HONOLULU CITY COUNCIL

KE KANIHELA O KE KALANA O HONOLULU No. 24L-16

CITY AND COUNTY OF HONOLULU

RESOLUTION

ADOPTING CLIMATE READY O‘AHU AS A CLIMATE ADAPTATION STRATEGY AND
GUIDING POLICY DOCUMENT FOR THE CITY AND COUNTY OF HONOLULU.

WHEREAS, in 2016, Honolulu voters approved a charter amendment
establishing the Office of Climate Change, Sustainability and Resiliency within the City
and County of Honolulu (“City”) to coordinate actions and policies of departments and
agencies to mitigate and adapt to climate change-related impacts to the City and
promote sustainable and resilient communities; and

WHEREAS, 2023 was the hottest year on record, and over the past century, the
Earth’s temperature has warmed by 2°F (1.1°C) due to human activities that produce
polluting greenhouse gas emissions that trap heat in the atmosphere; and

WHEREAS, this excess heat causes long-term changes in the Earth’s climate
patterns, increasing climate-related hazards that have already and continue to have
environmental and human impacts globally and locally; and

WHEREAS, O‘ahu’s top climate hazards have been identified as: sea level rise
and coastal erosion; increasing temperatures and heat waves; decreasing precipitation,
prolonged drought, and wildfire; flash flooding; and hurricanes; and

WHEREAS, locally, impacts from these climate hazards are already felt in the
form of hotter summers, winters, and nights; fewer trade wind days; more extreme Kona
Lows and King Tides; less predictable rain patterns; disappearing sandy shorelines; and
other impacts to marine and terrestrial ecosystems; and

WHEREAS, in 2023, the Honolulu Climate Change Commission published an
update to its Climate Change Brief with new projections for future climate impacts,
including:

e Increase in sea level of 3.81 to 5.84 feet by 2100;

¢ Increase in temperature by 1.8°F to 7.2°F warmer by 2100, with the greatest
warming potential at higher elevations and on the leeward sides of O'ahu;

e Doubling in the frequency of extreme El Nifio events, associated with heat
and drought, to roughly one event every decade;
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e Near doubling in the frequency of extreme La Nifia events, associated with
extreme rainfall, from once every 23 years to once every 13 years;

¢ More frequent and impactful tropical cyclones with increased maximum wind
intensity and more intense rainfall; and

WHEREAS, the City is taking actions to reduce greenhouse gas emissions
island-wide on track to meet its climate action policy of achieving net-negative carbon
emissions no later than 2045 in order to delay and halt the impacts of climate change;
and

WHEREAS, notwithstanding current efforts to reduce emissions, historical
emissions have already locked us into a warming path to some degree, meaning O‘ahu
will continue to experience the impacts of increasingly dangerous and frequent climate
hazards for generations to come; and

WHEREAS, these changes will impact all aspects of our community and not in
uniform ways, such that frontline communities, those that are geographically, physically,
socially, or economically at a greater risk to climate change, will, without action,
disproportionately feel its negative impacts; and

WHEREAS, the complexity and scale of adaptation, or action to prepare for and
adjust to both the current and projected impacts of climate change, requires
unprecedented collaboration and commitment across all City agencies, as well as
coordination with the State and federal government, and private and non-profit sectors;
and

WHEREAS, Resolution 19-233, adopted by the Honolulu City Council in 2019,
adopted the O'ahu Resilience Strategy, and Action 28 therein, calling for the creation of
a climate adaptation strategy to assess O‘ahu’s climate risks and make
recommendations to prepare communities for their impacts; and

WHEREAS, Climate Ready O‘ahu is a climate adaptation strategy that assesses
O‘ahu’s climate risks and outlines 12 strategies containing 57 actions for the City and its
partners to implement to increase O‘ahu’s ability to adapt to those risks and a changing
climate; and

WHEREAS, Climate Ready O‘ahu is informed by the guidance of a 40-member
Community Advisory Hui, the expertise of City departments, and the voices of over
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2,000 residents engaged through surveys, workshops, open houses, and the strategy’s
public comment period; and

WHEREAS, Climate Ready O‘ahu reflects on community values to envision a
climate-ready O‘ahu as one where:

o All people are empowered with the knowledge, tools, and resources to
prepare for climate impacts;

o Connections between people and native ecosystems are cultivated so the
‘@ina is safeguarded for generations to come; and

¢ Infrastructure works with natural systems to keep residents safe from climate
hazards at home, at work, and everywhere in between; and

WHEREAS, Climate Ready O‘ahu includes actions individuals and households
can take to be more climate ready in alignment with proposed actions for the City and
its partners to implement; now, therefore,

BE IT RESOLVED by the Council of the City and County of Honolulu that it
adopts Climate Ready O‘ahu, attached hereto as Exhibit A, as a climate adaptation
strategy and guiding policy document for the City to coordinate and implement action
and investment in climate adaptation across the City to prepare infrastructure,
communities, and ‘aina for the impacts of climate change; and

BE IT FURTHER RESOLVED that City departments are requested to coordinate
with the Office of Climate Change, Sustainability and Resiliency to incorporate actions
into existing planning and budgeting efforts, including the General Plan and the
Development/Sustainable Communities Plans, the Multi Hazard Pre-Disaster Mitigation
Plan, and annual operating and capital improvement program budgets, using
information set forth in Climate Ready O'ahu; and
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BE IT FINALLY RESOLVED that copies of this resolution be transmitted to the
Mayor, the Managing Director, and the Chief Resilience Officer and Executive Director of
the Office of Climate Change, Sustainability and Resiliency.

INTRODUCED BY:
/&( W=

|9
DATE OF INTRODUCTION:
JAN 2 6 2024
Honolulu, Hawai'i Councilmembers
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O Letters A

The impacts of climate change
here on O‘ahu cannot be denied,
affecting both residents and
businesses and including
everything from a house falling
into the ocean to serious
infrastructure damages from
flooding around the island.

The City and County of
Honolulu continues to focus
on the need to eliminate greenhouse gas pollution—the
root cause of climate change and the source of climate
impacts—while also accelerating our adaptation efforts.
Climate Ready O‘ahu identifies necessary long-term
solutions.

The commitment of Honolulu is already reflected in
investments and grants received to address flooding,
increasing temperatures, and more. This is further

Ikanana no a ‘ike (by observing,
one learns). Our community,

our island has suffered impacts
of climate change. Climate
adaptation means taking
proactive steps that address
experienced and current climate
impacts, and preparing us for
continued climate changes.

There is urgent need to
eliminate the greenhouse gas pollution that has and is
changing our climate by continuing to implement the
City’s Climate Action Plan. Rapid climate action gives us
a fighting chance in addressing the growing need to adapt
to current and escalating climate impacts.

Climate Ready O‘ahu focuses on five main local climate
hazards and outlines a vision for a climate-ready
future consisting of broad adaptation strategies and

highlighted in the strategies and actions here through
efforts already underway for our climate preparedness.
And still, we know there’s much work ahead.

This process surfaced big essential questions including,
where are we going; who gets to determine a vision; how
do we commit to long-term needs through near-term
action; and, what tools do we have and what tools do

we need? This strategy puts forward solutions to those
challenges and opportunities.

My thanks to the thousands of community voices, the
Community Advisory Hui, the technical research team
and City Climate Change Commissioners, City Council
members, and our City agencies for the vision and
commitment.

