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Executive Summary

Like many communities across the United

States, Sacramento, California, is wrestling
with rising temperatures and an increasing
frequency of extreme heat days. Residents
are struggling to keep cool, and the public

sector is rising to the challenge.

Recognizing that the built environment plays a
role in this challenge, exacerbating some of
the issues through the use of high carbon
materials and mitigating the negative impacts
through the use of new technologies and
building practices, the City of Sacramento (the
City) and Sacramento County (the County)
joined forces to partner with the Urban Land
Institute Sacramento District Council (ULI) to
study the challenge and explore potential
solutions for advancing heat resilience across
the entire community.

The study questions posed by the City and
County asked ULI to explore design and
development strategies that mitigate heat,
regulatory pathways that could encourage or
require new approaches, potential incentives
and funding for the work, the role of the
private sector in the effort, and the particular
impact that heat has on equity and
underserved communities.

To address these questions, ULI convened a
technical assistance panel (TAP) of real estate
professionals with expertise in the sectors at
hand. Following a two-day intensive study,
including tours and stakeholder interviews, the
panel delivered the following
recommendations to the City and County.

Design Strategies

The panel sought to lift up design and
development strategies that will further
leverage work already underway, with a keen
eye on creating spaces that are shaded and
cooled with natural materials and processes
and made more accessible to the broader
community.

Pursue heat resiliency that supports civic
life. Spaces that support the resilience

of residents and visitors are important in
creating a public realm that welcomes the
community. These public projects can also
serve as pilots or proof-of-concept projects
for deployment by the private sector.

Classify green infrastructure as critical
infrastructure. Trees in particular provide
such a wide array of important benefits that
the panel strongly encourages the public
sector to shift its thinking to include green

infrastructure and trees as critical public
infrastructure along with roads, bridges,
water, and utilities. By way of example, this
shift would focus on supporting better tree
growth along sidewalks through the use of
sand-based structural soils and modular soil
cell systems (ex. silva cells).

Use depaving to reduce the urban heat
island (UHI) effect. Depaving vacant or
underutilized parking lots can be a low-cost
and short-term strategy to reduce the heat
island effect at a particular site and in the
surrounding environment.

Plant microforests. Microforests are dense
planting areas that can be planted in dense
urban environments, helping reduce the UHI,
absorb stormwater, and improve air quality.

Use climate-responsive design tools.
Design tools such as building orientation and
adding street trees and shade structures are
important elements in reducing UHI.

Panelists tour representative neighborhoods and public spaces across Sacramento to see the challenges and

experience the conditions first hand.
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Use site-responsive performance-based
design. Performance-based design
measures allow designers and developers to
leverage each site’s unique characteristics to
maximize potential climate and heat island
responsive strategies.

Near-term priority actions:
* Depave select sites.

+ Provide shade for priority locations, with
an early focus on playgrounds.

* Pilot green infrastructure solutions.

Longer-term priority actions:

+ Move to performance-based design
review standards, particularly for large
sites.

+ Identify priority shade goals across
neighborhoods, and require more shade
in all developments.

* Incorporate pilots on public land that
can be scaled and incentivized in future
private development.

Regulatory Approaches

The following regulatory tools can help
encourage and selectively mandate
measures that will help mitigate heat and
support community cooling and resilience.

Promote a more robust and nuanced tree
canopy. The panel recommends moving from
an area-average tree canopy percentage

to a nuanced approach that follows best
practices, considers neighborhood context,
uses outcome-based measurements, and is
incorporated into area plans.

Urban heat islands in Sacramento are marked in orange.

Align standards, goals, and enforcement.

+ Align missing middle housing goals with
canopy goals to reduce potential conflicts
posed by density pursuits and urban
forestry goals and plans.

+ Use performance standards to encourage
shade along pedestrian walkways,
community spaces, and places with
seating.

« Connect requirements and rules with
enforcement for increased accountability
and deeper community trust.

+ Be prepared to take on scalable risk
to meet the moment and support
employees’ decisions that advance these
community goals.
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CITY OF SACRAMENTO

Tree canopy coverage is more dense in dark green
areas.

Remember: shade is shade. Heat mitigation
can be accomplished by shade from trees as
well as other sources, and the public sector
can support the use of other materials by
also encouraging innovation and creativity in
shade. Shade is shade. It is also important
to plant trees today to prepare for future
mature tree replacement.

Equity in Underserved Areas

It has been widely documented that the
effects of extreme heat disproportionately
impact communities that have historically
been underserved. Special attention should
be given to these underserved
neighborhoods.

CITY OF SACRAMENTO



Near-term mitigation actions:

« Support community-led organizations’
provision of wraparound services, and
fund the gap needed to complete the
La Familia Resilience Hub on Franklin
Boulevard.

+ Support regular access to community
cooling centers beyond emergencies.

« Shade 100 percent of play structures in
the City and County.

+ Relax noise ordinances on 90+ degree
days to allow laborers to work earlier in
the day and avoid peak heat hours.

Longer-term strategies:

* Support small businesses in tree
maintenance by providing leaf removal
services.

+ Support workforce development in tree
maintenance and arboriculture.

+ Develop a shade master plan for the
public transit system.

« Expand clean energy and efficiency
programs to more broadly fund insulation
installation, heat pumps, and cool roofs.

Collaborations and Funding

The collaboration that brought together
the City and the County for this technical
assistance panel is an excellent model for
how such a collaboration could and should
continue, both in this work and in other
community-wide initiatives.

Memorialize City-County collaboration. In
the near term, the City and County should

consider executing a partnership agreement
or Memorandum of Understanding (MOU).
Partners are also encouraged to identify
and embrace community-based partners,
conduct an economic assessment study,
and create a nexus for funding pathways.

In the longer term, the panel recommends
creating a Joint Powers Authority (JPA)

to bring together community-based
organizations and non-profit partners in a
more formal organization that can continue
to operate over the long term.

Create a climate resilience district (CRD).
In addition to financing projects, a CRD
can provide organizational engagement
with local governments, businesses, and
residents. A CRD can also take the lead on
infrastructure improvements, promoting
sustainability, and financing initiatives
through a variety of vehicles.

Expand the tent. The public sector should
seek to build and scale broader capacity
through partnerships, particularly with
private sector developers. In return, these
developers may look to the public sector

for incentives or relief from development
fees. Encouraging developer participation

in existing programs and revising minimum
standards can expand the efficacy of efforts
and increase impact.

ULI's Commitment

ULI Sacramento is committed to advancing
heat resilience across the community with
the following next steps.
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+ Launch a study tour to learn from other
communities across the United States
that are wrestling with these same issues
and finding success.

+ Continue to serve as a portal to the
development community.

Provide letters of support for grant
applications.

+ Continue to elevate the importance of
heat strategies by creating a climate
resilience category in ULl Sacramento’s
Vision Honors Awards.

