tsunami N/A

Volcanic Activity N/A

Wildfire '
Winter Weather /"-:'%

Overall Risk Index:
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Climate Risks
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The projected changes to the community’s climate in the coming decades represent potential risks to the
community’s infrastructure. Many of the risks have the potential of co-occurring, such as extreme heat and
drought immediately followed by extreme precipitation events. Potential risks to infrastructure include:

Housing

Warming temperatures will increase demand for air conditioning. Although most homes have air conditioning
currently, the increased demand will mean increased costs. Over 8% of households in the City already live
under high energy burden (households spending 6% or more of total income on energy)." Rising energy costs
may be very difficult for these and other households to bear, increasing their vulnerability to extreme weather
events. Heavier rains may cause more local flooding, which could cause damage and limit mobility for some
neighborhoods in more flood-prone areas of the city.

Stormwater Management

Increasing precipitation will increase demands on stormwater infrastructure and increase flash flooding risks.
The City’s stormwater infrastructure may not be able to handle the amount of runoff that is expected in the
future, and considerable resources would be needed to make needed upgrades.

Transportation

Flooding is not a significant concern for City of Fitchburg now, but increasing likelihood of heavy-precipitation
events in the future may increase the risk of local flooding, potentially blocking roadways and trails. Increasing
temperatures and more days with maximum temperatures over 95° may increase damage to transportation
infrastructure including buckling and cracking of road pavement and warping of rail lines. The high reliance on
personal vehicles and limited transit services within portions of the City limits residents’ options, especially
during times of extreme events.

Power Distribution

Increased extreme temperature events are likely to increase demand on power generation and distribution
systems and may increase potential for power failure. Increased potential for drought combined with
increased risk of heavy rain events pose an increased risk of fallen trees. In turn, this may increase the risk of
damage to power lines, particularly during extreme weather events when power demand may be highest.

Critical Facilities

Critical facilities in the community include hospitals, first responder facilities like police and fire, emergency
communications facilities, nursing homes, power plants, water and wastewater treatment facilities, schools,
and security facilities. Increased risk of extreme temperatures may place increased stress on heating and
cooling systems of critical facilities and increase potential of system failure during times of highest demand.
Increased potential of extreme weather events may pose an increased risk to facilities from high winds, falling
trees, sleet/hail, or other impacts. The projected increase of heavy precipitation may pose increased risk to
facilities from flooding and flash flooding, even in areas without history of flooding.
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Critical Facilities
As the maps below indicate, according to the US FEMA facility database, potential critical facilities in the City of

Fitchburg may not have heightened risk to flooding.’

The series of maps below are “screen capture” images from the US Federal Emergency Management Admin-
istration (FEMA) Resilience Analysis and Planning Tool (RAPT) and are provided as a convenience to the City of
Fitchburg. To identify specific properties or further explore the tool access RAPT here: https://www.fema.gov/

emergency-managers/practitioners/resilience-analysis-and-planning-tool

(2) Power Plant Facilities

(0) Urgent Care and Hospitals (4) Nursing Care Facilities
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City of Fitchburg Flood Risk Factor:> Moderate

m Residential Moderate Risk
%, 608 out of 5,749 homes (D)

Road Moderate Risk
1 out of 3 miles of roads (&)

Commercial Moderate Risk

out commercial properties
130 o 571 ®

B .| - g J A " Critical Infrastructure Minor Risk
- 1 out of 19 infrastructure facilities @

At
A,

Social Facilities Minor Risk
2 out of 22 social facilities (&)

(Graphic Source: First Street Foundation)

City of Fitchburg Heat Risk Factor:>  Minor

T e 73880

Total properties at risk
Heat Factor® distribution of properties

Minimal - 33
Minor - 7.3K
Moderate - 32
Major - 0
Severe -0

Clrsgem Extreme - 0

(Graphic Source: First Street Foundation)

City of Fitchburg Wildfire Risk Factor:*>  Minor

LML AR

Msm Residential Minor Risk
2,187 out of 5,749 homes (i)

Commercial Minor Risk
340 out of 571 commercial properties (i)

Besides property damage, flooding can
disrupt utilities, emergency services,
transportation, and affect an area's
economic health. Fitchburg faces a
moderate flood risk over the next 30
years, likely affecting daily life. This is
based on property risk levels, not the
number of properties at risk.