Rick Blangiardi
Mayor
City and County of Honolulu

complementary actions for implementation, including
actions you can take to empower individual and
community preparedness.

Community participation and ownership were integral
to this strategy’s development. Climate adaptation is too
big a task for the City to tackle alone—it’s important to us
that Climate Ready O‘ahu helps residents and businesses
understand how they can abe part of the solution, and
how we're committed to partnerships to not just prepare
for the worst, but to improve upon community and
environmental conditions through climate adaptation.
Mabhalo for your voice toward O‘ahu’s climate-ready
future and we look forward to implementing the vision
together.

Matthew Gonser
Chief Resilience Officer & Executive Director
Office of Climate Change, Sustainability and Resiliency

The front cover features volunteers at the Loko Ea fishpond in Hale twa.
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O Prologue -

Prologue

Climate change is an unequivocal threat to our future. O‘ahu’s people, ‘adina (land, earth),
and infrastructure are all at risk unless we mitigate the impacts of climate change.

As we work hastily to decrease greenhouse gas emissions to slow down the effects of climate change, we must also adopt
climate adaptation measures to decrease our vulnerability to hazards so that we can continue to thrive as an island
community.

History has shown us that the concept of laulima (many hands working together on a common purpose) is critically
important. The official bird of Honolulu, the manu-o-Ku, or white tern, serves as a vivid reminder of the power of
laulima. These beloved white seabirds are commonly seen somersaulting past skyscrapers and scooping fish from the
surface of the ocean. Historically, Hawaiian navigators and fishermen followed manu-o-Kii to return safely to shore.

Through the community’s concerted intervention, we have been able to protect this native bird and help it adapt to
Honolulu’s changing urban landscape. Educational campaigns and proper tree-trimming practices were key to ensuring
manu-o-Kii had a home in Honolulu. Today, they nest only in the outer lying atolls and urban Honolulu. Gracefully
adjusting to stark changes in habitat with the help of the community, the manu-o-Ka proves that resilience is possible
through adaptation, smart management techniques, and community action.

As climate hazards unfold, we can look up to the manu-o-Kii as our guide, just as Hawaiian voyagers have for
generations. The story of the manu-o0-Ki is our source of inspiration and encouragement to work together to create a
climate-ready O‘ahu!

Follow the manu-o-Kii throughout the strategy to learn how you and
your ‘ohana can become climate ready!



List of Acronyms

City
BWS Honolulu Board of Water Supply

BEFS Department of Budget and Fiscal Services

CCSR Oftice of Climate Change, Sustainability
and Resiliency

DDC Departinent of Design and Construction
DEM Department of Emergency Management
DES Departiment of Enterprise Services
DFM Department of Facility Maintenance
DHR Department of Human Resources

DLM Department of Land Management

DPR Department of Parks and Recreation
DPP Department of Planning and Permitting
DTS Department of Transportation Services
ENV Department of Environmental Services
HESD Honolulu Emergency Services Department
HEFD Honolulu Fire Department

MAY Mayor’s Office

MDO Managing Director's Office

MOCA Mayor’s Office of Culture and the Arts

OHPC O‘ahu Historic Preservation Commission

Federal

EPA Environmental Protection Agency

DOE Department of Energy

FEMA Federal Emergency Management Agency
NHO Native Hawaiian Organization

NWS National Weather Service

USACE U.S. Army Corps of Engineers

USDA U.S. Department of Agriculture

State

DHHL Department of Hawaiian Home Lands

DLNR Department of Land and Natural Resources
DOA Department of Agriculture

DOE Department of Education

DO Department of Health

HI-EMA Hawai‘i Emergency Management Agency

OACA O‘ahu Agriculture and Conservation Association
OHA Oftice of Hawaiian Affairs

OIBC O‘ahu Island Burial Council

ORCD O‘ahu Resource Conservation and
Development Council

SHPD State Historic Preservation Division

UH University of Hawai'i

UH-CTAHR College of Tropical Ag and Human Resources
UH-ISR Institute for Sustainability and Resilience
UHSG Sea Grant College Program

Community Organizations

WBSIDA Waikiki Beach Special Improvement
District Association

MLC Malama Learning Center
MLEF Mailama Loko Ea Foundation
TEFHE Trees for Honolulu’s Future

HCFEF Hawai'1 Community Foundation

Terms

MHHW Mean Higher High Water
SLR Sea Level Rise
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One Visionin 3 parts,
12 Strategies,
5] Actions

Climate Ready O‘ahu is our island’s
climate adaptation strategy. It
uplifts strategies and outlines
actions we can take to prepare,
protect, and safeguard our island
community as climate impacts
unfold today and for generations of
O‘ahu residents to come.




\_ Malama ‘Aina o

Malama ‘Aina
I ka wa ma mua, i ka wa ma hope.
Lessons from the past are the key to the future.

Through hundreds of conversations about climate change with community members around O‘ahu, a predominant,
recurring theme emerged: a fundamental connection between climate adaptation and malama ‘dina. “Malama” means
to care for and protect. While ““aina” is most often interpreted to mean land, it can also be translated as “that which
feeds”, including land, resources, and cultural heritage. “Malama ‘a4ina” can be translated simply as to care for the land,
but its meaning goes beyond the physical actions taken. Malama ‘aina is deeply rooted in a worldview that recognizes
the environment as kin. It is a system of values passed on through generations.

Malama ‘aina has always implied a shared kuleana (responsibility). It recognizes our obligation to safeguard Hawai‘i’s
natural and cultural resources for current and future generations. The Hawai‘i we enjoy and benefit from today

is the result of those committed to the principles and values embodied in malama ‘dina. It reminds us that we all

must acknowledge our role and responsibility in shaping the future to prepare for the climate changes ahead. As a
governmental entity, the City and County of Honolulu must acknowledge the tension between recognizing malama
‘aina as an essential pillar of sustainability while also working to redress the fact that historic actions and policies of the
City have been at odds with malama ‘dina.

I ka wa ma mua, i ka wa ma hope (lessons from the past are the key to the future) reminds us that many of the answers
we seek while planning for and adapting to a changing climate can be found by looking at the history of this ‘dina. The
City is committed to applying a combination of the best available climate adaptation science and traditional Native
Hawaiian knowledge and expertise in land stewardship to make thoughtful and responsible decisions for our future.
‘We must continue to collaborate and draw upon each other’s strengths to be more resilient. Climate Ready O‘ahuis a
product of this type of collaboration and moving forward, together, we can ensure malama ‘dina remains integral to our
decisions and actions.

» CLIMATE READY O‘AHU 7
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Introduction

O‘ahu’s Climate Future

Over the past century, the Earth’s temperature has warmed by 1.1°C (~2°F) due to human activities. Our transportation,
electricity, waste, and food systems produce polluting greenhouse gas (GHG) emissions that trap heat in the
atmosphere. The more emissions produced, the more warming potential exists. This warming leads to long-term
changes in Earth’s climate patterns, the impacts of which we can see globally and locally.