Conclusion

As Sacramento’s days become hotter and
hotter days become more frequent, it is
incumbent upon both the public and private
sectors to understand the role they can
play in mitigating the impacts of extreme
heat on Sacramento’s residents. From
more energy-efficient building products

to more sustainable building practices to
incorporating resilience measures into
building design, there are a number of
paths to take in advancing a more resilient
Sacramento.

Through this important City and County
collaboration, the public sector is leading
the way and supporting the pursuit of an
environment in which everyone can find
shade and cooling, where development
supports comfort and commerce, and local
government recognizes the leadership role it
can play across a spectrum of activities.



Introduction and
Background
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Temperatures are rising across the country,
and cities like Sacramento are experiencing
an alarming and increasing number of
dangerously hot days each summer. Experts
in the region note in Sacramento County’s
Climate Action Plan that the region’s current
four days of extreme temperatures (an
ambient temperature or heat index of 103.8
degrees and higher) will increase to forty
days annually later this century. Finding ways
to mitigate the effects of these extreme
temperatures on the region’s residents is a
priority for both the City and County.

In cities like Sacramento, urban heat islands
(UHIs) are often found in areas with a heavy
presence of buildings, roads, and other
infrastructure that absorb and re-radiate the
sun’s heat, creating an “island” of higher
temperatures. epa.gov In contrast,
landscapes with robust tree canopies, less
hard surfaces, and bodies of water will
absorb the sun’s heat and allow the
surrounding area to remain relatively cooler.
Heat islands can affect communities by
increasing summertime peak energy
demand, air conditioning costs, air pollution
and greenhouse gas emissions, heat-related
illness and mortality, and negatively
affecting water quality.

In the older and wealthier Sacramento
neighborhoods, robust mature and old-
growth tree canopies create significant
cooling benefits for residents. The shade
from these trees protects outdoor areas
from the sun’s direct rays and shades
homes, allowing interiors to remain cooler

Study Questions

In pursuit of potential solutions for advancing heat resilience across the entire community, the City of
Sacramento and Sacramento County posed the following questions to the ULI panel.

1. DESIGN AND DEVELOPMENT. What building
and landscape design strategies have other
cities and counties with similar climates
implemented to mitigate extreme heat in
both new and existing developments—
especially in infill contexts—and how can
these best practices be adapted to support
our desired urban forms?

2. REGULATORY PATHWAYS. What flexible
and effective regulatory approaches have
cities and counties used to integrate heat
mitigation through climate-responsive
building design and green infrastructure
(landscape and hardscape) requirements
into development codes and design
guidelines and standards without
discouraging investment or creating
significant permitting challenges?

3. INCENTIVES AND FUNDING. What public/
private partnership models, funding
sources, and incentive structures have
proven effective in supporting climate-
responsive building improvements and green
infrastructure initiatives?
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4. EQUITABLE AND UNDERSERVED AREAS.
How can jurisdictions ensure equitable
access to heat mitigation strategies
(including building design and tree
canopy/green infrastructure), particularly
in communities that may not experience
new development in the near future? What
policy, partnerships, and funding strategies
can address historic underinvestment and
ongoing barriers to implementation?

5. ROLE OF THE PRIVATE SECTOR. What
role can the private sector—including
non-profits, developers, real estate
professionals, and property owners—play in
implementing strategies to mitigate public
realm heat impacts while also promoting
energy efficiency, increased comfort, and
resilience within our jurisdiction’s current
and next generation of buildings? What
process streamlining, incentives, education,
recommendations, or requirements could
support and encourage their participation?

Man-made shade structures can help provide important

shade in public spaces and gathering areas.


https://planning.saccounty.gov/PlansandProjectsIn-Progress/Documents/Climate%20Action%20Plan/SEIR%20Documents/2024%20Final%20CAP.pdf
https://www.epa.gov/heatislands/learn-about-heat-island-effects

and mechanical cooling systems to use less
power than unshaded structures. Other
neighborhoods lacking this robust tree
canopy, which often include historically
under-resourced neighborhoods and even
some newer developments, can experience a
15-degree or more rise in outdoor air
temperatures and therefore require more
mechanical assistance to remain habitable
and comfortable for occupants.

Recognizing that the urban heat island effect
is often exacerbated by the built environment
and in pursuit of solutions to extreme
temperature challenges, leaders and staff
from the City of Sacramento and Sacramento
County turned to the Urban Land Institute —
Sacramento District Council for guidance.
ULLI, using its trusted and objective technical
assistance panel program, convened a panel
of real estate and urban design professionals
from across the United States with the
expertise needed to address the City and
County’s pressing heat concerns.

The panel assembled over the course of
three days to tour representative
neighborhoods from the combined city and
county geographies and interview
stakeholders from the region’s business,
nonprofit, and public sectors. Informed by
this information gathering process, the panel
applied their professional knowledge to the
questions posed and arrived at a series of
recommendations that City and County
leadership and staff can embrace as they
consider where and how to apply public
resources, potential regulations, and perhaps

What the Panel Heard

The panel interviewed over 70 stakeholders, including leaders and staff from City and County agencies
and a wide range of developers, business and property owners, nonprofit sector leaders, and Sacramento
residents who shared the feedback below.

What's Working Well

There are a host of good planning documents
already in hand at both the City and County levels.

Local community organizations are strong and are

bubbling up to support residents better.

City and County professional staff have the
skills and knowledge needed but require more
enforcement to support their efforts.

Elected officials are well-versed and well-
informed—the question is where to start.

SMUD is a great partner across a number of
community-wide initiatives.

The City and County collaboration for the TAP is
an excellent start and a partnership that should
continue.

The issue can easily become complex. It will
be helpful to simplify the issue and the related
messaging.

Areas of Opportunity

.

Days are getting hotter and hotter days are
becoming more frequent.

Heat does not differentiate between City and
County.

There are not adequate resources available to
address climate resiliency at the City and County
levels presently.

Neighborhoods with mature trees can be 15
degrees cooler than neighborhoods lacking a
robust tree canopy.

Small businesses are held to same standards
as large businesses, which can become overly
burdensome.
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Parking lots that lack tree canopy coverage are
areas of opportunity.

Support the planting of native and or drought-
tolerant plant material.

Address homeowner insurance issues
associated with aging tree canopies.

Environmental justice communities are
experiencing more intense urban heat island
effects.

Tree donations are great, but ongoing tree
maintenance is an issue in both public and
private realms.

Retrofitting developments is a challenge.

Incentives or other financial rewards can help
spur adoption and should be used to encourage
property owners to plant and maintain street
trees to maturity.

Regulations do not always align across
departments, which can create conflicting
priorities (e.g., the need for increased density and
space needed for trees and tree growth).

Enforcement of City and County ordinances is
often challenging.

Vacant surface parking lots could be repurposed
into spaces for planting.

There is some confusion around tax funding for
tree maintenance across neighborhoods.