There are 552 properties in Fitchburg
that have greater than a 26% chance of
being severely affected by flooding over
the next 30 years. This represents 13%
of all properties in Fitchburg.

Fitchburg has minor, but increasing,
risk from heat. This is due to “feels
like” temperatures increasing, and
because 99% of homes in Fitchburg
have a Minor Heat Factor.®

A property’s Heat Factor indicates its
relative risk to heat, taking into
account both how heat in the area
compares to the rest of the country,
and how things like shade,
greenspace, and proximity to water
affect heat at the property relative to
other nearby properties.

In addition to damaging properties,
wildfire can also cut off access to
utilities, emergency services, impact
evacuation routes, and may impact
the overall economic well-being of
an area. Overall, Fitchburg has a
minor risk of wildfire over the next

30 years. This is based on the level of
" . . risk the properties face rather than
Critical Infrastructure Minor Risk P p . .
the proportion of properties with
| 14 out of 19 infrastructure facilities (3) risk
- Social Facilities Minor Risk There are 2,869 properties in
g 12 out of 22 sodial fadilities (&) Fitchburg (38% of all) that have
some risk of being affected by
) ) ‘ wildfire over the next 30 years.
(Graphic Source: First Street Foundation)
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Vulnerable Populations
In The City of Fitchburg
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Climate change causes economic impacts, which in turn, increase the unpredictability and inequity of future economic
outcomes.” Some populations may also be subjected to multiple pressures including both climate change impacts as well
as non-climate related stressors. For instance, those residing in economically disadvantaged urban zones, remote rural
regions, flood-prone areas, or places with a history of significant chemical pollution are more exposed not only to severe
weather and ongoing climate shifts but also to socio-economic challenges. Often, these challenges can appear in tandem
or one after the other.’

Individuals or communities may experience varying levels of health risk vulnerabilities based on factors like age, socio-
economic conditions, and political influences, commonly referred to as social determinants of health. Some demographics
are unfairly impacted by these determinants, which restrict their access to resources and opportunities for promoting
healthier living conditions, such as favorable living/working environments and medical care access. Certain populations
are especially at risk when it comes to the effects of climate change. This increased risk can be attributed to a group's
exposure, sensitivity, or their ability to adapt to climatic changes.’

Who is Most Vulnerable?

Throughout the United States, there are variations in how individuals and communities experience, are affected by, and
adapt to the threats of climate change. The subsequent sections outline factors that might lead to unequal climate change
impacts on different groups. Included are maps that show the concentration of these populations in the City's census
tracts. These maps can assist government representatives and the climate planning team in identifying potential
inequalities and understanding the circumstances that lead to them.

This information may be used as a preliminary guide and indicator of areas where special attention may need to be paid to
potential disparities in climate-related hazards (e.g., flooding, extreme heat, air pollution) and/or to ensuring just
distribution of the benefits of actions designed to address these climate impacts.

Community members who are most vulnerable include: > * %>

Children Elders 65 + Individuals with Individuals in &

Under 5 Disabilities Economic People of At-Risk Food Insecure Individuals
Distress Color Workers Individuals ~ Without Vehicle
Access
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Children Under 5

Children are more susceptible to negative health conse-
quences from environmental factors because of their still-
developing bodily systems, distinct ways they encounter
these factors, their heightened biological reactions, and
limited adaptability. Kids consume a notably larger

amount of air, food, and water compared to their body size
than adults do. Moreover, their specific behaviors and

how they engage with their surroundings might raise their
chances of coming into contact with pollutants like dust, o
pesticides, mold particles, and allergens.?

