The Opportunity Lens

Safeguarding Existing Buildings in Changing Conditions
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Geographic distribution
Intensity
Duration
Frequency




Physical damage
Service disruption
Economic activity




Got observed pressures?

insurance,

rainfall/flooding,

severe storms,

smoke,

heat/workforce conditions,
continuity,

capital-planning uncertainty




No one wants disruption.




Let’s consider:
Context




PR

The Fifth National Climate Assessment

The Fifth National Climate Assessment is the US Government’s preeminent report on climate
change impacts, risks, and responses. It is a congressionally mandated interagency effort that
provides the scientific foundation to support informed decision-making across the United States.
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Built Environment

w25 ABOUT v CHAPTERS v DOWNLOADS ¥  ART x CLIMATE  NCA ATLAS BUILT ENVIRONMENT S

~ G

FIFTH NATIONAL CLIMATE ASSESSMENT

12. Built Environment,

W2y -
3

SECTIONS

Introduction

« PREVIOUS CHAPTER M VIEW ALL FIGURES 12.1. Cities Drive Climate Change

12.2. Urban Development Patterns

12.3. Mitigation and Adaptation
The built environment and cities are major drivers of climate change. Urban development patterns ca

climate impacts, such as increases in heat and flooding, with risks unevenly distributed across popul:
across the country are reducing emissions, adapting to impacts, and collaborating on more inclusive fliaceable fecolnts
governance, although long-term efforts can be hampered by resource and capacity constraints. References

12.4. Community-Led Actions



Risks to Supply Chains
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« PREVIOUS CHAPTER B VIEW ALL FIGURES

Focus on Risks to Supply Chains

Damage to supply chain networks caused by climate change reverberates through people’s livelihoods and
investments in ways that threaten quality of life and security, often in lasting and inequitable ways. Coordinated
efforts can mediate impacts and help communities and companies adapt to these large, interconnected, and
recurring risks. However, the pace, scale, and scope of efforts that have been undertaken to transform supply
chains are not yet sufficient to meet either current or expected disruptions and costs.

RISKS TO SUPPLY CHAINS

NEXT CHAPTER »

» Authors

» Contributors

» Recommended Citation SECTIONS
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Risks to Supply Chains
Traceable Accounts
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Glossary
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AS.1. Introduction <

About the Glossary of Terms » Editors

Authors of the Fifth National Climate Assessment (NCAS) were encouraged to briefly define important terms within their chapters. )
_ ) 7 : » Contributors
Some terms, however, require more detailed or nuanced definitions. This Glossary was developed to help readers understand key terms

and ensure consistency of usage across the report. » Recommended Citation

Most of the definitions presented here have been adapted from authoritative sources, including other US Global Change Research

Program (USGCRP) reports, Intergovernmental Panel on Climate Change (IPCC) assessments, and academic and scientific societies and

© SECTIONS

Introduction



Definitions.
Resilience

The ability to prepare for threats and hazards, adapt to changing condigions, and
withstand and recover rapidly from adverse conditions and disruptions.

Climate resilience

The capacity of interconnected social, economic, and ecological systems to cope
with a climate change event, trend, or disturbance, responding or reorganizing in
ways that maintain their essential function, identity, and structure. Climate resilience
IS a subset of resilience against climate-induced or climate-related impacts. Related

terms: Hazard, Risk, Vulnerability.
Community resilience
Ecological resilience

Source: See Fifth National Climate Assessment Glossary ﬁ
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Attribution
Attribution of Extreme Weather and
Climate Events and Their Impacts
and

Detection

Commitbee on Attribution of Extreme Weather
and Climate Events and Their Impacts

Earth Systems and Resources Program Area

Center for Health, People, and Places

Consensus Studv Report



Confidence in capabilities for attribution of
specific events to anthropogenic climate change

ATTRIBUTION OF EXTREME WEATHER AND
CLIMATE EVENTS AND THEIR IMPACTS

Extreme
cold

Extreme
Rainfall

Droughts

Extreme w
Snow and Ice

Extra-tropical

Severe . cydones
convedtive storms

LOW

HIGH — me—

Understanding of the effect of climate change on event type




Indicators of Global
Climate Change
2025: annual update
of key indicators of
the state of the
climate system and
human influence

2020!

https://doi.org/10.5194/essd-18-3889-2026

© Author(s) 2026. This work is distributed under

the Creative Commons Attribution 4.0 License.

Key indicators of global climate
change 2025:

What’s changed since AR6?

Human induced warming is increasing at a
rate of about 0.27°C per decade, the result of
greenhouse gas emissions being at an all-time
high over the last decade, as well as reductions
in the strength of aerosol cooling.

