CLIMATE RESILIENCE: THE NEXT
FRONTIER FOR COMMUNITY

DEVELOPMENT IN THE CRITICAL
CLIMATE DECADE

JOYCE COFFEE, PRESIDENT AND FOUNDER CLIMATE RESILIENCE CONSULTING

UNITED IN SUSTAINABILITY 7™ ANNUAL SUMMIT
FOR THE CREDIT UNION INDUSTRY

23 OCTOBER 2024



LEARNING OBJECTIVES

* Understand Key Climate Change Hazards and How
they Relate to Community Development

* Explore the Intersection of Climate Change and Social
Equity

* ldentify Strategies for Climate Change Resilience



CLIMATE HAZARDS AND VULNERABILITY

FLODDING
REDUCE

Aging infrastructure ¢ Deferred maintenance ¢ Changing technology ¢ Unsustainable land use
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CLIMATE ADAPTATION GOALS DEPEND ON CLIMATE MITIGATION
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SPECIFIC CLIMATE CHANGE ECONOMIC IMPLICATIONS
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Natural Disasters

Wildfire 2020 global losses
from natural
disasters: $210B.
Insured losses: $82B.

2019 PG&E filed
for bankruptcy:

$30B in liabilities
from wildfires.

Floods

Residential
properties in the U.S.
be overvalued by
$121B-$237B, when
factoring in actual
flood risk

2030 heat stress

could cause global
productivity losses
equivalent to 80M
full-time jobs.




SPECIFIC CLIMATE CHANGE HEALTH IMPACTS

Degraded Living Conditions
& Social Inequities

Exacerbation of existing social and health
inequities and vulnerabilities

Changes In Vector Ecology
Malaria, dengue, encephalitis,
\ hantavirus, Rift Valley fever, Lyme

/ disease, chikungunya, West Nile virus

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Extreme Heat
Heat-related illness and death,

cardiovascular failure IMPACT OF CLIMATE

CHANGE ON HUMAN
HEALTH & EXACERBATION v
Severe Weather OF EXISTING |Neoumes Air Pollution &
Injuries, fatalities, loss of homes, Increasing Allergens

Asthma, cardiovascular disease,

mental health impacts
hewithen respiratory allergies

Water & Food Supply Impacts
Malnutrition, diarrheal disease

Adapted from CDC, . Patz

SOURCE: Climate Change Action as a Catalyst for Healthy and Equitable Communities
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https://www.californiaadaptationforum.org/2018/05/15/climate-change-action-as-a-catalyst-for-healthy-and-equitable-communities/
https://www.californiaadaptationforum.org/2018/05/15/climate-change-action-as-a-catalyst-for-healthy-and-equitable-communities/

SPECIFIC CLIMATE CHANGE REAL ESTATE IMPACTS:
71.8 M US PROPERTIES AT RISK FROM WILDFIRE

-------------------------- ® Nearby vegetation

Distance from potential
fuel sources that could
spread to the building

...............................................

Roof type

Fire-resistant roofing

materials can make it \
less vulnerable to
embers

Landscape

Fire climbs up high
slopes, making some
properties vulnerable

® Building material
Timber frames are more
susceptible to fire than

concrete or steel

H Home age
Houses built before 1968
predate modern fire codes

Source: https://riskfactor.com/about
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https://riskfactor.com/about

SPECIFIC CLIMATE CHANGE REAL ESTATE IMPACTS:
FOUR MAJOR TYPES OF FLOODING AFFECT 23.7M US PROPERTIES

Tidal Riverine Rain Storm Surge

King tides, Florida Union, Nebraska, Trop. Storm Imelda, Hurricane Barry,
2019. 2019. Texas, 2019. Louisiana, 2019
Joe Raedi [/ Getty Scott Olsen [ Getty Thomas B. Shea/ Scott Olsen | Getty
Images Images Getty Images Images

+ Combined Sewer Overflow

Soutce: https://riskfactor.com/about

Climate
Resilience
Consulting


https://riskfactor.com/about

DISPROPORTIONATE RISK:
CURRENT AND HISTORIC INEQUITIES




CLIMATE CHANGE DISPROPORTIONATE VULNERABILITY

Adults can lessen risk by
monitoring exertion and hydration.