Children are particularly sensitive to the following Climate
Risks (see Section 4 for Climate Risk information):

O &0

Extreme AirQuality Vector-Borne  Food Waterborne Power
Weather / Temp Insecurity Failure

M

Seniors Over 65

Elderly individuals are particularly susceptible to health
issues linked with climate change and extreme weather
conditions. It's important to note that vulnerabilities
among the elderly vary widely since this group is diverse,
encompassing various sub-groups. These can be
differentiated not just by age but also by factors such as
race, level of education, economic standing, social support
structures, general physical and mental well-being, and any
disabilities. As stated by the US Global Change Research
Program, the potential health consequences of climate
change for the elderly encompass rising temperatures and
heatwaves; a heightened chance of severe floods,
droughts, and wildfires; deteriorating air quality; risks of
infectious diseases; and other climate-induced threats?

Older Adults are particularly sensitive to the following
Climate Risks (see Section 4 for Climate Risk information):

DCOWO

Extreme Flood Air Quality Vector-Bome  Food Power Wildfir
Weather / Temp Insecurity Failure
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Total in demographic
in City:
1,955
5.8%

of total population
(tracts shown)

Insufficient data
<1.13%

1.13% to 2.25%
2.25% to 3.38%
3.38% to 4.51%
4.51% to 5.63%
5.63% to 6.76%
6.76% to 7.89%
7.89% to 9.02%
9.02% to 10.14%
10.14% to 11.27%
=11.2T%

Total in demographic
12.0%

of total population
(tracts shown)

Insufficient data
<3.72%

372% to 6.14%
6.14% to 8.57%
8.57% to 11%
1% to 13.42%
13.42% to 15.85%
15.85% to 18.28%
18.28% to 20.7%
20.7%to 23.13%
23.13% to 25.55%

> 25.55%



Total in demographic
in City:
3,297
9.7%

of total population
(tracts shown)
Insufficient data
<7.05%
7.05% to 12.47%
12.47% to 17.9%

S Fitchburg

US Hwy 14

17.9% to 23.33%
23.33% to 28.75%
28.75% to 34 18%
34.18% to 39.61%
39.61% to 45.03%
45.03% to 50 46%
50.46% to 55.89%
> 55.89%

%,

Note: map illustrates data at Census Tract level due to data availability.

Total in demographic
19.9%

of total population
(tracts shown)

Insufficient data
< T7.05%

T7.05% to 12.47%
12.47% to 17.9%
& 17.9% to 23.33%
23.33% to 28.75%
28.75% to 34.18%
34.18% to 39.61%
39.61% to 45.03%
45.03% to 50.46%
50.46% to 55.89%
> 55.89%
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Individuals with Disabilities

Individuals with disabilities often face elevated levels of
social challenges, including poverty and limited education,
which can lead to worse health results during severe
incidents or climate-driven crises. These challenges
amplify the risks arising from functional limitations and
hinder effective preparation and emergency reactions. A
disability is defined as any physical or mental condition
that restricts an individual's capability to engage in specific
tasks or reduces their participation in typical life activities
like education, employment, or leisure activities.?

Individuals with disabilities are particularly sensitive to the
following Risks (see Section 4 for Climate Risk information):

ee O

Extreme Flood Air Quality Food Power Wildfir
Weather / Temp Insecurity Failure

Individuals in Economic Stress

Individuals and families living under economic stress,
defined here as “low income” individuals (200% poverty
level), are frequently the most adaptive demographic
group in our communities. Those living under economic
stress exhibit on-going adaptation capabilities simply
navigating day-to-day challenges with less than needed
resources. This adaptive capacity, however, is
overwhelmed in times of emergency as lack of sufficient
economic resources greatly reduces the range of options
available in response to crisis. For those living in poverty,
extreme weather events or illness in the family can lead to
devastating financial setbacks.’