As the climate changes, we’ve become more and more familiar with its impacts here at home. O‘ahu is experiencing
warmer summers and winters, fewer trade winds, more extreme Kona Lows and King Tides, less predictable rain
patterns, and disappearing sandy shorelines. While we often feel the negative human health and safety impacts of these
changes most acutely, climate change also poses risks to the health and biodiversity of our natural ecosystems as well as

the economy.
37 record flood Historic rains caused a landslide Sealevel rise and coastal
days compared to the closing the Pali Highway and erosion caused a single-
4-day average. inconveniencing Windward family home to fall onto the
residents for months. beach on the North Shore.
\ M N Tg\Y M ) Fan\
’ \/ \J W/ / ./ \J
Hurricane Lane, Intense flooding damaged Devastating wildland fires
Hawai‘i’s wettest tropical 65 Hale‘iwa homes, many on Maui, intensified by
cyclone on record, businesses and farms, and tropical storm-fueled winds
narrowly missed O‘ahu at resulted in emergency and pre-existing drought
Category 5 intensity. bridge repairs to address conditions, were the
erosion and scouring, deadliest in over a century.

But even if we stopped emitting all GHGs tomorrow, past emissions have locked us into a warming path to some degree,
meaning some climate impacts are unavoidable. By evaluating the likelihood of certain climate hazards and the scale of
their potential impacts, we know that O‘ahu’s top climate hazards are:

L 0 2 @ ©

Sea Level Rise Heat Drought and Wildfire Flash Flooding Hurricanes

Though these hazards are not new to O‘ahu, the intensity and frequency at which we experience them are expected to
increase. For example, according to the City Climate Change Commission’s recent Climate Change Brief, sea levels

are expected to rise as much over the next 30 years as they have in the last 100. These changes will impact O‘ahu for
generations to come, and not in uniform ways. Frontline communities, those that are geographically, physically, socially,
or economically at a greater risk to climate change, will disproportionately feel its negative impacts.

» CLIMATE READY O‘AHU 9



O Introduction

Climate Change Mitigation

Taking action to reduce and eliminate the emission of
heat-trapping gasses in our atmosphere that accelerate
climate change.

Examples of mitigation:
» Zero emission transportation

» Cleanenergy

» Zero waste

No Adaptation Without Mitigation

Itis too late to stop some climate impacts, but now is the
best time to prevent catastrophic impacts in the future.
While Climate Ready O‘ahu is focused on actions to adapt

to climate impacts, actions to mitigate emissions determine
the scale and cost of climate adaptation needed. The benefit
of investing in adaptation is saving money on avoided
damages in the future; investments in mitigation could

help us avoid the need to adapt to more extreme impacts
altogether. The City and County of Honolulu's (“City”)
Climate Action Plan (CAP) lays out actions the City is taking
to stabilize our climate and set O‘ahu on track towards a zero
emission economy no later than 2045. Climate Ready O‘ahu
complements the CAP by providing a parallel roadmap with
adaptation actions aimed towards our top climate hazards
and impacts.

Local Impacts Need Local Solutions

Stopping the cause of climate change is a global responsibility,
but adapting to impacts is alocal one. While O‘ahu’s top
climate hazards may be similar to those in other parts of the
Pacific and the continental United States, their impacts will
be unique to our places and our people. Leeward wildfires,
loss of sandy beaches, threats to endemic and indigenous flora
and fauna, and many more climate impacts pose risks to our
homes, our community spaces, and our resilience. These local
impacts require local solutions.

There is no one that knows this island home and how to
malama (care for) it better than those living here. To ground
the adaptation actions presented in Climate Ready O‘ahu in
our unique needs we learned from local climate experts and
scientists, collected best practices from around the world,
and heard stories and input from residents and community
champions.

10 » CLIMATE READY O‘AHU

Climate Adaptation
Taking action to prepare for and adjust to both the
current and projected impacts of climate change.

Examples of climate adaptation:
» Flood resilience protection

» Heat preparedness plans

» Biodiversity stewardship and conservation

Navigating a Climate Ready Future
Together

Climate adaptation is a monumental task that cannot be
achieved by one entity alone. From Federal, state and city
governments, to our communities and their residents,

to the visitors we host each year, preparing for climate
change requires collaboration from all of us to identify and
implement solutions that make sense for us here on O‘ahu.

Collaborative planning efforts began back in 2018 through
the development of the O‘ahu Resilience Strategy, adopted
by the City as a guiding policy document. The Resilience
Strategy was formed based on residents’ perceptions of
risk, resilience, and the challenges of our time, determined
to be cost of living, natural disasters, climate change,

and community cohesion. Action 28 of the Resilience
Strategy specifically called for the creation of this climate
adaptation strategy to assess O‘ahu’s climate risks and make
recommendations to prepare critical public infrastructure
for their impacts. Building upon these previous inputs, the
City endeavored to employ new approaches to engagement
in the development of this strategy that included
communities often left out of traditional government
outreach.

Knowing adaptation cannot be undertaken alone, this
Climate Ready O‘ahu strategy was shaped by and uplifts

the voices of over a thousand residents, businesses,
community-based organizations, and local experts. Their
questions, insights, and suggestions laid the foundation for
the development of this strategy, and will continue tobe
carried forward through its implementation. By aligning our
shared values, we envisioned this adaptation strategy. Only
by working together to act on those values can we determine
our climate-ready future.
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/ Climate Ready

7
€
Guiding adaptation values and 7 O ahu DeVe]meent
principles were shaped by community 7
voices, climate scientists, and City Phases
departments.
» 40-member Community
Advisory Hui
» 10 Visions of O‘ahu Q
community events 0

Investigate Top Climate
Hazards

A Climate Risk Assessment determined
O‘ahu’s top five climate hazards and
mapped areas most exposed to impacts.

Co-Design Strategy with
Community

Implemented non-traditional,
inclusive strategies in partnership with
community organizations for deep
engagement to understand community
needs and identify potential adaptation
actions.

» 1100+ residents surveyed

SUMMER 2022 .

@ Weave it All Together

Climate Ready O‘ahu drafted using
focus areas defined by community and
City departments.

» 2 Climate Ready Games

» 6 community-led workshops and a
Climate Ready Open House

WINTER 2023-

@ Adoption and Implementation

Climate Ready O‘ahu adopted and
partnerships strengthened with
community members, businesses,
and nonprofits for successful N
implementation.

» CLIMATE READY O‘AHU 11



O Introduction

Envisioning a Climate Ready O‘ahu

This Climate Ready O‘ahu strategy asks us to reflect on
our values and imagine the kind of future we want for
ourselves, our families, and our future generations. When
we understand the risks that climate change presents,

we can be better prepared to navigate its challenges on
the pathway to a climate-ready future. But what does a
climate-ready O‘ahu look like?

The City and County of Honolulu’s Office of Climate
Change, Sustainability and Resiliency had the privilege
of meeting people throughout O‘ahu who shared

their thoughts about our island’s future. We created
opportunities to hear diverse perspectives and to
understand the heart of O‘ahu residents. We were pleased
with the input we received to formulate this Climate
Ready O‘ahu plan of action.

12 » CLIMATE READY O‘AHU

Based on the feedback we received, we learned that
O‘ahu is ready to tackle the climate challenges facing

our island. We are unified by a shared, comprehensive
vision to prepare our island for the coming changes. We
synthesized the community’s feedback into a vision with
three parts that together envision a Climate Ready O‘ahu.

Within this Climate Ready O‘ahu strategy, there are 12
strategies and 57 actions. Strategies are designed to be
overarching and serve as a guide for the steps needed to
achieve our vision. Each action describes a specific policy
or program that the City and its partners will implement
to advance each strategy and increase O‘ahu’s ability to
adapt to a changing climate.