SOURCE: Fourth US National Climate Assessment
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Socioeconomic
Status
vy
\
Household
Characteristics

Below 150% Poverty

Unemployed

Housing Cost Burden

No High School Diploma

No Health Insurance

Aged 65 & Older

Aged 17 & Younger

Civilian with a Disability

Single-Parent Households

English Language Proficiency

LY | U U | G VR i VY | Y | W | Y L S

™

Racial & Ethnic
Minority Status

AN

Hispanic or Latino (of any race)
Black or African American, Not Hispanic or Latino
Asian, Not Hispanic or Latino

American Indian or Alaska Native, Not Hispanic or Latino
Native Hawaiian or Pacific Islander, Not Hispanic or Latino

Two or More Races, Not Hispanic or Latino
Other Races, Not Hispanic or Latino

Y s

AN

Housing Type &
Transportation

Multi-Unit Structures

Mobile Homes

Crowding

No Vehicle

|’_\|"_V_\|"_\/_\

\_.-'\_J\_.-'\_,'\_)

Group Quarters

SOURCE: CDC Social Vulnerability Index (required by FEMA)
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https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://nca2018.globalchange.gov/

EQUITABLE RESILIENCE REQUIRES ASSESSING CLIMATE
CHANGE HAZARDS ALONG WITH HOUSING CHARACTERISTICS,

LOCATION, AND RESIDENT DEMOGRAPHICS

Flooding

Older structures/
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o | S
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£
] Homes needing
d © : > Homes lack A/C A
S e substantial repair / building codes
E 6 A J
3 - ' Neighborhoods with |
A 5 Homes located in & Lack of resilient
c Nk more asphalt :
= | S flood planes infrastructure
S HE  surfaces/fewer trees |
(V] — D o N
rd o Energy costs Insurance costs/
c B Vulnerable ;
£ W ) burden/low access reconstruction/
G Bk Residents : ;
4  to cooling centers | \ funding

Example dimensions for equitable climate resilience consideration
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EQUITABLE CLIMATE RESILIENCE ADDRESSES

ROOT CAUSES, SOCIAL FACTORS & BIOLOGICAL FACTORS
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Root Causes

- Racial segregation

- Poverty

« Income inequality

« Lack of living wage jobs

« Gaps in educational
opportunities and
attainment

« Concentrated neighbor-
hood disinvestment

« Political disenfranchise-
ment and low social
capital

« Increased neighborhood
violence and crime

e

Social Factors

- Ability to afford basic necessities and resources

- Access to affordable and quality housing

« Access to reliable and affordable transportation

« Access to affordable healthcare

« Access to green spaces, green infrastructure, and tree cover
« Linguistic isolation

= Social cohesion

- Residential location

! i
( Y
Biological Factors
. Age Increased
- Chronic and acute 3 Vulnerabilit
illnesses . y
- Mental and physical to Climate
disabilities Change
« Overall health status
x _

SOURCE: Centering Equity in Climate Resilience Planning and Action: A Practitioner's Guide
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https://library.oarcloud.noaa.gov/noaa_documents.lib/OAR/CPO/Climate_Smart_Communities/Vol_03_CSC_CenteringEquity.pdf

EQUITABLE CLIMATE RESILIENCE AIMS FOR TRANSFORMATION

(VS. MAINSTREAMING)

Climate Impacts Focus

Confronting climate
change impacts

Assessing uncertainty
Decision-making
under uncertainty
Planning approaches

and processes
Adaptive mgmt.
Governance and
mainstreaming
Identifying and
explaining adaptation
barriers

Cross-sector impacts
and vulnerabilities
Teleconnections
Adaptation success
Adaptive capacity
Adaptation finance
Legal liability
Adaptive engineering
Inter- and
transdisciplinarity

Vulnerability/Asset Focus

Addressing drivers of
vulnerability

Unique approaches
Isolated plans
Irregular, new funding

Mainstreaming approaches
Within-system adaptations
Existing, additional & creative funding

Transformative approaches
Systemic changes
Systemic, new funding

Source: Coffee building on Moser et al. (2017)
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AUGUST 2019
MAKING EQUITY REAL IN CLIMATE
Equity in Building Resilience in COMMUNITY-DRIVEN ADAPTATION AND COMMUNITY

Ad.af)tatlon Planning e CUMATE RESILIENCE ; SE{‘,Sulylfjle[N[}ch:;PO“ClES AND PROGRAMS:
ol ¥ | PLANNING: T