Individuals experiencing economic stress, defined as those
at 200% poverty level (the common definition of “Low
Income”) are particularly sensitive to the following Climate
Risks (see Section 4 for Climate Risk information):

DCOVO00=00

Extreme Flood Air Quality Vector-Borne Food Water  Waterborne Power Wildfir
Weather / Temp Insecurity Quality Failure
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People of Color

These groups face a heightened exposure risk because Total in demographic
they are more likely to reside in areas prone to dangers, in City: 9,953
zones with aging or inadequately maintained 29.3%
infrastructure, or regions burdened by pollution. T o o POpuration
Furthermore, these segments of the population often have T e
a greater prevalence of ongoing health issues, which can B oo o o7 20%
be intensified by the effects of climate change. Their = B 700 o 056%
ability to prepare for, react to, and handle health risks ‘ Fitctiburg 5 - 67 1% 10 73.83%
associated with climate change might be hindered by socio B so:ro67 1%
-economic challenges, restricted transportation options, - 53.64% to 60.37%
limited health access, and social isolation due to language 46.91% 1o 53.64%
differences.”’ 40.18% to 46.91%
33.45% to 40.18%
People of Color may be particularly sensitive to the ) 26.72% 10 33.45%
following Climate Risks (see Section 4 for Climate Risk “, <26.72%
information):
DCCLO00=00
wgiﬁ‘e’re;"femp Flood Air Quality Vector-Borne Insec(:jmy Qu;“e‘ry Walerbome :;mz Wildfir
Limited English Speakers
Individuals with limited English language skills may be Total in demographic
more socially isolated. Their limited English also likely in City: 1,425
limits their access to public information and notifications, 4.2%
potentially resulting in a knowledge gap related to o Of(ttt:;i'tggﬁg";:)on
community resources, programs, or education which may ==y ‘ Insufficient data
be relevant in preparing for and recovering from climate 174%
impacts. In addition, communication barriers may create 1 74% 1o 3.48%
challenges for limited English speakers in understanding < Fichburg ; 3.48% 10 5.22%
g

critical information or instructions given in public address ore
during an extreme weather event. Though not specifically

a “person of color” category, individuals with limited

English frequently overlap with populations of color,

making this group potentially doubly vulnerable.”’

Limited English Speakers may be particularly sensitive to
the following Climate Risks (see Section 4 for Climate Risk %

5.22% to 6.96%
6.96% to 8.7%
8.7% to 10.44%
10.44% to 12.19%
12.19% to 13.93%
13.93% to 15.67%
16.67% to 17.41%
= 17.41%

information):

DCEV00=00

Extreme Flood
Weather / Temp

Air Quality Vector-Borne  Food Water Wa(erbome Power Wildfir
Insecurity Quality Failure
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Total in demographic
in City: 3 833
11.3%

of total population
(tracts shown)

19.1%

of jobs in City
(city boundary)

US Hwy 14

Insufficient data
<091%

0.91% to 1.82%
1.82% 10 2.72%
2.72% to 3.63%
3.63% to 4.54%
4.54% to 5.45%
5.45% to 6.36%
5.36% to 7.26%
T26%to 8.17%
8.17% to 9.08%
>9.08%

Total in demographic
in City:
1,866
5.5%

of total population
(tracts shown)

US Hwy 14

Insufficient data
«2.73%
273%to 5.47%

5.47% 10 8.2%

Fitchburg

US Hiwy 14

8.2% to 10.94%
10.94% to 13.67%
13.67% to 16.4%
16.4% to 19.14%
19.14% to 21.87%
21.67% to 24.61%
24.61% to 27.34%
> 27.34%
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At Risk Workers

Climate change is likely to intensify the frequency and severi-
ty of job-related environmental hazards. As our environment
evolves, new occupational risks may also arise. We can antic-
ipate that climate change will impact the well-being of out-
door workers due to rising average temperatures, frequent
and prolonged heatwaves, diminishing air quality, severe
weather events, diseases transmitted by vectors, and expo-
sure in industrial settings. Those impacted by these climatic
shifts encompass agricultural professionals, workers in heat-
ed indoor settings, construction personnel, emergency medi-
cal staff and other first responders, as well as those in trans-
portation roles.’