Vision Statement

A Climate Ready O‘ahu is one where:

All people are empowered with the knowledge,
tools, and resources to prepare for climate
impacts.

Connections between people and native
ecosystems are cultivated so the ‘ainais
safeguarded for generations to come.

Infrastructure works with natural systems
to keep people safe at home, at work, and
everywhere in between.
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Changes to our Island

Ofahu’s natural geography sets the literal and figurative landscape for how climate change impacts our
island. For example, tradewinds, a dominant feature of O‘ahu’s climate, bring cool and dry air from the northeast
to cool us throughout the year. These winds, combined with the Ko‘olau and Wai‘anae mountain ranges and many
valleys, create a number of microclimates, or small-scale climate variations, throughout O‘ahu.

To prepare for climate change, it is crucial to understand what climate change will look like on O‘ahu. Climate
change shows up in many formes, as it affects the ocean, atmosphere, and weather patterns. Climate Ready O‘ahu
focuses on five climate hazards: sea level rise and coastal erosion, increasing temperatures and heat waves, drought
and wildfire, flash flooding, and hurricanes.

With many issues that our society faces, and especially with climate change, it is in our collective best interest to
observe the precautionary principle. This principle states that precautionary measures be taken when scientific
evidence about an environmental or human health hazard is uncertain and the stakes are high.

For example, if you were planning an outdoor wedding in February, you would face the decision whether to rent a
tent for your event months before the wedding. You can’t know for sure whether it will rain on your wedding day, but
you must make the decision. You choose to rent the tent — the precautionary choice — based on the information you
have (February is the rainy season) and because the stakes are too high to risk it.

When it comes to climate change, we know that climate hazards will impact our community, but there is no

scientific certainty of the extent or timing of the potential damages. Climate Ready O‘ahu seeks to address climate
impacts to give our community the best chance at avoiding health and environmental losses.

» CLIMATE READY O‘AHU 18



O Changes to Our Island

Sea Level Rise and Coastal Erosion

A progressive increase in sea level rise will have significant impacts on infrastructure and environmental
resources, which in turn impacts the economy, resulting in loss of property, with corresponding physical and mental
health consequences. Beach erosion caused by sea level rise will significantly impact coastal properties and recreational
activities due to narrowing and/or disappearance of beaches.

Increased sea level rise also threatens valuable coastal ecosystems and wildlife habitats, including endangered species
such as honu (sea turtle) and ‘ilioholoikauaua (Hawaiian monk seal). Sea level rise is already impacting customary and
traditional practices such as salt harvesting, fishpond maintenance, and gathering from fisheries near the coast. In the
next century, it will further limit access to culturally significant sites and lands. In addition to eroding coastlines, sea
level rise will lead to groundwater flooding and higher tides that could permanently flood roads and other infrastructure
as well as disrupt tourism. Impacts may be greater for communities in coastal and low-lying areas.

w»

3

1800 1850 1900 1950 2000 2050 2100

Year

(a)
Figure 1: Observed (black) and projected (colored) global mean sea levels under different emissions scenarios (RCP).

Global mean
sea level (feet)
S N &2 D

[l
:
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Figure 2. Projected sea level rise and coastal erosion exposure area along the North Shore at Waialua and Hale‘twa. From
left to right, 0.5 feet (2030 estimate), 1.1 feet (2050 estimate), and 3.2 feet (2070 estimate) of sea level rise.?
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Changes to Our Island O
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Figure 3: Coastal flooding and affected roads under 6 feet of sea-level rise.?

Historic Data:

* Late 2020 and early 2021 saw record high monthly average sea levels.4
* Tides have already risen by over half-a-foot in the last century.*

* Frequency of high tide flooding in Honolulu since the 1960s has increased from 6 days per year
to 11 days per year.*

*  60% of beaches on O’ahu are in a chronic state of erosion; 5.5 miles of beach on O‘ahu have
already been lost to erosion.®

@ Future Risk Data:

By 2050, sea levels in Honolulu are projected to rise between 0.95 and 1.21 feet, compared to
2000 levels. In a high-emission scenario, 1.48 feet is also possible.s

* By 2100, sea levels in Honolulu are projected to rise between 3.81 and 5.84 feet, compared to
2000 levels. In a high-emission scenario, 7.91 feet is also possible.s

¢ Up to 58 days of minor flooding (20 inches above MHHW) per year by 2050 and permanent
moderate flooding (32 inches above MHHW) by 2100.5

» CLIMATE READY O‘AHU 17



© Changes to Our Island

Increasing Temperatures and
Heat Waves

Temperatures will vary across O‘ahu
depending on green spaces, tree canopy coverage, and
the concentration of concrete, buildings, and asphalt.
However, a progressive increase in average annual
temperature islandwide will lead to an increase in the
frequency of days with high temperatures that cause
ecosystem and habitat changes. The severity of this
scenario will be further heightened due to decreased
tradewinds as a direct result of higher temperatures
worldwide.*

A change in temperature of even a few degrees can have
significant impacts on human health, air conditioning
usage and energy demand, and the environment. The
populations most vulnerable to heat-related death

and illness are the elderly, young children, individuals
experiencing houselessness, outdoor workers, those
living in homes without air conditioning, and those living
in poorly ventilated homes. While this section focuses on
direct impacts of heat, it is important to mention that an
increase in average annual temperature also contributes
to drought and wildfires.

|
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Figure 4: Average annual afternoon temperatures for O‘ahu.
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Observed and Projected Temperature Change
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Figure 5: Observed and projected changes
(compared to the 1951-1980 average) in near-

surface air temp

Q =

erature for Hawai%.

storic Data:

Since 1950, average air
temperatures in Honolulu have
risen by 1.4°C (2.6°F) with a
sharp increase in warming over
the last decade.®

The number of hot days (=90°F)
and very warm nights (275°F)
between 2015 and 2020 were
more than double historic
averages, and are only expected
to increase.*

During the strong El Nifio of
2015, Honolulu set or tied

1 days of record heat. This
compelled Hawaiian Electric to
issue emergency public service
announcements to curtail
escalating air conditioning use
that stressed the electrical grid.4

Future Risk Data:

By 2100, O‘ahu is projected to
experience temperatures that are
between 1.8-7.2°F warmer.?

Greatest warming potential is at
the highest elevations and on the
leeward side of O‘ahu.®
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Q Drought and Wildfire

“@.~  Projected changes in total rainfall for Hawai‘i are not consistent across recent studies. Different climate
models predict increases or decreases in annual precipitation over various time spans within this century. Dynamical
and statistical downscaling are two approaches to taking information from global climate models and “scaling them
down” into local-scale models that can make projections at a higher resolution. For Hawai‘i, dynamical models tend
to project an increase in frequency in heavy rainfall events, while statistical downscaling models tend to project a
reduction in total rainfall. However, historic data has shown that 90% of Hawai‘i has experienced a decline in rainfall
and there has been a statewide increase in drought frequency, duration, and magnitude* At the same time, total burned
area statewide has increased more than fourfold in the last century and fire propagates rapidly in dry non-native
grasslands.* Statewide, non-native, flammable grasses and shrubs cover 25% of all land *

Decreasing precipitation and increasing drought will have significant impacts on agricultural productivity, wildfire risk,
and local culture. Water shortages could have major economic impacts for our island economy that is heavily reliant

on tourism. Dry conditions can result in crop failures and low agricultural yields, while increasing operational costs
associated with potentially increased water prices. Additionally, reduced water availability could lead to increased
competition for resources, such as drinking water and irrigation for agriculture, and more severe drought conditions
that can increase wildfire risk. If groundwater sources are not able to be replenished, water availability could also
become a chronic concern over time.