Cooling options are needed where people
already spend time as walking in the heat to find
cooling is a deterrent.

Climate resiliency is important but not as
pressing as other community challenges.



incentives to create an environment of
change where residents, business owners,
property owners, developers, and the public
sector can work together to lessen the
impacts of heat on the region’s residents.

Guiding Principles

Taking into consideration the unique
Sacramento landscape, panelists agreed on
the following guiding principles, which
served as north stars, guiding the group’s
discussions and helping ensure that the
recommendations they delivered remained
practical and actionable.

Shade is shade. Although shade from the tree
canopy typically dominates conversations of
shade, shade cast by other elements—
awnings, building overhangs, pavilions, etc—is
also effective in protecting people from direct
sunlight and heat.

Tree canopy is a public good and should be
managed as critical infrastructure. Trees are
often considered ornamental or a luxury.
They should instead be classified as critical
urban infrastructure, in the same way roads,
bridges, utilities, and water systems are
classified as critical to community health
and safety.

Use a systems approach. There are a host of
public sector departments that impact the
issue of urban heat. Although many may point
to the Chief Sustainability Officer as the one
responsible, the functions of and regulations
from the various City and County
departments must work in concert, and not at

cross purposes, to solve this challenge.
Private property owners, residents,
community organizations, and businesses
must also be considered in the region’s
systems approach to urban heat and

partnerships across sectors will be important.

Rebuild trust with accountability. Broken
trust, be that individual residents’ trust in
neighborhood services or businesses’ trust
in governmental support, needs to be
mended before progress can be made.
Instituting systems that have accountability
built in can help rebuild needed trust.

Focus on and plan for cooling performance.
Planning efforts to date have relied heavily on
prescriptive measures; for example, parcels of
a certain size will accommodate buildings of a
certain square feet, and a specific percentage
of open space must be maintained. Shifting
new planning approaches to focus on
performance of the building and the open
spaces can provide developers and owners
with flexibility to pursue creative approaches
that can meet the guidelines while also
delivering innovation that can be scaled
elsewhere for even greater community impact.

Focus on the neighborhood scale.
Neighborhoods across the region are as
different as the people who inhabit them. A
neighborhood-scale approach, rather than a
city-wide dictate, can allow for guidance to
flex and bend with the unique characteristics
of the neighborhood and ultimately better
serve the community through more
impactful results.
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Build and scale capacity through
partnerships. Reducing the impacts of
extreme heat on the region’s residents will
require an all-hands approach. Through
partnerships with aligned organizations and
area businesses, the City and County can
extend their reach, capacity, and impact.

Trees as [One Part of] a Cooling
Strategy

Trees can be more effective than
man-made structures in helping to cool
the environment as trees also provide
cooling through evapotranspiration,
particularly in dry climates. When
temperatures rise precipitously,
however, trees will close leaf stomata
(openings) to conserve water, which
reduces evapotranspiration. In other
instances, trees can trap heat and raise
evening temperatures depending on the
tree species planted and the physical
arrangement.

While trees are an important cooling
strategy, they should be incorporated
into a broader effort that also
encourages other shade resources and
promotes the use cool roofs, depaving,
and more. These additional strategies
can help keep the environment cool as
the trees grow large enough to cast
shade, battle pests, and endure the
effects of wind, disease, and human
decisions.



Design Strategies
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The region’s increasing temperatures and
frequency of days of extreme heat have been
topics of concern and previous planning
efforts for both the City of Sacramento and
Sacramento County. In a review of previous
plans, the ULI panel sought to lift up previous
recommendations that should have a
positive impact when implemented, as well
as contribute additional recommendations
that leverage work already underway and
unlock additional resources to further
support the work.

Pursue Heat Resiliency that
Supports Civic Life

The City and County have an important role
to play in efforts to develop and redevelop
resilient spaces within the public realm.
Creating spaces that support the resilience
and quality of life of residents and visitors is
important in the delivery of welcoming third
spaces and places for the community to
gather. Cooler spaces will encourage people
to be outside to interact, shop, and recreate,
and designing the public realm to be cooler
will have social, economic, and health
benefits. These public realm projects can be
used as pilot projects, demonstrating more
climate-resilient materials and processes,
providing a proof-of-concept for adoption by
the private sector.

Heat-resilient strategies piloted in the public
realm provide an excellent demonstration
opportunity to showcase design typologies
that celebrate local and cultural life and that
can be welcoming to multiple generations.

When the community recognizes spaces
as designed for them, for their families,
and for their enjoyment, they will be

more likely to use the space. This further
activates important public areas, bringing
the community to life, and, in this case,
further encouraging neighbors to enjoy the
benefits of a space that is designed to help
them stay cool.

Classify Green Infrastructure
as Critical Infrastructure

Over the years, trees and plants have
often been relegated to an afterthought
in design and development, ornamental
items to add when budgets allowed. In
pursuit of cooler spaces and more heat-
resilient places, trees in particular provide
such a wide array of important benefits
that the panel strongly encourages

the public sector to shift its thinking
and consider trees and other green
infrastructure as critical infrastructure.
This shift more actively prioritizes tree
planting and care and helps ensure that
planning efforts are designed to meet
the anticipated demands for shade and
cooling across communities.

Support better tree growth along
sidewalks. The traditional approach

to planting street trees, planting in the
strip between sidewalks and street
pavement, often involves carving out a
four-foot square space and planting a
tree, sometimes with a decorative tree
grate to surround its trunk. As the trees
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Shade and cooling opportunities in the public realm should welcome
all ages and cultures.

Silva cells are installed under other infrastructure and support the paved
surfaces while providing space for planted trees’ roots to grow and expand.


https://www.deeproot.com

grow, the grates need to be replaced to allow
for trunk growth. As the roots deepen and
expand, they often encounter compacted
soil supporting neighboring development,
which limits expansion, sidewalks, or other
pavement, which can buckle or crack under
pressure from the expanding tree roots. By
using a modular soil cell system, sand-based
structural soils, or a product like Silva Cells
paving can continue as usual, and roots have
the space needed for the tree to grow and
thrive, eventually casting the desired shade.
Although the City of Sacramento has not yet
adopted these methods, these have become
common national practices and should be
revisited by the City and County.

Use Depaving to Reduce UHI

Depaving is the act of removing concrete
and asphalt to re-establish the ecological
function of a site. In an area with vast swaths
of vacant or underutilized parking lots,
depaving sections of those lots can prove

to be a low-cost and short-term strategy

DEEPROOT

and have beneficial cooling effects in the
surrounding neighborhoods as well.

Depaving involves removing sections of
pavement and breaking up the underlying
compacted soil to make way for planting.
Ideally, trees or other plant material are
planted in these uncovered and restored
areas and allowed to flourish. Even at its
most basic level, with just the removal of the
paving and no soil treatment or planting, the
UHI can be reduced through basic depaving
measures.