Individuals employed in at-risk occupations may be particu-
larly sensitive to the following Climate Risks (see Section 4
for Climate Risk information):

DCOW =

Extreme Waterborne

Weather / Temp

Flood Air Quality Vector-Bomne

Individuals with Possible Limited Mobility

Climate action seeks to reduce single occupant vehicles and
promote public transit and alternative transport. For
vulnerable populations, limited mobility from insufficient
public transit and lack of vehicle access can complicate
emergency evacuations, particularly in high-risk areas. This
limited mobility can also hinder access to cooling stations
during heatwaves or to medical facilities. Those with limited
vehicle access, often under economic strain or older adults,
face amplified climate vulnerabilities.°

Individuals with limited mobility may be particularly sensitive
to the following Climate Risks (see Section 4 for Climate Risk
information):

e

Extreme Flood
Weather / Temp

@0

Power
Failure

O

Food
Insecurity



Individuals With Possible Food Insecurity

Those in economic stress are also frequently food insecure. In Wisconsin, food insecurity affects 1 in 14 individuals
overall and 1in 9 children.™ Many of the projected climate change impacts are likely to affect agricultural production
and distribution, which in turn, may cause spikes in food costs and increase food and nutrition insecurity among those
in economic stress. Climate change affects agriculture in a number of ways such as through changes in average
temperatures, rainfall, and extreme weather events. As the food distribution system becomes more stressed,
individuals with less readily available access are more likely to be negatively impacted by the resulting cycles of food
shortages and food price increases.

Individuals experiencing food insecurity may be particularly sensitive to the following Climate Risks (see Section 4 for
Climate Risk information):

Food
Insecurity

On the maps below, highlighted sections represent low-income census tracts (tracts where 20% or more of the
population is at or below poverty, or where family median incomes are 80% or less of State median) where a significant
number (at least 500 people) or share (at least 33 percent) of residents are distant from the nearest supermarket. In
sections which are green, residents are more than 1 mile (urban) or 10 miles (rural), while in orange sections residents
are more than % mile (urban) or 10 miles (rural) from nearest supermarket. Sections that are yellow represent low-
income census tract where more than 100 housing units do not have a vehicle and are more than % mile from the
nearest supermarket. Data and graphic source: USDA Food Access Research Atlas™*
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Climate Displacements

Since 2008, 11.1 million people in the U.S. have been displaced due to disasters, making up 2.8% of global displacements.
In 2022, 675,000 U.S. residents were uprooted, ranking the U.S. second in the Americas, only behind Colombia.*

Over four of the past seven years since 2016, the U.S. had above its per-capita global displacement share. Especially stark
is the U.S.'s impact in three categories: extreme temperatures at 140%, tornadoes at 540%, and wildfires at 1,770% of the
global average. Clearly, climate-driven displacement is a pressing concern for American communities.*?

USA Share of Global Displacements By Type

USA Displacements °
Since 2010

Since 2010
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Climate Migrant Populations Modeled Migration Patterns Due To Sea Level Rise"
In the coming decades, US coasts will endure frequent >
flooding, endangering numerous homes. The Union of
Concerned Scientists reports that by decade's end, 170 US
communities will often face sea level floods, with many in
vulnerable regions. By 2060, this could rise to 360 and
surpass 670 by 2100. Areas like Oakland, Miami, St.
Petersburg, and most New York City boroughs will face
regular flooding. This might displace 13 million Americans by
2100. The UN anticipates 25 million to 1 billion global s & £
environmental migrants by 2050.%* ** : E}%?“"v“

Understanding climate-driven migration, different from
regular patterns, is key for informed policies, given its
heightened impacts on receiving communities.