@ Historic Data:
Percent Change in Annual Rainfall at the End of the Century: O'ahu
SeCeihawalliexperienced Statistical vs. Dynamical Downscaling

a decline in rainfall from 1920-
2012, with changes in precipitation " St Downcating . Sumescal Dewnscakng
varying on each island. The period PR -co o IR . .o, S
since 2008 has been particularly f 30 HINE
dry.?

¢« Drought frequency, duration, and
magnitude increased statewide and * )
on O'ahu from 1920-2019.4 ;,; k

*  Streamflow in Hawai'i has declined T g/ o 0
over approximately the past 100 o =
years, consistent with observed ﬁ““‘"“;;%ﬁ‘:‘"""‘
decreases in average annual rainfall gt o 304
and leading to an increase in the - ’ Ji
number of no-flow days in drier |
areas.? oy

\ ’ > ¢ : T ¢
@ Future Risk Data: ~: s

More frequent and severe PemrnGhmge Bl = @l o im0 meam anmin muen o ] i e i
dl’OUghtS, partlcularly on the Eroot Cowney [l i ¢« [ ofm ov e A Hets Hll oo v B oA oo [ v won R om0

leeward side of the island where Fi 6: Projecti imitati d derat .
precipitation is expected to tgure b: rrojections ofpreczpz ation unaer a moaerate emissions

decrease 60%. scenario (RCP 4.5), left, and a high emissions scenario (RCP 8.5), right.

* Loss of native forest cover causes
increased erosion and runoff, more
coastal brownouts.4
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Flash Flooding N

Flash flooding occurs when heavy rainfall A
causes flooding within three to six hours of the onset of a
rain event.” Warming ocean and air temperatures due to
climate change influence precipitation patterns, causing
an increase in intense rainstorms in some areas and
exacerbating drought in others.

A progressive increase in heavy rain storms will lead

to flash flooding that endangers people, damages
transportation infrastructure, causes power outages, and
disrupts local agriculture and small business operations.
Landslides and washed out roadways can lead to road
closures, while excess water runoff could strain sewage
and drainage systems, leading to potential pollution of
the ocean and coastal areas. Damage to homes and small
businesses from flooding can cause millions in economic
damages and increase the potential for homeowners to

e DR

become houseless if they do not have sufficient insurance T =
coverage. Additionally, standing water following a flood i
can lead to an increase in water-borne health diseases rERIAIRD AT ) i T
and exacerbate damage to homes. Projected sea level rise
could also exacerbate the impacts of flash floodinginlow-  Figyre 7: Map illustrating projected change in precipitation
lying areas as the water may not be able to drain due to during wet season.
higher ocean levels.

Historic Data:

* On average, O‘ahu has experienced up to four days of severe flash flooding events (4+ inches of
rainfall over a 24-hour period) annually.®

» Millions of dollars in damages as a result of flooding, landslides, damage to stream drainage
channels, boulder basins, and homes.

* Across the state of Hawai‘i, extreme precipitation events are more frequent in La Nifia years and
less frequent in El Nifio years.*

Future Risk Data:

¢ Increase in consecutive wet days statewide.*

* Models project a near doubling in the frequency of future extreme La Nifa events, associated
with extreme rainfall in Hawai'i, from one in every 23 years to one in every 13 years.4
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Hurricanes

Warmer ocean and air temperatures are .
fueling stronger and more frequent hurricanes that ' 2%
f |

b 2

are more difficult to predict and track. If a hurricane

were to hit O‘ahu, we are at risk of significant economic | 1 ) "q
and social consequences to infrastructure, homes, and \
public safety. Storm surge is especially dangerous in = ""l""‘(

combination with high tides, which can flood homes,
cut off access to critical health and emergency services, | { e T
damage important cultural sites on the shoreline, and 2 ; ;\ 2l A
disrupt the supply chain of lifeline resources such as 1 : P -
food, water, and other important deliveries statewide. [ ’ ; : % ! J‘% d
High winds can damage power lines and separate roofs ! 4 g’!}? g‘} o,

from homes. Additionally, storm surges and intense rain t 8 A : "‘i. _
may increase the risk of hazardous materials, landfill - 4 AT
waste, and household contaminants polluting drinking

water and natural ecosystems. Additionally, O‘ahu’s Ry 7 9 e onn
hurricane shelters only have holding capacity for a 5 31 % b g T
Category 1 or less intense storm, and only one of these

shelters islocated on the upper windward side of the Figure 8: Exposure map of the flood zones from both FEMA
island. Loss of housing infrastructure or limited access Flood Insurance Rate Maps (FIRM) and NOAA-modeled
to shelters can amplify health impacts of hurricanes, storm surge from a Category 3 hurricane.

particularly for low-income and elderly residents.

@ Historic Data:

Hawai‘i has had an annual 25.2% chance of severe storms of any magnitude (tropical storm up
to category 4 hurricane).®

¢ A storm of hurricane strength has never made landfall on O‘ahu for as long as records are
available. Passing hurricanes have caused rainfall flooding, storm surge flooding, wind damage,
and fueled wildfire impacts.

@ Future Risk Data:

More frequent tropical cyclones are projected near Hawai'i, though models are uncertain. This
is not necessarily because there will be more storms forming in the east Pacific; rather, it is
projected that storms will follow tracks that bring them into the vicinity of Hawai‘i more often.
(Climate Change Commission, 2023).4

¢« However, Hawai‘i will likely experience more tropical cyclones during El Nifio years, a period of
unusually warm ocean temperatures. The frequency of intense El Nifio events is projected to
double this century, with extreme events occurring roughly once per decade (Climate Change
Commission, 2023).4
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Climate Impacts to Our Home

The five climate hazards describe expected changes due to climate change. The way that those climate hazards affect
our lives is called a climate impact. For example, while climate change will cause sea levels to rise, the climate impacts
of sea-level rise might include beach loss or flooding. Some impacts may generate a sequence of additional impacts,
creating a domino effect of negative social, economic, and environmental consequences known as cascading impacts.
For example, an extreme heat wave can put a strain on the electric grid, resulting in power outages that exacerbate
heat illnesses and hospital visits. Additionally, altered weather patterns can result in more frequent or severe natural
disasters, such as hurricanes and droughts, increasing the likelihood of wildfires, increasing potential loss of cultural
resources, and affecting the tourism economy if hotels, businesses, and recreation areas are damaged. Cascading
impacts emphasize the urgency of mitigating climate change and implementing adaptation solutions to minimize
devastating consequences to our planet and lives. Climate impacts can also combine to amplify the effect of other
impacts. For example, extreme heat may increase the effect of droughts on plantlife, increasing risk of wildfires.

The following tables outline likely climate impacts from sea level rise, heat, drought and wildfire, flash flooding, and
hurricanes. Unless otherwise noted, these impacts were identified in the Climate Ready O‘ahu Risk Assessment. Each
climate hazard relates to the three parts of Climate Ready Oahu'‘s vision: people, ‘dina, and infrastructure. The climate
adaptation strategies and actions in Climate Ready O‘ahu were selected based on the following understanding of
climate impacts to O‘ahu.