Plant Microforests

Even small spaces can have big impacts

on lessening the intensity of heatin a
neighborhood. In some spaces, microforests
can be a great solution.

Microforests are dense planting areas that
can easily fit into dense urban environments.
These small urban forests help reduce the
heat island effect in the area, provide water
absorption, thereby diverting stormwater

Trees stunted by surrounding compacted soil (top) can grow

to reduce the heat island effect at the site as intended by Using structured soil or Silva cells (below). from the system, and improve air quality by

FLICKR BY STORMWATEROUTREACH

DEPAVE

Depaving unused parking areas can lower surface temperatures and assist with stormwater management. Microforests can be planted in small spaces and
produce large environmental benefits.
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In May, analysts at Earth
Economics, a nonprofit, studied
three of Elizabeth’s microforests
and found that for each dollar
invested, the public will gain on
average $10.90 in benefits like

air quality and heat reduction.
Thermal drone images show that
the microforests can be 4 degrees
Fahrenheit cooler than mature
trees, and 50 degrees cooler than
the asphalt in adjacent parking
lots, which can reach 132 degrees
in the summer.

In New Jersey, Benefits
Bloom in Tiny Forests

sequestering carbon. Parks, vacant sites,
and underutilized public spaces can serve
as potential sites for microforests. SUGIi.
Pocket Forests could be a good resource for
exploring this topic further.

Use Climate Responsive
Design Tools

To support the work at the municipal level,
in the public realm and in rights-of-way,

the panel also considered how the City

and County’s design review process and
standards could be shifted to focus on
creating more high-performing and climate-
responsive sites for development.

Using high-performance strategies, such
as the sample list that follows, sites can
be positioned from the outset to deliver a

more climate-responsive environment for
residential buildings and commercial spaces.

Use building types and orientation

to create shaded outdoor spaces.
Courtyard-style buildings can create
shaded spaces that feel protected from
outside activity as well as intense direct
sunlight. Used in multifamily scenarios,
this same configuration can provide
multiple households with proximate
access to shade. Similarly, building
orientation can play a significant role in
creating more welcoming outdoor spaces
in areas where shade is more prevalent
and the sunlight less intense.

Use street trees to cast afternoon shade
on western facades. Trees planted on the
western sides of buildings can provide

An arterial road for South Sacramento, Florin Road runs 3.5-miles from Hwy 99 to Hwy 5. Examining the vacancy along Florin Road, the corridor occupies six million square
feet of impervious paving area. Image courtesy of Atlas Lab.
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helpful shade and cooling in spaces where
the afternoon sun prevalent and known to
be more intense than morning sun.

+ Install shade structures at civic outdoor
spaces. Spaces designed to attract groups
of people and encourage gathering will
go unused without adequate shade. In the
absence of adequate tree coverage, shade
structures should be installed.

+ Tuck parking lots behind buildings and
under canopies. Pushing parking behind
buildings can allow more space for tree
planting in the front and along sidewalks.
Additionally, using solar canopies to

shade parking areas can generate energy
while keeping vehicles cooler for eventual
occupant use. It could be helpful to

study the City and County regulations

to see if there is an opportunity reduce
the amount of paving needed for parking
more broadly.

Use Site-Responsive
Performance-Based Design

Planning departments across the country
often turn to prescriptive measures to
encourage the type of development the
jurisdiction and the community wishes to

This Mithun illustration depicts a number of elements that can be built into a neighborhood to assist with heat

mitigation, energy efficiency, and community well-being.
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MITHUN

see. By using performance-based design
measures instead and embedding them in
area plans and site-specific plans, designers
and developers can begin to leverage each
site’s unique characteristics to maximize
potential climate and heat island responsive
strategies. Through this reorientation of
design review processes and standards, the
development focus can be placed on creating

In the top photo, prescriptive measures dictate tree
planting on the development site, which in this case
were planted on the west side of the pedestrian
zone, casting little pedestrian shade while shading
buildings. Below, a different design approach
positioned trees closer to the walking path,
providing ample shade along the entire walkway.



more consistently high-performing, climate- * Provide shade for priority locations. Play

responsive sites that will better serve the structures across the City and County,
community in the years ahead, rather than bus shelters, and other public gathering
checking boxes that prescribe setbacks, lot spaces used in daily life should be
coverage, tree placement, and more. The adequately shaded.

Green Factor approach utilized by Seattle
Washington and Cambridge, Massachusetts
could be a helpful resource. These cities use
score-based code requirements to increase
the amount of and improve the quality of
landscaping in new development.

+ Pilot new infrastructure. Implementing
a modular soil cell system and/or
sand-based structural soils is a proven,
successful method to support long-term
tree planting within the built environment.
These solutions increase access to

. soil volume and stormwater capacity

DeS|gn and Development compared to traditional streetscape

Priorities parkway design standards, which

In the near term, the panel recommended the typically have limited available space for

following actions: trees. Such methods should be tested in

Sacramento to determine best practices.
+ Depave select sites. The City and County

should identify and prioritize depaving Looking ahead, the panel outlined longer-term

opportunities along Florin Road and recommendations that may take additional
Stockton Boulevard, where parking lots time to plan, approve, or require additional
are vacant or largely underutilized and investment and longer-term budgeting

the urban heat island effect is particularly support. Planning should begin now, however,
pressing. Additionally, the planting of to support these future actions.

microforests on vacant sites should .

Move to a performance-based review

be encouraged as an interim condition process. City and County design

for development.

Playgrounds and gathering spaces should provide ample shade for those using the spaces.

13 ONE HEAT: Advancing Heat Resilience in Partnership with the City of Sacramento and Sacramento County | Sacramento, California

guidelines, standards, and plan review
processes should be updated to support
improved climate performance in new
development, particularly for large sites.

Require more shade. Through more
robust requirements for tree canopy and
physical shading, new development can
better support the resilience and comfort
of building occupants.

Incorporate pilots. Building in
opportunities to pilot new ideas and
technologies in standard public works
practices can lead to better baseline
improvements and outcomes that can
then be scaled and incentivized in private
development.

Identify priority shade goals. Using a
neighborhood approach, the City and
County are encouraged to identify and
prioritize shade goals and strategies
within specific plans and area plans in
order to leverage neighborhoods’ existing
resources and best meet the needs of
specific communities.


https://www.seattle.gov/sdci/codes/codes-we-enforce-(a-z)/seattle-green-factor

Case Study
River District Strategic Plan

Atlas Lab led the comprehensive Strategic
Vision Plan for Sacramento’s River District, a
plan to activate and connect over three miles
and 830 acres of Sacramento’s riverfront.

The vision Atlas posed establishes a distinct
visual identity and public realm that seeks

to reconnect downtown Sacramento to the
American River through a series of greenways
and cool corridors that draw on the cooling
properties of the natural waterway, creating
channels down the greenways and corridors for
the cooler air to permeate the built environment
beyond.