A FRAMEWORK

Authors

EQUITABLE,
COMMUNITY-
DRIVEN
CLIMATE
PREPAREDNESS
PLANNING

MAY 2017

7, us water
_2/ Alliance

Inthe Eye /
THE STORM

A People’s Guide to Transforming Crisis &
Advancing Equity in the Disaster Continuum

Our Communities,

OUR POWER

Advancing Resistance and Resilience

in Climate Change Adaptation

AN EQUITABLE WATER FUTURE
A National Briefing Paper

- ACTION TOOLKIT -

ACTION TOOLKIT

4 'Q

il

Created by the NAACP Environmental and Climate Justice Program (ECJP)
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Environmental & Climate Justice Program

) ABlueprint for Thriving in the Face of Climate Disasters | APEN | 2019
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EPA ENVIRONMENTAL JUSTICE SCREENING TOOL

s )
\vEPA EJScreen era's Environmental Justice Screening and Mapping Tool (Version 2.11) EJScreen Website | Mobile | Glossary | Help

Please note: Territory data (except Puerto Rico) is not available as comparable to the US. It is only comparable to the territory itself by using the 'Compare to State' functionality. Likewise, some of the indicators may not be available for
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https://ejscreen.epa.gov/mapper/

CALL TO ACTION: LEADING
EQUITABLE CLIMATE CHANGE RESILIENCE




EXAMPLE EQUITABLE CLIMATE RESILIENCE PROJECT:
RESILIENCE HUBS

Community-serving facilities designed to support residents
during emergencies and everyday.

Provide essential services, promote social cohesion, and . COHESION OF EMERGENCY
. . SUSTAINABLE ENERGY ke, &8  PREPAREDNESS PLAN
help reduce carbon emissions. SOURCE ek
l ng) RELIABLE COMMUNICATION
Key Resilience Hub Features: = —
e Operates year-round, not just during crises l " Yol
. . . . . . . = GARDENS
* Provides essential services like cooling, heating, and S l
. s oo Fic
power during outages Z 4ﬁ _BMI ﬁ
* Hosts community events and services, workshops, and ' x = L
e e ACCESS TO WATER AND COMMUNITY CAPACITY OF THE
training FSSETIAL NEEDS P rrocravs 1 oreanizaron
* Recreation SAFE AND
Ch'ld ACCESSIBLE SPACE
. ildcare
e Job Training Graphic Source: Enterprise Community Partners

* Health & Wellbeing

Additional information:
http://resilience-hub.org/; HUD Climate Resilience Implementation Guide

Climate
Resilience
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http://resilience-hub.org/
https://files.hudexchange.info/resources/documents/Climate-Resilience-Implementation-Guide-Resilient-Public-Facilities.pdf
https://www.google.com/search?q=Enterprise+community+partners+resilience+hubs&oq=Enterprise+community+partners+resilience+hubs&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRigAdIBCDgxMTFqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8#:~:text=COMMUNITIES%20TOGETHER,%E2%80%BA%20sites%20%E2%80%BA%20files

CREATE CLIMATE CHANGE RESILIENCE OPPORTUNITY

Communications Finance

18
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ASSESS RISK (FEMA’S NATIONAL RISK INDEX

Risk Index Expected Annual Loss

‘ Social Vulnerability H Community Resilience ‘

\-* =a avera Slamslaus X q

W | Find a county or address Data Download

Census Tract View F

Inyo National

) Forest
/

\ i Sierra National
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el Fresno;

Esmeralda

oModesto

Nellis Air Force
Range

_Salinas

‘sanlBenito)

Dgath Valley!
| . National|Park
Visalia

iTulare’

Sequoia
National Forest

Naval/Air)
‘Warfare!
Lake:

_Bakersfield
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Source: FEMA
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Fresno County
California

[R‘\sk Index V}

There has been a significant change in our data &

methods. Click here to learn more.

Hail Relatively Moderate
Score 94.7
Heat Wave Relatively High
Score 99.5
Hurricane Not Applicable
Ice Storm Not Applicable
Landslide Relatively High
Score 96.3
Create Report -~

19


https://www.fema.gov/flood-maps/products-tools/national-risk-index
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CLIMATE CHANGE RISK ASSESSMENT

Federal government sources:

NOAA Digital Coast
Partnership

* Climate.gov
* Drought.gov
* Heat.gov

Your home: realtor.com
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Source: Risk Factor: https://riskfactor.com/

How does my area compare with others?