What This Means For Fitchburg

Inland regions will experience increased migration.
Estimates indicate 86% of communities with populations of
over 10,000 will face climate migration impacts this century.
While Fitchburg isn't immune to climate change, it's poised
to receive many climate migrants in the coming decades.

Projected Climate Migration To
Fitchburg From Sea Level Rise Alone:*
(pro-rata share of county projection)

This migration can strain labor and housing markets but also
boost workforce diversity and human capital. Adapting to
climate effects and preparing for migration are vital for
community resilience while increasing the attraction of
Fitchburg as a choice for households seeking to relocate to
avoid worse climate impacts elsewhere.
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Based on the estimated Total Instances of Potential Vulnerability by Category and considering the risks each
demographic is most sensitive to, the population vulnerabilities can be considered from highest sensitivity
(more likely instances of vulnerability to that risk) to lowest sensitivity (fewer likely instances of vulnerability to
that risk). It should be noted that risks which appear to have lower sensitivity levels should not be considered
irrelevant for the community.

The Vulnerable Population Risk Sensitivity Chart tabulates the instances of vulnerable population which are

particularly sensitive to each of the Climate Risks to the Population as outlined in Section 4 and calculated in
Section 7. The left side of the chart includes all of the primary climate risks while the right side includes the

economic climate risks.

Vulnerable Populations Risk Sensitivity Chart

Primary Risks to The Population Economic Vulnerabilities
e L~
DO
‘}\ - -
Vulnerable Demographic Population Extreme Flood Air Quality Vector-Borne  Food Water  Waterborne Power Wildfir CropYield ~ Mortality  Energy Costs Prror?:ny Violent Crime
Children Under 5 1,955 1,955 1,955 1,955 1,955 1,955 1,955 1,955 1,955 1,955
Seniors Over 65 4,086 4,086 4,086 4,086 4,086 4,086 4,086 4,086 4,086 4,086 4,086 4,086
Individuals with Disabilities 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297 3,297
Est Total Low Income 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760 6,760
People of Color 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953 9,953
Limited English 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425 1,425
At-Risk Workers 3,833 3,833 3,833 3,833 3,833 3,833 3,833
Limited Mobility 1,866 1,866 1,866 1,866 1,866 1,866 1,866
Total Instances of Potential
- 33,175 31,220 31,309 28,012 29,342 18,138 23,926 29,342 27,387 | 26,045 9,338 27,476 25521 21,971

Vulnerability by Category*
Percentage of Total Instances of Potential
Vulnerability 100% 94% 94% 84% 88% 55% 72% 88% 83% 79% 28% 83% 77% 66%
Rank by Share of Total Instances of
Potential Vulnerability 1 1 1 2 2 5 4 2 3 3 6 3 4 4

* |tis possible, and even likely, for individuals to be members of more than one vulnerable population. Individuals who

have more than one instance of potential vulnerability (for example a person who is over 65, an individual living below

200% poverty level, and a limited english speaker) may have an increased range of potential risks to which they may be

sensitive, as well as the potential for increased sensitivity to a given risk when compared to others.

To account for these considerations, the “Total Instances of Potential Vulnerabilities by Category” is not intended to

represent the number of vulnerable individuals, but instead estimates the total number of potential instances of

vulnerability within the community to each risk. The "Percentage of Total Instances of Potential Vulnerability" then

divides that category's total by the sum of all "Instances of Potential Vulnerability by Category" to create a weighted

comparison of each risk against all others. The resulting "Rank by Share of Total Instances of Potential Vulnerability"

establishes a ranking based on the order of magnitude within the community's total population of likely instances of

vulnerability to each risk.
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Prioritizing Risk and Vulnerabilities

Climate change impacts affect everyone and City policies

and actions should consider climate adaptive needs of Highest
the entire community. As with all planning efforts, cli- Sensitivity
mate adaptation benefits from analysis in order to assist

in establishing priorities for initial efforts. An effort to

structure a prioritization should not be seen as an

attempt to discard the need to address climate impacts

for any population within the City - whether or not it is

defined as one of the “vulnerable” populations . Prioriti-

zation, however, is necessary to ensure the greatest im-

pact and effectiveness of limited City resources.