» Over 13,000 people are at risk of property damage or loss leading to
potential displacement®

» Exposure of 550 Hawaiian cultural sites statewide to chronic flooding
could result in their damage or loss®

» Lossofaccess to and productivity from traditional food sources reliant
on reefs, loko i‘a, and agricultural lands near coastal areas

» Increased water contamination that exposes the public to potential
health risks

» Limited access to land, impacting customary and traditional practices
such as salt cultivation, fishpond maintenance, and gathering from
fisheries near the coast

» Individuals living in areas with significant groundwater and storm drain
backflow flooding may be subject to health risks from mold exposure
and loss of their homes

» Beachloss and potential closures impact recreation activities

» Damage to coastal infrastructure could create public health issues if
utility services (water, electricity) are disrupted

» Economicimpacts and hardships to individuals and manufacturers
dependent on tourism industry revenue

» Stress and mental health impacts related to managing household flood
damages and loss of cultural places may increase in locations with
greater flood risk to sea level rise
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Increase in heat-related deaths and illnesses, such as heat stroke,
kidney disease, and respiratory illnesses, particularly for children
(<2 years old), individuals experiencing houselessness, low-income
individuals, and elderly (65+ years old) populations

Many homes, schools, and buildings do not have air conditioning,
increasing occupants‘ potential sensitivity to rising temperatures

Increased energy use, resulting in higher energy expenses that may
increase economic hardships for low-income residents

Commuting via walking or biking or waiting in open-air bus and rail
facilities will become increasingly uncomfortable for residents and
visitors

Outdoor workers may need special accommodations such as evening
work hours, increased breaks, or specialized clothing

Water shortages island-wide can decrease water availability for
agriculture and community

Browning and water-stressed vegetation could make experiences in
outdoor spaces less enjoyable

Loss of access to and productivity from traditional food sources reliant
onlo‘iand agricultural lands

Increased water costs due to decreased availability

Potential increase in wildfires due to drought could destroy businesses
and homes, leading to economic losses, forced displacement and
fatalities

Decreased water and air quality from wildfire smoke and infrastructure
debris

Flooded roads or landslides can disrupt access to health care facilities,
recreational spaces, and workplaces

Increased mold and mildew growth from standing floodwaters

Contaminated flood waters can increase the potential for disease and
pose other public health risks

Increased risk of drownings, particularly for children and elderly

Economic problems and loss of cultural resources caused by flooded
homes and community spaces could increase mental health stress and
houselessness

»w CLIMATE READY O‘AHU 23
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» Damage to roads and ports can disrupt emergency services, the supply
chain of lifeline resources, such as food and water, and access to jobs,
school, and tourism activities

» Downed or damaged power lines can cause loss of power, increase risk
of wildfire, and prevent charging of electric vehicles

» Reduced food and water access, particularly among households and
individuals not able to hold a recommended 14-day food supply reserve

» Forced displacement, relocation, and loss of land and belongings as a
result of severe storms can diminish a sense of place and exacerbate
mental health and economic challenges, especially for individuals
already experiencing houselessness

» Damage to the coastlines may impact local fishing and cultural practices
as well as diminish portions of Hawaiian Home Lands, resulting in
disruption to community cohesion, especially for Native Hawaiians

v

Building back post-storm is a financial strain on businesses and
residents

» Federal funding possibly depleted as disasters from hurricanes increase
nationwide

» Livelihoods and employment may be impacted from loss of property

‘AINA IMPACTS

» Potential flooding of 9,400 acres of land®

Eroding beaches may impact local fishing and cultural practices as well
as diminish portions of Hawaiian Home Lands, resulting in disruption
to community cohesion, especially for Native Hawaiians

v

» Increased water contamination can cause health impacts to wildlife via
bioaccumulation of pollutants

» Added stress to native coastal habitats, which can lead to a shift in
SE A lEVH. HISE AND habitat range, extinction, and coral bleaching, particularly impacting
native seabirds, sea turtles, monk seals, and native dune plants

anSTAl Enusm" » Near-shore and low-lying habitats and ecosystems may be lost or
damaged due to salt water intrusion and water pollution

» Exposure and loss of nearly 1,300 acres of state designated agricultural
land and 1,860 acres of conservation land, including beaches and
wetlands®
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‘AINA IMPACTS

» Increased potential for brush fires that could diminish park usage

» Added heat stress to native flora and fauna, which can lead to a shift in
habitat range and extinction of natural species

» Potential increase in the prevalence of pests, diseases, and invasive
INCREASING TEMPERATURES species that can adapt and thrive in warmer temperatures

AND HEAT WAVES » The urban tree canopy will experience heat and water stress without
irrigation and landscaping maintenance

» Decrease in freshwater supplies for residential and commercial use

» Decrease in native forest cover as drought resistant invasive species
replace natives

» Increased erosion and water runoff due to lack of vegetation

» Surface water reservoirs could experience high concentrations of algal
blooms and bacteria due to lower water levels, lower oxygen levels, and
increased pollutant concentrations

< » Loss in productivity from agricultural and livestock farms

» The overall health of the watershed may decrease as streams and
DROUGHT AND WILDFIRE Tho overall bealth

» Habitat loss or degradation, leading to a decrease in O‘ahu’s biodiversity

» Drought conditions may “impair, diminish, or impede the exercise of
traditional and customary practices” for Native Hawaiians, including
the collection of plants, animals, and minerals that rely on a healthy
watershed and environment?®

» Destruction of crops and agricultural land resulting in reduced yields
and decreased income for farmers, particularly traditional taro farmers
who rely on aquaculture

» Contamination of water and soil from debris, impacting the health of
forests, wetlands, and reef tems
H.ASH H.UBDING I wetlands, and reer ecosys

» Stream blockages due to landslides, rockfall, or debris
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‘AINA IMPACTS

» Historical and cultural resources near the shore may be vulnerable
to damage from storm surges, which may deplete communities of
important meeting sites or culturally valuable places

» Over 5,800 acres of agricultural land are within the 500-year severe
storm flood hazard zone, making them vulnerable to flooding from
hurricanes’

HURRIGANES » Wetlands, watersheds, coral reefs, and beaches are vulnerable to
damage from high winds and contaminated water

Photo Credit: DPR
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SEA LEVEL RISE AND
COASTAL EROSION

INCREASING TEMPERATURES
AND HEAT WAVES

>

>
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INFRASTRUCTURE IMPACTS

With 3.2 feet of sea level rise, estimated $12.9 billion in losses of private
land and structures, including agricultural land®

Flooding of 17.7 miles of major roads and 3,880 structures®

Seawater corrosion damage to 76 miles of pipelines providing water
island-wide'®

Erosion damage to coastal roads could impact public transportation
access and cost — from rerouting in the short-term to service changes
and/or permanent route reconfiguration in the long-term, affecting
access to school, work, and homes

Safety issues at beaches (for example, unsafe comfort station facilities
or beach accessways) related to coastal erosion could force beaches to
close

Increased potential for inland flooding from tidal water backs up
through the drainage system and spills out onto streets, which is
particularly likely during king tide events

Low-lying properties that provide housing to low-income or houseless
populations (for example, Hale Mauliola and Citron Street project) are
at significant risk of flooding