As stated in the Vision Plan: “Another defining
feature of the Vision Plan is its approach to
riverfront development. Departing from rigid,
parallel setback lines, the plan proposes
sectional and perpendicular relationships with
the river—inviting views, activating programming,
encouraging active transportation, and drawing
in natural breezes and native ecology to the heart
of the district. This approach fosters a more
intimate, dynamic, and ecologically responsive
connection to the waterfront.”

In its planning efforts, the team also addressed
the potential siting of buildings along the
riverfront, stair-stepping in height away from the
river to provide maximum view corridors and
access to river breezes. Buildings are positioned
with minimal western-facing sides to reduce the
buildings’ direct exposure to the afternoon sun.

This riverfront design demonstrates how development can be stair-stepped away from the American River to
provide ample views of the river and green spaces for each of the buildings beyond.

The Vision Plan for the River District uses cool corridors to facilitate air flow and cooling from the American
River, drawing air into the developed areas and providing associated view corridors.
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ATLAS LAB

ATLAS LAB


https://atlaslab.com/work/river-district-strategic-plan/
https://atlaslab.com/work/river-district-strategic-plan/

Regulatory Approaches
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There are a host of opportunities for both
City and County governments to use
regulatory tools to help encourage and even
mandate measures that can help mitigate
heat and support community resilience in
times of extreme heat.

Promote More Robust and
Nuanced Tree Canopy

Sacramento has already taken important
steps forward in setting tree canopy goals
for the city. Although the current 40 percent
tree canopy coverage average is a great
start, taking a more nuanced approach that
follows best practices for establishing tree
canopy goals would be a good next step.

East Sacramento, with its older trees

and larger, more plentiful planting areas,
already enjoys a tree canopy of 35 percent.
Expecting this same percentage across
the region, where planting areas are less
plentiful and often smaller, is not realistic.

+ Use outcome-based measurements.
The City and County are encouraged to
shift toward outcome-based measures for
efforts related to shade, climate resilience,
tree health, and maintenance. These
measurements should incorporate tree
canopy, urban heat island, and impervious
surface coverage, and begin to measure
performance against these initial baseline
measurements.

+ Set tree canopy goals at the
neighborhood scale. Neighborhoods
identified by the City and County as

particularly vulnerable and areas
identified as known heat islands should
be prioritized for a more nuanced
approach to tree canopy goals. Pending
confirmation from the community,

the Natomas neighborhood, the River
District, the Arden-Arcade area, and the
neighborhoods along Stockton Boulevard
and in South Sacramento may be good
places to start. Working with community
partners, the public sector can establish
specific goals for each neighborhood
based on measured temperatures,
existing tree canopy, and development
context, and determine what actions
would help meet the neighborhood
targets. While trees should be prioritized,
neighborhood goals should include all
shade types.

* Locate the shade goals within
specific plans where possible. The
specific plans and area plans provide
established mechanisms for this type of
neighborhood-scale goal setting. In other
areas, where a specific plan is not yet in
place, the public sector can work with
neighborhood leadership and community
members to set their goals and identify
opportunity areas.

Align Standards, Goals, and
Enforcement

+ Align missing middle housing goals
with tree canopy goals. The panel
recognized the potential conflicts posed
by a code that encourages density to
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achieve missing middle housing goals
when trying to also achieve urban
forestry goals. Tying shade and tree
preservation and planting to missing
middle housing innovation may provide
a beneficial solution. Developers may
seek relief from certain code elements,
and if that relief results in greater canopy
or tree preservation, everyone benefits.
A potential local design competition
focused on missing middle housing and
an alignment with the tree canopy could
begin to elevate new design ideas that
meet all of the goals.

Example: The City of Tacoma,
Washington, recently tied its tree codes
to missing middle housing production,
creating an alignment that would support
the City’s goals while meeting developers’
needs. A specific example allowed
building setback reductions in pursuit of
heritage tree preservation.

Use performance standards to encourage
shade. A performance standard, like

the Green Factor noted on page 13,

could be used to regulate and advise
development, setting aside the more
typical and broad set of numerical figures.
Shading pedestrian walkways, community
spaces, and places with seating should be
prioritized with a specific focus on placing
shade in high-pedestrian-traffic areas and
places designed for young children or
seniors. A shade standard (percentage of
area covered) and a green ratio could be
used to help quantify the amount of shade,



green space, and impervious surfaces and
would help elevate cooling goals.

Connect requirements and rules with
enforcement. Several stakeholders
interviewed during the TAP noted

the challenges the City and County
face in enforcing tree requirements,
primarily related to adequate staffing.
In addition to supporting trust building
across populations by following
through on promises, such as enforcing
the tree canopy goals, leads to
increased accountability, additional
revenue through fine collection, and
presumably a richer and robust tree
canopy when the codes are followed. If
there are funding constraints that are
hindering staff resources, additional
enforcement could potentially pay for
the services required by the enforcement
actions.

Be prepared to take on scalable risk to
meet the moment. The public sector is
understandably risk-adverse given its

need to operate with the public’s trust.
That said, piloting projects, testing
ideas, and considering what initial small
risks could lead to broader and scalable
outcomes are important and efforts

that the public sector should explore.

In some communities, jurisdictions use
documented risk tolerances to clearly
outline the levels of acceptable elevated
risk the jurisdiction is willing to take in
the pursuit of certain community goals
(e.g., climate resilience and equity). This
documentation can provide public sector
employees with the support they need to
make decisions that advance important
community goals.

Remember: Shade is Shade

Although much of what the panel sought to
encourage was in pursuit of a more robust
tree canopy, the focus of the study questions
centered on heat mitigation, which can be
accomplished by shade from other sources
as well. Shade is shade.

Encourage shade through additional
innovation and creativity. There are
countless opportunities to create new
shade and shaded spaces, and the
arts community in Sacramento may
be an excellent partner in this pursuit.
Incorporating artists and art to enhance
shade opportunities can help build
excitement about how extreme heat
can be managed in engaging, colorful,
exciting, and yet functional ways.

Do not rely on the tree canopy you see
today. The large mature trees that line
neighborhoods and parks today will not
last forever and may soon be at the end
of their lifecycle. The City and County
are encouraged to conduct an analysis
of the city/county tree health today and
extrapolate that canopy out 10-20 years
in order to make needed replacement
preparations. If it is not already underway,
planning for the successful replacement
of the region’s mature trees should
commence immediately.

These woven tapestries are strung together to shade the marketplace below in a visually-engaging manner. Shade sails turn otherwise hot unusable space into a
popular community gathering space.
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Equity and
Underserved Areas
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It has been widely documented that the
effects of extreme heat disproportionately
impact communities that have historically
been underserved. These same communities
are also often impacted by long-standing
racial injustices and subjected to proven
environmental harms. In Sacramento, these
documented Environmental Justice
communities lack adequate tree cover, need
more and better shade structures, and have
often found resourceful ways to create
community cooling resources. These same
neighborhoods should be prioritized in the
City’s and County’s efforts to mitigate
Sacramento’s dangerous heat.

