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Heat on the Rise:
Urban Heat Islands

Over the last few decades, climate change has
contributed to a wide range of challenges and impacts
including rising temperatures, which in recent years
have compounded issues; strengthening storms, heat
waves, floods, and droughts. Urban areas are more
vulnerable to heat which can be explained by the
urban heat island (UHI) effect. UHIs are a
phenomenon that occur due to the presence of
synthetic and built structures, such as buildings,
pavements, and streets. The materials used by these
structures absorb temperatures in dense urban
environments.! A UHI can be identified by measuring
the temperature differences between an area of
interest relative to surrounding areas. These areas
that experience higher temperatures can also
experience greater pollution, and as a result additional
negative health impacts to community members,
especially during seasonally hotter months. The San
Diego region is experiencing the impacts of climate
change, especially implications concerned with
temperature rises and the UHI effect. According to the
Climate Change Sixth Assessment Report, the past
five years have been the hottest on

What is an Urban
Heat Island?

record globally.? Additionally, temperatures are
expected to rise by 5-10°F by the end of this century;
this could lead to more frequent and intense heat
waves, in addition to higher variation in rainfall®. These
conditions could threaten the lives of native plants,
animal populations, and decrease the quality of life for
inhabitants in the San Diego region.

Urban Heat Island Impacts

Surfaces which retain high
temperatures, such as pavement
and rooftops, can heat up
stormwater runoff that is drained
into storm sewers which raises
water temperatures as it is
released into other rivers,
streams, and lakes. These
temperature changes in water can
be damaging to surrounding
aquatic systems.

Heat islands increase both
electricity demand as well as peak
energy demands. Because of this,

there is an increase in demand
and use of air conditioning in
places where urban heat islands
occur. This means that during
extreme heat events, the
increased demand for air
conditioning can overload systems
which can cause blackouts.

The increase in demand for
electricity over the summer leads
to an increase in air pollutants and
GHG emissions because
companies that supply electricity
rely heavily on fossil fuel power
plants. These pollutants are
harmful to human health and the
environment as they also
contribute to air quality problems.




Inequality of Heat

Communities of concern face higher exposure to
urban heat in major cities across the U.S. which
directly exacerbates the UHI effect. Much of these
compounded impacts can be explained by income
disparities within these communities of concern.
Studies have shown that on average, lower-income
neighborhoods have 15.2% less tree cover and are
1.5°F hotter than high-income neighborhoods®. Lower
income neighborhoods often have less access to
public amenities that could alleviate the intensity of the
UHI effect. These amenities include: access to parks
and green space, tree canopy cover, recreation
facilities, and open natural spaces.

Additionally, the areas with the hottest heat islands
are also most frequently areas where communities of
color are concentrated. This disparity can be traced
back to the legacy of housing segregation and
neighborhood redlining.

Redlining was a systematic denial of financial services

to residents based on their race or ethnicity. Redlining o HeatExposure
was a discriminatory practice that started in the 1930s g "

which consisted of the systematic denial of financial ) B veryHigh
services to residents based on their race or ethnicity. T B it
During this time, neighborhoods were assigned letter | ' e By Moderste
grades based on the level of risk banks would take Rk \ .
investing in the area. The letter “A” coincided with the i \=iChyla Vista b i
best areas for investments and “D” being the areas | e

associated with high-risk loans. Redlining practices . : :
continue to shape neighborhoods in San Diego today " < L 7
with zoning maps largely following old redlining maps. i T,-uarﬁaanlYmdro.
Current single family zones are mostly found in the old
A and B zones, and denser housing such as
apartment complexes, duplexes, etc. are mostly found
in redlined areas which also coincide with
concentrated industrialized areas in the City of San
Diego.”

P Climate
b Collaborative

SAN DIEGO REGION




Heat Exposure Impacts on Communities
e

Socioeconomic Disparities

Communities of color and low-income neighborhoods often experience higher
temperatures due to a lack of green spaces, limited tree canopy coverage, and
increased impervious surfaces such as roads and parking lots. These areas
typically have fewer park and trees that can provide shade and mitigate the heat
island effect. As a result, residents in these neighborhoods are more vulnerable to
the negative impacts of UHIs, such as heat-related illnesses and increased energy
costs for cooling.