Destruction of coastal waste management facilities at elevations near
hide tide or high groundwater level (septic tanks, wastewater and
sewage treatment and disposal systems, storage and disposal sites

for hazardous materials and waste) could disrupt the systems and
potentially release their contents into nearby waters and habitats

Residents, tourists, businesses, and the City are all likely to increase
air conditioning use, thereby, increasing demand on the electrical grid
during high temperatures that could lead to system-wide blackouts

Increased potential for cracking of road pavement, overheating of
vehicles, or airport tarmac failures

Building retrofits to increase comfort and heat safety may require
building redesign efforts

» CLIMATE READY O‘AHU
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INFRASTRUCTURE IMPACTS

» Increased potential for development and spread of wildfires that
threaten critical infrastructure such as utilities, roads, bridges, and

"::;;; personal property
(S

» Small businesses impacted by wildfire will face economic losses
DROUGHT AND WILDFIRE » Increased need for irrigation in urban green spaces

» High risk of rockfall at 66 sites on our highways

» Power lines may be badly damaged or destroyed from landslides or
fast-moving water, resulting in loss of power from days to weeks and
increased public health risks as water treatment and sewage facilities
require electricity to run

» Storm drains may be clogged with debris and require cleaning,
exacerbating consequences of flooding

FLASH FLOGDING » Washed out roads and bridge damage, potentially cutting off
communities due to a lack of detour options

» O‘ahu’s transition to electric buses may be stifled by a heavy
precipitation event as power outages greater than 1-2 days may limit the
ability to charge them

Photo Credit: DFM
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INFRASTRUCTURE IMPACTS

» Upto 65% of the current residential housing stock is projected to be
severely damaged or destroyed in a Category 1 hurricane

» Small businesses will face increased economic losses as many lack
generators and recovery plans

» Hurricane-induced flooding could affect 23,739 buildings, 198 miles
of roadway, 183 bridges, 3 fire stations, 5 hospitals, and 10,218 acres of
urban land

» Bus and rail services are required to shut down during a major
hurricane

» Of O‘ahu’s critical infrastructure, 60% is located within a mile of the
coast making infrastructure highly vulnerable to wind and storm surge
events

» Estimated losses of $637 million to essential facilities if a Category 2
hurricane made landfall on O‘ahu

services, and other public services as a result of a hurricane are likely to
disrupt virtually all forms of economic activity, including resident and
visitor travel

HURRIC ANES » The interruption of critical services such as ports, airports, utility

» Storm surge could cause road washouts, sinkholes, and bridge washouts
on O‘ahu, isolating communities reliant on a single coastal roadway for
connection to urban Honolulu

» Small businesses are likely to be less resilient after a severe storm
event as many lack generators, operate out of buildings that are not
constructed to withstand high winds, and lack recovery or continuity
plans

» Storm debris and material cleanup may result in a loss of landfill
capacity
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Partner with cultural resource practitioners to
plan for climate impacts to Native Hawaiian
and other cultural resources.

Amplify and increase capacity for
community-led climate adaptation.

- i

Reduce flood risk and coastal

erosion by directing development
to safer and higher ground.

STRATEGY 8

Facilitate a climate resilient local ¥
food system.

I g

=
. STRATEGY 7

Strengthen fresh water security by improving

water conservation and reuse.

STRATEGY 5 |

Strengthen climate resilience of beach and
wetland ecosystems through preservation
and restoration.
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STRATEGY 6

Improve watershed health to mitigate wildfire
risk and manage flooding.

STRATEGY 9

Integrate climate resilience into City capital
planning, operations, and policies.

@)k

Increase public understanding of climate
change hazards to foster individual and
community preparedness.

STRATEGY 10

Make buildings, homes, and infrastructure
more climate resilient.

Center equity in climate change adaptation.

STRATEGY 12

Keep our communities cool as temperatures
rise and during heat waves.



Climate Equity in Adaptation

Climate change affects everyone, but climate
impacts are not evenly distributed or evenly felt.
Across O‘ahu, different climate hazards will impact
some areas more than others; for example, leeward areas
are more impacted by drought than windward areas.

At the same time, communities with more resources
have a greater ability to adapt to climate impacts

than communities with fewer resources. This ability

to adapt is called “adaptive capacity.” Differences in
adaptive capacity are often the consequence of existing
historical patterns of inequity and colonization,
socioeconomic status differences, and/or systemic
environmental injustices. When differences in adaptive
capacity are layered on top of the uneven exposure to
climate hazards, we can see the full picture of “social
vulnerability” across the island. In Climate Ready O‘ahu,
we define social vulnerability to climate change as:
“certain socioeconomic, housing, transportation, and
other variables that can be stressors to better plan for

a community’s capacity to prepare for and respond to
environmental shocks such as hurricanes, sea level rise,
or extreme heat”.

In 2020, the Honolulu City Council adopted Resolution
20-206, which defined areas with high social
vulnerability as “frontline communities”." Frontline
communities are places that are highly vulnerable to
climate impacts like heat, drought, or flooding, while also
having a lower adaptive capacity. Those who are more
likely to experience climate impacts due to high levels

of social vulnerability often have the fewest resources to
cope with, adapt to, or recover from impacts of climate
change. For instance, frontline communities do not often
have equitable access to well-maintained infrastructure,
diverse social and economic opportunities, safe and
affordable housing options, and quality education — all
of which form the critical foundation for resilience in the
face of climate change.

Climate equity begins with recognizing and addressing
unequal burdens within communities that are made
worse by climate change, while ensuring that all

people share the benefits of climate adaptation efforts.
Additionally, climate equity amplifies the strengths and
abilities of vulnerable populations to respond and thrive
in the presence of climate hazards.

» CLIMATE READY O‘AHU




Figure 8: The 2020 O‘ahu Social
Vulnerability Index (SOVI)

Frontline Communities on
O‘ahu

>

>

»

Native Hawaiian communities

Asset Limited Income Constrained
Employed (ALICE) populations

Kiipuna
Keiki
People with disabilities

Compact of Free Association and
Pacific Islander communities

Black, Indigenous, and people of
color (BIPOC communities)

People experiencing houselessness
Farmers

Renters and those at risk of
displacement

Immigrants and refugees

(Source: City Resolution 20-206)
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O‘ahu Social Vulnerability
Index

Which residents and communities are most
vulnerable to disaster hazards? A Social
Vulnerability Index (SOVI) can assess and rank a
community's resilience by considering vulnerability
and adaptive capacity across multiple indicators,
as well as, in this case, across different climate
hazards. A customized index of social vulnerability
was developed for O'ahu during the development
of the Ola Resilience Strategy. This index accessed
five dimensions of social vulnerability to hazards
on O'ahu. Household composition included family
size, percentage of keiki and klipuna in the family,
and families with single parents. Socioeconomic
status included factors such as median income,
unemployment rate, and education. Minority
status/language considered languages spoken

in the household and disability status. The final
dimension was exposure to hazards such as Sea
Level Rise and Tsunami evacuation zones. These
dimensions and indicators were mapped to create
a SOVI for O‘ahu, which can show us where
vulnerable populations tend to live, what drives the
vulnerability of these communities, and what steps
may be helpful to lessen vulnerability.
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Honolulu’s Commitment to Climate Equity

The City is committed to ensuring climate equity in all that we do. Equity was a priority in the development of Climate
Ready O‘ahu through robust stakeholder engagement and community input. For example, the City’s Office of Climate
Change, Sustainability and Resiliency (CCSR) hosted a series of six engagement workshops in partnership with local
organizations in vulnerable communities to guide the development of this Strategy (see more in Community Voices).