Near-term Mitigation Actions

The panel outlined the following actions that
the City and County can take in the near term
to begin to mitigate extreme heat in the

region’s Environmental Justice communities.

* Support community-led organizations in
their provision of wraparound services.
In many ways, the community cooling
work has already begun. Neighborhood-
led efforts are already providing critical
cooling resources in certain areas
of Sacramento. The City and County
could pilot providing enhanced cooling
centers, which, in addition to providing
cool spaces for community members,
also provide charging opportunities
for devices, refrigeration for medicine
storage, and other critical services
needed to meet daily needs.

The La Familia Resilience Hub on
Franklin Boulevard is a great example of a

community-led enhanced cooling center
that should be funded to completion.
While those backing the work had
received confirmation of project funding,
federal resources have been retracted,
leaving a critical funding gap and stalling
progress. The City and County are strongly
encouraged to find paths to providing
financial support to help La Familia close
its funding gap and bring this important
community resource to completion.

Support regular access to community
cooling centers. Community members
should be able to access cooling
centers every day, not just in times of

a declared heat emergency. Centers
operating on an emergency basis rely on
community members’ ability to access
an online posting of hours, or otherwise
require people to walk by to see if the
center is open, either of which could be
challenging or prove to be a barrier to
those seeking help.

The City and County are also encouraged
to inventory all public facilities that could
potentially be used as cooling centers
and create a plan to leverage those
buildings going forward. Community
centers are cooling centers.

Shade play structures. Using shade
structures, the City and County should
cover 100 percent of public playground
equipment, prioritizing communities
with heat islands. Roughly 25 percent
of play structures at affordable housing
developments are shaded today.
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66

Community centers are
cooling center opportunities.”

—ULI Paneljst

About Heat and Its Impact on
Communities

By the mid-21st century, California is
projected to experience a significant rise
in daily maximum temperatures, with

an increase of 4.4°F — 5.8°F above the
1950 average. Heat waves, which are
already a growing concern, are expected
to last up to two weeks longer in regions
like the Central Valley and occur 4 to 10
times more frequently in areas such as
the Northern Sierra. In urban centers,
heat-related deaths are projected to triple,
disproportionately affecting vulnerable
and marginalized populations.

The health impacts of extreme heat are
not felt equally across communities.
Social determinants of health—such as
income, access to resources, and living
conditions—play a critical role in how
well individuals can cope with rising
temperatures. The impact of extreme
heat is further compounded by long-
standing systemic inequities, including
racial and environmental injustices, that
leave certain communities more exposed
and less resilient.

CalEPA / Office of Environmental Health
Hazard A men


https://data.sacog.org/datasets/SACOG::environmental-justice-areas-1/explore?location=38.758069%2C-121.298857%2C8.80
https://data.sacog.org/datasets/SACOG::environmental-justice-areas-1/explore?location=38.758069%2C-121.298857%2C8.80
https://calheatscore.calepa.ca.gov/about-heat-and-its-impact-communities

Similarly, the public sector should
encourage shade structures on private
property, in housing developments, and
on school playgrounds.

Support laborers in avoiding extreme
heat. The City’s current noise ordinance
limits outside laborers from using
potentially loud power equipment before
8:00 am. On days when the temperatures
are expected to top 90 degrees, these
laborers and their companies should
enjoy an exception to the noise ordinance,
allowing time for yard work and
maintenance in earlier hours of the day
and avoiding the later hours of dangerous
peak heat.

Longer-Term Strategies

costs from their budget, they are also
eliminating the benefits trees can bring
to their business environment, such as
increasing customer comfort, mitigating
heat on outdoor seating, and enhancing
storefront attractiveness. The panel
recommends extending residential

tree services, including leaf removal, to

Sacramento’s small business community.

Support workforce development.

There are also interesting workforce
development opportunities associated
with tree maintenance and arboriculture.
The City and County are encouraged

to work with community-based
organizations to create a pipeline

to green careers that could support
employment goals in the region, as well
as provide additional services upon

which community members and business
owners can rely for tree assistance.

Develop a shade master plan for the
public transit system. The lack of shade
at Sacramento’s bus stops can be an
impediment to ridership. For those who
have no other transportation option,
being forced to stand in the direct
sunlight while waiting for the bus can

be detrimental to individual health. The
City and County should collaborate with
SacRT on a shade master plan leverages
work the SacRT already has underway
at shelters and addresses the entire
system, identifying critical early shade
improvements.

Expand clean energy and efficiency.
SMUD is a great partner across the

region and should be encouraged, along
with the City and County, to support and
expand existing utility programs that

Looking ahead, the following longer-term
strategies should be factored into today’s
planning work, understanding that these

efforts may require years to complete.

Support small businesses in tree
maintenance. Small businesses operate
on narrow margins, are often located
within rented facilities, and are frequently
owned by people who may also live

in vulnerable neighborhoods. These
challenges compound to make tree
maintenance on commercial properties
a burden for small businesses. The

cost of tree maintenance can actually
create a disincentive for small business
owners who would rather cut down

a tree rather than pay for its care. In
addition to removing maintenance

Laborers working outside are often still working during
the heat of the day, facing dangerous conditions.

20 ONE HEAT: Advancing Heat Resilience in Partnership with the City of Sacramento and Sacramento County | Sacramento, California

help fund insulation installation, project
costs associated with heat pumps, and
the low-interest business loan programs
for cool roofs. These measures can help
relieve energy cost burdens in vulnerable
communities, encourage lower energy
consumption, and support lower-carbon
environments across the region.

It is also important to note that the
region’s long-term reliance on mechanical
air conditioning hinges on the resilience
of electrical grid. When the power goes
out, passive cooling strategies and public
facilities and community centers with
backup power becomes critical.



Collaborations and Funding
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The collaboration that brought the City
and the County together for this technical
assistance panel should continue. Building
on the existing efforts of both jurisdictions
and close collaboration now taking root,
the two jurisdictions should strengthen
these nascent ties and their associated
partnerships with community-based and
nonprofit organizations. This collaborative
approach, geographic reach, and deep
community-focused collaboration are
essential for success in mitigating
Sacramento’s extreme heat.

Memorialize City-County
Collaboration

The collaboration between City and County
should be memorialized so that it can

be replicated across departments and
strengthened over time.