Climate Change Impacts

Climate change is exacerbating UHIs in San Diego and around the world. Rising
temperatures due to climate change intensify the heat island effect and increase
the frequency and severity of heatwaves. Vulnerable communities that lack the
resources to adapt to these changing conditions, such as access to air conditioning,
cooling shelters, and even natural spaces like parks and beaches are
disproportionately affected by heat-related health risks.

Urban Development

Urban design and development practices can contribute to UHIs in San Diego. For
example, areas with dense buildings, extensive paved surfaces, and little greenery
can trap and absorb more heat, resulting in higher temperatures. In contrast,
neighborhoods with more green spaces, tree cover, and permeable surfaces
provide cooler microclimates. However, historically marginalized communities often
have limited influence on urban planning decisions, leading to uneven distribution of
green spaces and vegetation, and exacerbating UHIs in those areas.

Historical Redlining & Disinvestment

The historical practice of systematically denied access to loans and investments to
communities of color, have resulted in disparities in infrastructure and development.
These communities often lack the infrastructure and resources needed to adapt to
extreme heat, such as tree-lined streets, green roofs, and well-insulated buildings.
This can further exacerbate the UHIs in those neighborhoods, as they are more
likely to have fewer adaptive measures in place to cope with heat.




Cooling Efforts in the
City of San Diego

To adapt and plan for UHI and other climate change
impacts, the City of San Diego created Climate
Resilient SD, which is a comprehensive climate
adaptation and resiliency guide. The plan addresses
four primary climate change related hazards which
include extreme heat, extreme rainfall or drought,
wildfires, and sea level rise. Climate Resilient SD also
outlines different adaptation and resilience strategies
for the climate change related hazards that are
outined above. There are mitigation efforts,
adaptation efforts, and resilience efforts with each of
them focusing on one aspect of climate change
problem-solving. Mitigation efforts focus on reducing
greenhouse gas emissions to avoid the worst potential
impacts of climate change, adaptation efforts focus on
reducing impacts from climate change related
hazards, and resilience efforts focus on the ability to
bounce back from a disruptive event. Some of the
mitigation strategies outlined in the Climate Resilient
SD include: providing safe and accessible
transportation infrastructure to improve connectivity to
employment and residential areas while also

decreasing fossil fuel use (1), increasing access to
parks and open spaces to provide a cooling effect
during extreme heat and improve air quality (2), and
establishing a community garden program in

Parks and green spaces help cool ground temperatures and
prevent UHIs. Photo by TSC Restoration.

These "Cool Zone" signs can be found on several city-owned
buildings during heat waves in San Diego.

order to gain support for the conversion of private or
City owned vacant lots to community spaces (3)”.
Structural and systemic racial practices such as

redlining is a critical reason why historically
marginalized groups are disproportionately affected by
most environmental stressors, like the urban heat
island effect. Neighborhoods that were redlined, back
in the 1930s, tend to be the hottest parts of town
during the summer while neighborhoods that were not
redlined tend to have cooler temperatures, and this is
a pattern seen nationwide. In a study done in more
than 100 cities, formerly redlined neighborhoods, on
average, were 5°F warmer in the summer than areas
that were once favored for housing loans, and some
cities even saw a difference in temperatures as large
as 12 °F . Urban heat islands pose a significant
challenge to the well-being of city-dwellers and the
environment. The rise in temperature in cities is
caused by various anthropogenic activities, including
transportation, industrial activities, and construction.
Urban heat islands can have serious health
consequences, such as heat exhaustion, heatstroke,
and respiratory problems. Therefore, policymakers,
urban planners, and citizens must work together to
adopt and implement strategies to mitigate the effects
of urban heat islands. These strategies include
planting more trees, promoting green roofs and walls,
using reflective materials, and reducing the urban heat
island effect through smart urban planning.
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The San Diego Regional Climate Collaborative was established in 2011 as a
network for public agencies to advance climate change solutions and is currently
housed at The Nonprofit Institute at the University of San Diego.
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