The price impact of climate change is calculated from an area's relative resilience to all other areas in the country. Areas with greater climate
resilience will become more desirable in the future. Check out the performance of your area with other areas below. Check out the performance of
your area with other areas below.

County State Country I

This area performs better than 94% of the homes in your country.

In 2030, the estimated average price impact of climate change in the
country is -<0.2%.

Source: Climate Alpha: https://climatealpha.ai/

20


https://riskfactor.com/
https://climatealpha.ai/
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INCLUDE CLIMATE RESILIENCE IN ROI
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On average, 6:1 return on investment (ROI) for risk mitigation

3:1 for wildfire projects (most from the protection of property (i.e.,
avoiding property losses).

5:1 on hurricane and tornado-force winds

7:1 from projects that buy out buildings prone to riverine flooding,
11:1 for investments in designing new buildings to meet the 2018
building codes

Source: National Institute of Building Sciences (2019)

21



PLAY WITH CLIMATE RESILIENCE CHOICES

Common Impacts

Many of these hazards can:
cause injury, iliness, and death
displace residents

How can natural hazard risks affect your community?

Climate-related natural hazards can impact all communities. To the right is a list of common impacts that
might result from any of these hazards. Below, each hazard bullets hazard-specific impacts and interactions
between the hazards. To learn more about each hazard and possible impacts to your community, click on

interrupt public services
(e.g., electric power, water
supplies), and

the hyperlinks to go to the corresponding hazard fact sheet. damage bulldings andlinftastruciie

Extreme Heat Landslides Wildfire
+ is more intense in urban areas + disrupt critical * reduces air quality
+ strains building materials ecosystems + increases risk of
« exacerbates chance of « increase soil loss and loss. future erosion, and
drought and wildfire of land area « is more likely during
2 * reduce soil and water heat waves
Sea Level Rise quality, and

* increases coastal 3

.

can be caused by heavy

flooding 1 rainfall, coastal storms,
« damages natural flood L II I I I I I . and wildfire

barriers, and n u 3
+ exacerbates erosion |

| 8 8 § Drought

+ reduces the quantity
and quality of water
supplies

* increases the chance
of wildfire, and

+ is more likely during
heat waves

b 1

BRR -°°
Eart ke
. (not cli fslated)

What does a resilient community look like?

These coastal, inland, urban, and rural areas depict examples of actions communities can take to increase their resilience to climate-related
natural hazards. Explore the actions to generate ideas on how to increase your community’s resilience.

Erosion
+ increases soil loss and loss of
I

Rain barrels are
a supplemental
water source for
onsite irrigation
in drought and

Elevating utilities
or other mechanical
devices reduces the
impacts of sea level
rise and coastal

Green roofs
decrease roof

Cool roofs decrease
incdoor building

SOURCE: HUD Community Resilience Toolkit storms non-drought temperatures and meedugs sl il
i . . . = conditions reduce cooling costs R : WL
https://www.hudexchange.info/resource/5981/community-resilience-toolkit/ E;gg:;;';g;:;:;';:;e; ﬁ: and gliRnS devslopment o m’g;g;"d
sea level rise and erosion, materials help
coastal storms landslides, or

structures
withstand wildfires

flooding

HH
Bank stabilization)
including the use of -
natural vegetation,
reduces erosion

Living shorelines use Drought tolorant
strutg:ulal and organic 9 Iy 4 Permeable pavement

als such as wetland plant species reduce . b Shaw
o0 on depend:nceon imgation) | o mnil Sgic;‘;mgsgh nowmgly
v the surface to
. ] mitigate both
Climate lc ToUGHE and ToGaTG
Resilience :

Consulting
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WORK ON SYSTEMIC CHANGE: E.G. LAND USE

e Deliver higher-density development in less risky locations

® Implement new development and infrastructure to standards
more prepared for climate impacts

® Commit to support for communities in harm’s way

® Reduce new development in locations which are exposed to
climate impacts

® Maintain an aligned commitment to economic stability

® Further climate mitigation goals

Climate
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Image source: City of Norfolk
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PRIORITIZE CLIMATE RESILIENCE ACTIONS
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lllustrative Building-level Solutions Relative to Cost & Effort

LGSS Comp'ex — More Complex

NO COST LITTLE COST

Addressing Hazardous
Site Conditions

Closing Interior/Exterior
Doors

Securing and Anchoring
Loose/Heavy Objects
Closing and Securing
Windows and Shudders
Building Community Ties
Organizing for Community
Resilience