Based on these reviews, the City’s adaptive efforts may
be most effective by prioritizing strategies which address
the climate risks as follows:

Primary Prioritization:
Extreme Heat and Weather, Air Quality, Flooding,
Power/Infrastructure Failure, and Food Insecurity

Secondary Prioritization:
Vector-Borne Disease, Wildfire, Crop Yield, and Ener-
gy Costs

Tertiary Prioritization:
All Other Risks

With all adaptation measures, particular attention should

be paid to strategies which are most effective for People

of Color, those in Economic Stress, Seniors over 65, and _—
At-Risk Workers. Sensitivity

City of Fitchburg Climate Risk
Sensitivity Ranking Summary
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Anticipating Economic Impacts of Climate Change

A 2017 study from the University of California at Berkeley assessed the economic impact of current climate projections
throughout the United States on a county-by-county basis." The sectors assessed, and the findings for Dane County and
the City of Fitchburg is below:

Crop Yield: Agricultural output is anticipated to decrease as Global Mean Surface Temperature rises, compounded by
changes in precipitation patterns. While elevated CO2 levels might counterbalance some of these losses, the overarching
effect across much of the U.S. is expected to be negative.

Energy Costs: With the rise in average annual temperatures, there will be a heightened demand for energy, leading to
greater energy costs.

Labor Productivity: Labor productivity is
negatively affected by rising temperatures. The

. . 1
extent of this impact varies; "low-risk" workers, @DJECtEd Economic Impacts Through 2100 \

primarily those working indoors, face different According to research from the University of California at
challenges compared to "high-risk" workers, Berkeley, the total annual economic costs for the county and
who are identified as "At Risk Workers" in Fitchburg’s pro rata share by 2100 will be (2019 dollars)*:
Section 4 and are more exposed to external

conditions. County: 5132,753,000 annually
Crime: Research suggests that as cold days Fitchburg: $6,903,000 annually
become less frequent, property crime may see

an increase due to the crime-deterrent effect of * Value does not include potential increased property damage

direct relationship with temperature, increasing

cold days. Violent crime rates seem to have a Qr increased healthcare costs due to extreme weather events./
by a consistent 0.88% for every 1°C rise.

Inequity of Economic Impacts Through 2100"°

Climate change will amplify the uncertainty and disparity of upcoming economic results. The anticipated economic
consequences are not evenly distributed. As depicted in the graphic below, the economic burdens on the poorest 10%
could be 5 to 10 times greater than those faced by the wealthiest 10% in the community.

25 Percent damage relative to county income
20
15

10

| {!:‘:;%I

Poorest Decile Poorer Richer Richest decile

Mole: Counties are arranged into deciles of county-level production/income and aggregate impacts as a percent of income
are averaged across deciles. Boxplots denote median (white ling), “likely” range (1/ percentile-84 percentile, box), and 5
percentile-95 percentile (whiskers).

Graphic source: Amir Jina, Assistant Professor, Harris School of Public Policy, “Climate Change & the U.S. Economic Future”
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Estimating Social Cost of Carbon

The "Social Cost of Carbon," also known as the "Avoided Cost of Carbon," aims to measure the detrimental effects of
greenhouse gas emissions and the ensuing climate change repercussions. When this cost is factored into strategic
planning, it enables organizations and businesses to more effectively evaluate their policies and decisions concerning
greenhouse gas emissions. In essence, the "S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>