County and City staff leadership take the panel on a tour of several Sacramento neighborhoods to demonstrate

In the near term, the panel recommends the
following actions:

« Consider executing a partnership
agreement. A partnership or
Memorandum of Understanding (MOU)
can play a pivotal role in detailing the
roles and responsibilities of each party
in the work. The City, County, and other
partners should take a holistic approach

to coordinating climate protection efforts

and memorialize their particular role
through an MOU. This could potentially
include other special districts, such as
water purveyors, utility providers, and
other cities, to ensure that all entities
with key roles to play are involved in the
formation of the strategies and agree to
the execution plan and related timelines.

the challenges developers and the private sector face in reducing the impacts of extreme heat in the region.
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* Identify and embrace community-
based partners. Across the city and
county, there are organizations and
nonprofit partners that should be
deeply connected to this work. These
organizations can play important roles
in coordinating efforts within the region,
creating and disseminating information,
deepening partnerships, and building and
strengthening community trust. These
organizations can also become excellent
partners in grant pursuits that could
further support the work.

The City and County should each
designate a staff lead who can spearhead
grant funding pursuits. Grants at the
partnership/MOU stage can help the
partners explore potential governance
models, identify a potential structure for
the emerging partnership, and fund early
pilot programs.

+ Conduct an economic assessment study.
After the above partnership formation
and memorialization work is complete,
the collaborative should create a nexus,
establishing the connection between the
collaborative and the State of California.
This nexus will help detail the financial
implications, cost of inaction, and
potential return on investment from the
collaborative's actions.

Create a Joint Powers Authority (JPA). In
the longer term, the panel recommends the
formation of a JPA to serve as a centralized
place for community-based organizations
and nonprofit partners to coordinate and



collaborate with the City and County on
joint goals that will help, in this instance,
advance climate resilience. Examples in the
region include the Sonoma County Regional
Climate Protection Authority (RCPA) and the
San Francisco Bay Restoration Authority.

The benefits of a JPA include the ability

to make joint investments and pursue and
attract grant funding. The JPA also operates
under a set of shared standards, pools the
resources and expertise of the organizations,
and reduces potential organizational
redundancies. In this scenario, a Climate
Resilience District JPA makes sense.

Create a Climate Resilience
District

The panel’'s recommendation to form a
Climate Resilience District (CRD) provides
Sacramento with a designated entity that
can finance projects that mitigate the
impacts of climate change and help build
climate-resilient communities.

A CRD would engage in the following
activities:

« Organizational engagement. The CRD
would engage local governments,
businesses, and residents in regional
planning and disaster preparedness.

 Infrastructure improvements. A CRD
has the ability to integrate sustainable
infrastructure, expand green spaces,
and adopt renewable energy to address
flooding, heat waves, and sea-level rise,
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as well as other factors related to climate
change.

* Promote sustainability. The CRD
would work to promote environmental
sustainability and create healthier, safer,
more adaptive communities for the
future.

« Pursue financing and finance projects.
Such a district would hold broad and
encompassing financing powers, which
would include the ability to issue tax
increment bonds, levy assessments
and special taxes, issue revenue bonds,
issue general obligation (GO) bonds,
and impose property-related fees and
charges. The CRD also has the ability to
finance facilities and services.

Expand the Tent

The public sector cannot advance heat
resilience alone. The private sector and other
partners need to come alongside to help
advance the community’s goals through
private investment and development that
reduce heat impacts, create more resilient
spaces, and reduce future impacts on

the environment that might exacerbate

the community’s existing heat-related
challenges. The public sector should seek
to build and scale broader capacity through
partnerships.

Developers can play an integral role

in advancing the public sector’s goals
and initial work in this area. Specifically,
public sector actions that might impact


https://rcpa.ca.gov
https://rcpa.ca.gov
https://www.sfbayrestore.org

or incentivize the private sector and
development community include the
following:

* Provide incentives. Developers who
advance work beyond the stated
requirements could be eligible for a
development or financial incentive.

* Provide developer relief for fees.
Whether it is fee credits or some other
form of fee relief, developers could find
associated financial savings worthy of
the additional effort required to pursue or
install the more sustainable or resilient
option.

+ Encourage existing program uptick.
There are existing programs on the
books, e.g., rebates for turf removal,
that developers and contractors should
be encouraged to use in their work.
Additional informational or marketing

Mature trees, as seen in this older Sacramento neighborhood, can cool the surroundings by as much as 15 degrees.

support can help raise the visibility of
these programs and encourage additional
participation by the private sector.

Revise the minimum standards. There
are developers who will only deliver

on the minimum municipal building
requirements. By revising these
minimums to better meet community
goals, the code can begin to ensure that
new development is advancing progress.

One developer noted that a simple
reduction in driveway minimums from
20-feet to 18-feet wide would be a
welcome change. Making this revision in
the face of other baseline modifications
could help ease adoption of the stricter
minimums. The City and County are
encouraged to explore other similar
options.
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Economic Analysis Tools

There are economic analysis tools
that can be used by jurisdictions to
determine and then help demonstrate
how the addition of certain
requirements could be anticipated to
impact development costs.

Residual Land Analysis can help
determine the residual value of land
once all of the development’s hard
costs have been met and help calibrate
developer relief to community benefits.
The jurisdiction identifies the land’s
additional value that could be applied
to the community. With that figure,

the jurisdiction can then calibrate the
fee relief or other incentives to that
value, ensuring that as the community
benefits, the actions are not resulting in
additional development costs nor are
they impacting the jurisdiction’s bottom
line.



Next Steps
Ongoing Support from ULl Sacramento
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In addition to the work the panel
recommended to the joint sponsors of

this study—the City and the County—ULI
Sacramento is also committed to advancing
heat resilience across the community

and pledges to take the following next

steps to support the public sector and

raise awareness within the private sector,
particularly within the development
community.

Ample shade protects pedestrians on the
sidewalks and helps shade parked cars as well.

Launch a study tour. Throughout the study,
it was clear that there is much to learn
from other communities across the United
States that are wrestling with these same
issues. ULI will plan a study tour for key City
and County staff and other stakeholders

to communities that are finding success in
mitigating extreme heat. The goal is to see
and experience first-hand what is working
in these communities and learn from the
people leading the efforts in other similarly
situated metropolitan areas.

Continue connections to developers.

ULI will continue to serve as a portal to

the development community, providing
engagement opportunities where the public
and private sectors can discuss these issues
and together help identify paths forward to
potential solutions.

Provide letters of support. For those efforts
where the City/County collaborative seeks
grant funding, ULI Sacramento is pleased to
provide letters of support for those future
grant applications.

Continue to elevate the importance of heat
strategies. ULI will continue to look for
opportunities in which to raise the issue of
extreme heat, its impacts on the community,
and the opportunities to reduce those
impacts through innovations in the built
environment. Specifically, ULl Sacramento’s
Vision Honors Awards could provide an
interesting venue for a new award featuring
a project that meaningfully advances climate
resilience.
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This green infrastructure is using planted materials
to help absorb the water that drains from the
roadway and the nearby surface parking lot.


https://sacramento.uli.org/events/vision-honors/

Appendix:
Additional Resources
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Additional Resources

The following resources could prove helpful
in Sacramento’s heat mitigation work and
might be worth exploring further.