Developing an Emergency
Management Manual
Practicing Evacuation
Routes, Shelter Plans,

and Flash Flood
Response

Backwater Valves/Sump
Pumps

Water Use and Energy
Use Reduction Measures
Emergency Lighting
Reinforcing Site with
Vegetation

Window Shading
Reducing Thermal Heat
Transfer

Integrated Pest
Management Plans

Properly Vented
Equipment

SOME COST MORE COST

* Perimeter Floodproofing * Dry/Wet Floodproofing

* Resilient Elevators * Elevated Living Spaces

* Elevated Equipment * Berms/Swales/Drainage

» Safeguard Mechanical * Foundation Reinforcement
Equipment » Wall Reinforcement

* Backup Power to Critical » Roof Reinforcement
Systems

* Envelope Efficiency
(insulation upgrades,
efficient windows)

* Changing the Albedo of
Roofs and Pavement

» Clearing Debris on Site

* Building Ventilation
Enhancements

* Remediating Mold/Abating
Lead Paint

Source: Keep Safe Miami Funding Guide
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https://www.enterprisecommunity.org/solutions-and-innovation/emergency-management/keep-safe-miami

CONSIDER CLIMATE RESILIENCE IN
DECARBONIZATION PROJECTS

Estimating Future Hazards

* Increased energy demand, particularly
for cooling

* Increased asset damage from storms

* Decreased hydropower production due
to drought

* Decreased efficiency in older systems
struggling to keep up

Climate
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Potential Impacts on the Energy System from Climate Change

Energy Demand Electric Grid Wind, Solar, and Geothermal Hydropower
+ Extreme temperatures increase « Winds, ice, floods, and wildfires + Extreme weather damages on- + Drought and decreased snow-
electricity and fuel demands damage power lines and other and offshore facilities pack/runoff reduce electricity
beyond capacity infrastructure + Cloudy or stagnant conditions reduce production
+ Extreme heat decreases solar and wind production + Flooding damages equipment

transmission/distribution capacity and disrupts operations

+ Drought limits water-intensive geothermal

Energy
Infrastructure
Extreme heat may damage
infrastructure components

0Oil, Gas, and Coal 2
- Extreme winds damage (Al

-
on- and offshore [N

Thermoelectric
Power
+ Flooding damages

platforms facilities and disrupts

+ Flooding damages operations
prqc!qction and storage R ( + Higher air and water
facilities 3 — o temperatures decrease

+ Drought and severe .
storms constrain drilling, N ———— .-
j discharges

refining, fracking, mining, §‘ Lt .
+ Limited cooling water

and transport
\I availability reduces
N ”p - sy rm production and siting of

new plants

power plant efficiency
and limit cooling water

Hnﬁ (AT u|||nHH

Fuel Transport

and Distribution
+ Extreme weather damages storage
facilities, ports, rail lines, roadways,

Pipelines Refineries
Biofuels and Bioenergy + Flooding, freezing, and land

; + Flooding damages facilities
+ Changes in temperature, floods, i ipeli o
and drought reduce agriculture :ﬁ?&%ﬂ;ig?ig‘:sge Pipetnes * Loss of electricity can halt

production and biorefining, y ! operations and water transport
impacting biofuel and bioenergy g s « Loss of electrciy disrupts
supplies distribution outlets and gas stations

Source: USGCRP, Draft 5th National Climate Assessment
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https://www.globalchange.gov/nca5

ACTIVATE HOPE

Clear-eyed

diagnosis,
with
empathy

Vision of a
worthwhile
outcome

Doing it

together

Strategy for
setbacks
and interim
goals

Meaningful
role for me

Resilience

Climate Source: Moser & Berzonsky (2018, working paper))
Consulting

Photo:villageofhopeuganda.com
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EQUITABLE CLIMATE RESILIENCE DEPENDS ON....

e Collective visioning of a viable, dignified future
e Collective problem definition and exploration of solutions
e Collective problem fact-finding and exploration
* Shared responsibility for enacting and enacted responses

* Creating solutions to social and environmental inequalities
as primary and collateral benefit

* Targeting resources to create resilience benefits in
underserved communities

Climate
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Source: Carlotta R; flickr

27



THANK YOU!

FOR JOINING US IN

SAVING LIVES AND IMPROVING LIVELIHOODS
IN THE FACE OF CLIMATE CHANGE DISRUPTION

JOYCE@CLIMATERESILIENCECONSULTING.COM