The City is committed to continuing and strengthening efforts to build deep, accountable relationships with frontline
communities, especially with Native Hawaiian community leaders whose indigenous knowledge and practices are
internationally recognized as a major source of climate change adaptation (Adger et al 2014). To ensure Honolulu’s
frontline communities are meaningfully engaged in the implementation of adaptation solutions, the City will promote
the use of an Equity Screening Tool developed using best practices from Climate Ready O‘ahu engagement efforts

and best practices from equity practitioners (see Strategy 4: Center equity in climate change adaptation for more
information).

Equity is a process and a practice that will intentionally and continuously evolve throughout time as new research
and best practices emerge. Climate Ready O‘ahu is just one of many places that we aim to normalize equity in city
government. For the past three years, the City has conducted equity training for City employees to learn about what
it means to lead with equity, be mindful of implicit biases, and put anti-diseriminatory principles into practice in the
workplace. Climate Ready O‘ahu’s equity approach is meant to guide the City’s consideration of climate equity in
everything the City does to achieve climate justice outcomes for all residents.
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Community Voices

The engagement philosophy for the Climate Ready O‘ahu project team is rooted in co-creation with the
community. Its efforts build on the City’s existing conversations with the community through comprehensive plans
like the O‘ahu General Plan and Sustainable Community Plans. In order for adaptation solutions to provide benefits
to everyone, people must be at the center of adaptation. Thus, we implemented numerous virtual and in-person
outreach strategies to co-create this strategy with communities across O‘ahu. Our goals were to:

1. Empower community members with an understanding of O‘ahu’s climate hazards and risks.

2. Identify community resources, needs, and opportunities for implementing climate adaptation solutions.

Community Outreach By the Numbers:
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Total Participants in Climoto Ready O'ahu Engogermoent
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Feedback received during the
public engagement process was
reviewed by the City, community
partners, and Advisory Hui
members to ensure the resulting
Climate Adaptation Strategy
represents voices of the O‘ahu
community. Although the
engagement phase to provide
input for Climate Ready O‘ahu
has concluded, building a climate-
ready O‘ahu will require work
beyond the publication of this
document. We look forward

to continuing to partner with
communities to implement
solutions and update actions as the
impacts of climate change unfold.



Community Outreach Activities

Community Advisory Hui: The first convening of the
Climate Ready O‘ahu Advisory Hui (“Advisory Hui”)

in late 2020 marked the official launch of the strategy
engagement process. Composed of 40 community
leaders, this group convened throughout the strategy’s
development to provide valuable insight at key decision
points. See the complete list of Advisory Hui members in
the Acknowledgments.

Visions of O‘ahu Tour: We hosted a Visions of O‘ahu
tour where we set up tables at farmers markets and

malls to hear what a climate-ready future looks like in
communities across the island. To ensure the Strategy
would best reflect the needs and perspectives of frontline
communities that had been underrepresented in previous
engagement efforts, we designed an outreach campaign
in partnership with organizations in Wai‘anae and the
North Shore.

Community Surveys: We conducted two rounds of
surveys. Both surveys asked O‘ahu residents how much
people felt climate change was already impacting their
lives, their level of knowledge about climate hazards,
and priorities about adaptation actions.The first survey,
conducted in late 2020, reached 196 residents. To
increase our response rate, we partnered with SMS to
conduct a second round of surveys in the summer of
2021, which had 791 respondents. Respondents hailed
from every council district and represented a diverse
cross-section of our community.

“. Community Voices O

Community Engagement Workshops: With
leadership support from Malama Learning Center,

we partnered with MA‘O Organic Farms, Kuhiawaho,
Ka‘ala Cultural Learning Center, the Malama Loko Ea
Foundation, and Malama Pupukea-Waimea to design
and host six workshops unique to the communities in
which they were held. Recognizing the presentations
sometimes do not adequately foster conversations and
collaborative thinking, we created the “Are You Climate
Ready?” interactive, graphics-based board games tailored
to Hawai'‘i’s context and challenges.

Climate Ready Games: We developed two “Are You
Climate Ready?” games, called “Beat the Heat” and “Sea
Level Wise” to engage the community in discussions on
climate impacts. Both games simulate a journey from
present to future that requires players to strategically
select climate adaptation actions over multiple decades
in order to adapt to either rising temperatures or

rising sealevels impacting their health, property, and
environment. As they are investing in adaptation actions,
players also grapple with periodic climate events like
heat waves or 10-year storms that can set them back. To
win the game, players must adapt as a team and make it
out of the identified “danger zones” together. The Hawai‘i
Chapter of the American Planning Association awarded
CCSR the Excellence in Public Outreach and Education
Award for the games.

Open House: Following the engagement workshops, we
hosted the Climate Ready Open House at the Blaisdell
Center to cross-check with the community the strategies
designed via community input. At the event, community
members were given the opportunity to indicate a level
of support for the draft adaptation strategies and provide
inputs as to what types of actions each strategy should
include.

» CLIMATE READY O‘AHU 37



O Community Voices

What the
community shared

The increasing cost of living combined with many people
that are low income make it hard for people to adapt to climate
change. Housing, food, childcare, are all integral to adapting to

climate change.”

‘ ‘ [CRO should] elevate kanaka science: blending knowledge
systems for equitable and effective resiliency training.”

‘ ‘ Climate adaptation is a kakow thing. There are many

different factors to consider but we need to come together in
order to succeed in adapting to climate change.”

‘ ‘ Climate change adaptation should be used as an
opportunity to increase social equity and
environmental justice.”

‘ We can’t continue to invest in what's not working.
Adaptation activities must be diversified to provide the best
chance for adaptation that saves lives and owr culture.”

‘ ‘ “We should implement and invest in community solutions
as early as possible to adapt to climate change.”

It’s important to think about who will be alive in 60 years
and what they'll need to survive.”

‘ ‘ Government needs to do a better job of getting
the community engaged. Using accessible information,
language, educational tools, etc. is essential for
climate adaptation.”
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Climate adaptation can
positively impact people’s
daily lives

Where it’s incorporated: Individual actions

included throughout the actions within the
Strategy.

KEY MESSAGE

Different communities need
different adaptation solutions
Where it’s incorporated: Creation of an

equity screening tool and equity strategy in
Vision 1: Empowered and Prepared People.

cultural knowledge

Where it’s incorporated: Actions that
prioritize and uplift cultural knowledge in
Vision 2: Safeguarded and Stewarded ‘Aina.

KEY MESSAGE

Support nature-based
solutions
Where it’s incorporated: Tree planting

actions can be found in Vision 2: Safeguarded
and Stewarded ‘Aina.



KEY MESSAGE

Climate adaptation work should be
done collectively and collaboratively

Where it’s incorporated: Actions centered on
partnerships and uplifting community efforts in Vision 1:
Prepared and Empowered People.

Diversify adaptation actions

Where it’s incorporated: Each climate hazard has
multiple adaptation actions to address impacts.

. Community Voices O

Invest now in long-term solutions

Where it’s incorporated: Actions on innovative
financing in Vision 3: Safe and Reliable Infrastructure.
" KEY MESSAGE |

Expand education and outreach

Where it’s incorporated: Expanding education and
outreach actions can be found in Vision 1: Empowered
and Prepared People.
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