Economics

«  Studies from LA County on heat and
climate cost:

Health and Social Services During
Heat Events

+  Los Angeles County’s Climate Cost
Challenge: A $12.5 Billion Bill to
Protect Communities Through 2040

Neighborhood investments ideas
and a policy menu: Smart Surfaces

Policy Memo: Mitigating Extreme

Heat and Managing Stormwater with
Green Stormwater Infrastructure

+  Urban Heat Island Summary Report (Sac

Air District) Summary Report: Capital
Region Urban Heat Island Mitigation
Project.pdf

Economic Impact Report (Phoenix, AZ):
Economic Assessment of Heat in the
Phoenix Metro Area

Living with Heat | ULI Boston/New
England

Neighborhood Interventions

Tactical Urbanism: Tactical Urbanism
Toolkit: A guide to demonstration and
interim projects focused on active
transportation and placemaking

+  Ablock in Massachusetts is the test site

for ways to cool cities in the summer

Plantings

+  Urban Meadows: Smart Surfaces Policy

Guidance: Urban Meadows

+  Tiny Forests: Tiny Forests: Growing
Resilient Cities

Community Gardens as Cool Micro-

climates: Urban gardening as a solution
to urban heat islands

Surfaces
. mar rf lition

Depaving interventions: Depaving the
way to a climate-ready city

Roofing

+  Cool Roof Rating Council

. n Antonio Under 1 Roof program
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Shade
Shade LA

«  Shade as an Essential Solution for Hotter
Cities. The UCLA team referenced in the
article added a shade tool to the
American Forests Tree Equity Score.
Choose a location, zoom to a zone, and
click to choose map layers and scroll
down to the environmental indicators.

+  Shade is Social Justice This is a project
in Cambridge involving physical shade in
public realm led by Claudia Zarazua that
comes from a public art perspective.

Park Shade: City Council Supports

Private Fundraising for Park Shade
Structures


https://www.rand.org/pubs/research_reports/RRA3406-1.html
https://www.rand.org/pubs/research_reports/RRA3406-1.html
https://climateintegrity.org/uploads/media/LACounty-ClimateCosts-2024.pdf
https://climateintegrity.org/uploads/media/LACounty-ClimateCosts-2024.pdf
https://climateintegrity.org/uploads/media/LACounty-ClimateCosts-2024.pdf
https://drive.google.com/file/d/1rCi-333V11by5p-zQatSZfyBtgWMZNzS/view
https://drive.google.com/file/d/1rCi-333V11by5p-zQatSZfyBtgWMZNzS/view
https://drive.google.com/file/d/1rCi-333V11by5p-zQatSZfyBtgWMZNzS/view
https://drive.google.com/file/d/1rCi-333V11by5p-zQatSZfyBtgWMZNzS/view
https://www.airquality.org/LandUseTransportation/Documents/UHI%20Project%20Summary%20Report.pdf
https://www.airquality.org/LandUseTransportation/Documents/UHI%20Project%20Summary%20Report.pdf
https://www.airquality.org/LandUseTransportation/Documents/UHI%20Project%20Summary%20Report.pdf
https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_EcoHeatAssement_AZ_Report.pdf
https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_EcoHeatAssement_AZ_Report.pdf
https://boston.uli.org/uli-resources/living-with-heat/
https://boston.uli.org/uli-resources/living-with-heat/
https://www.imaginecities.com/media/steps_contents/TransLink_Tactical_Urbanism_Toolkit.pdf
https://www.imaginecities.com/media/steps_contents/TransLink_Tactical_Urbanism_Toolkit.pdf
https://www.imaginecities.com/media/steps_contents/TransLink_Tactical_Urbanism_Toolkit.pdf
https://www.imaginecities.com/media/steps_contents/TransLink_Tactical_Urbanism_Toolkit.pdf
https://www.npr.org/2022/05/24/1101040221/a-block-in-massachusetts-is-the-test-site-for-ways-to-cool-cities-in-the-summer
https://www.npr.org/2022/05/24/1101040221/a-block-in-massachusetts-is-the-test-site-for-ways-to-cool-cities-in-the-summer
https://drive.google.com/file/d/19DIji3jnJ5kR47osCQfrMUT0MT2ME9Ay/view
https://drive.google.com/file/d/19DIji3jnJ5kR47osCQfrMUT0MT2ME9Ay/view
https://www.sustainableneighbourhoods.org.au/uploads/6/7/0/6/6706950/tiny_forest_handbook.pdf
https://www.sustainableneighbourhoods.org.au/uploads/6/7/0/6/6706950/tiny_forest_handbook.pdf
https://urban-garden-crafters.com/urban-gardening-as-a-solution-to-urban-heat-islands/
https://urban-garden-crafters.com/urban-gardening-as-a-solution-to-urban-heat-islands/
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fsmartsurfacescoalition.org%2f&c=E,1,WX0em4JnconCrG6z7g-anCzBpfQL95f82zoHRTe-jJQ_KOzLl9HSyIRvYe6g-GfS-MjIFm0Pw9MHDPIJ3-pFejhqQIE2yimBIgFmGHi7R7RLbA,,&typo=1
https://www.evergreen.ca/stories/depaving-the-way-to-a-climate-ready-city/
https://www.evergreen.ca/stories/depaving-the-way-to-a-climate-ready-city/
https://coolroofs.org
https://www.sa.gov/Directory/Departments/NHSD/Housing-Support/Repair/Under-1-Roof
https://shade-la.com
https://luskin.ucla.edu/shade-as-an-essential-solution-for-hotter-cities
https://luskin.ucla.edu/shade-as-an-essential-solution-for-hotter-cities
https://www.cambridgema.gov/Departments/artsandculturalplanning/shadeissocialjustice
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.cambridgema.gov%2fDepartments%2fartsandculturalplanning%2fshadeissocialjustice&c=E,1,8HVLrMhol2o7qkBPEU3xTcAPUPX1IiyQmBEB33ztvKNJnxp6xetY8RRsGyVM9GNmZTdgcIcLxd4rHjq7J4Z_F8Xjh2fycbLud68m7jHk-Puk&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.cambridgema.gov%2fDepartments%2fartsandculturalplanning%2fshadeissocialjustice&c=E,1,8HVLrMhol2o7qkBPEU3xTcAPUPX1IiyQmBEB33ztvKNJnxp6xetY8RRsGyVM9GNmZTdgcIcLxd4rHjq7J4Z_F8Xjh2fycbLud68m7jHk-Puk&typo=1
https://sanangelolive.com/news/san-angelo/2025-06-25/city-council-supports-private-fundraising-park-shade-structures
https://sanangelolive.com/news/san-angelo/2025-06-25/city-council-supports-private-fundraising-park-shade-structures
https://sanangelolive.com/news/san-angelo/2025-06-25/city-council-supports-private-fundraising-park-shade-structures
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