Key greenhouse gas 2 Effective radiative 2 Earth’s energy
concentrations forcing imbalance
AR6 Now ARG6: 2.72W m? ARE6: 0.79 W m*
CO, 410.1ppm 425.6 ppm Now: 3.10 Wm?* Now: 112 W m?*

CH, 1866.3 ppb 1936.3 ppb
N,O 332.1ppb 339.4 ppb

Total greenhouse gas

emissions

2010-2019 average: 53.5 GtCO,e
2015-2024 average: 54.6 GtCO,e

> ¥ l

pes— Remaining “.‘ ’ R
d Carbon
Budget :
for 1.5°C (50% induced
J— likelihood) warming Land average
AR6: 1.07 °C maximum
. AR6: 500 GtCO, R iien temperature change
2 }I\]Aarme (from start of 2020) Now: 1.24 °C
eatwave 30 GtC ARG: 1:55°C
. Now: 130 GtCO, . o
days (from start of 2026) Now: 1.92°C
ARG6: 36
Now: 58

2 Global mean sea-level rise

¥ Change in global mean
surface temperature

1901-2018 change: 201.9mm at a rate of 1.73mm yr* ARG6: 1.09°C
1901-2025 change: 229.6mm at a rate of 1.85mm yr" Now: 1.26 °C



This Is not one risk.

It IS a decision environment.
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Lived experience.

Infrastructure stress
System failures
Operational downtime

Cascading effects
Interdependencies




INNOVATION

l( ((p)) ) l

VALUE
B VB




From Risk Register to
Opportunity Register




Protect
Reduce Disruption
Create Flexibility




The opportunity is not to
predict the future perfectly.

It is to stop pretending the
past is enough.
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Let’s consider:

Practice
4

informed design.




Expected Change.
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No longer predictive
8 Underestimated risk




Increased fragility

Reduced performance
over service life

Pk



Decisions made today shape
decades of exposure.
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Client
Drivers

Tallored solutions responsive to changing conditions.

Insurability
Asset Management

Business Continuity

USE Heg[chﬁMorsani College of Medicine,
=t Tampa, FL




Client
Drivers

Tailored solutions responsive to changing conditions.

T Extreme Weather
- Readiness

s Reduced Impacts

. Faster Recovery

B Back-up Infrastructure

Cedar Hill Regional Medical Center,

Washington, DC



The client makes the risk
determination.
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Building Codes

Flood Maps
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Protect the Science

Rhode Island State Health Lab
Providence, R



iRl 195
Il District

ABOUT v  LATESTNEWS PROJECTS DOCUMENTS FORDEVELOPERSv  CONTACTUS v




150 RICHMOND




Occupancy, Mission, Business

1. Highly secure Biosafety Level 2 and 3 facility (Risk
Category V)

2. Rhode Island’s first life science incubator, Ocean State
Labs, powered by Portal Innovations with financial support
from the RI Life Science Hub, the 195 District and Brown

University.

3. Three floors available for lease by private companies.



aWaterEireR® Ao ot "&at Vvaterplacefs e s Formn ' o B | oy il .
P, P RECEY e e ey
e AP " o pl : " r!
/ A > S ‘ Brown & ' _
. | ( | A ¥ - ; Universitys |
1 ’ _ ¢ 1 ¥ AV 3 o - i I

Coll ntyardibyiMariott

IBrovidence Downtown

;

0ts @eﬁfer

LA ERIELE - ¥

/ T W S
= ; 7

WRhodeVisland @& oy T

onvention/Center ¥ P S {8 !
W HamptoninnIEISINes), ,

AProvidence Downtown‘; \

% Brown URiVersIty
itonParking
sl "8

& )

S S220 i g : : 4/ NG A
a‘n"»allerg V& % NSy | Y A ¥ " W& AloftiProvidence N
/Bl GL& gDowntown

-
D

Y

. vV s r ' = X “ - ¥ . - . -f : 3 - il % # |
Disti sdHall[Providen ! . § |~‘.,a., L A, Al
T ) 1 '\ 4 "'Jm‘"lfa [ St'* “iﬁ
4 X . 3 J ) & R s - e e
! ) ' b, N b g he EastEn

T
\ (=

ooy %
% The Co;




Observed Record

PRt Gl of s proedeieisasis. S Vonapt st guiis, oaterial
“used in & nonfiction account of the storm and the words of

- suryivors attempting to describe what would be one of the
maost traumatic days of their lives.

Tidal River

Low elevation

1938 Great Hurricane
1954 Hurricane Carol

Hurricane Carol 1954
View from City Hall




Fox Point
Hurricane
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0 The Fox Point Hurricane Barrier stands open on Monday, July 1, 2024. The 25-foot barrier is meant to keep storm surges from flooding downtown Providence.
(Christopher Shea/Rhode Island Current)

Credit: https://rhodeislandcurrent.com/2024/07/01/hurricane-season-is-here-smiley-outlines-how-providence-is-prepared-for-whatever-comes/




NOT AVAILABLE
DURING DESIGN

B. GROUND-FLOOR DESIGN FLOOD ELEVATION (DFE-1)

DFE-1 is intended to elevate new development above the impacts of current riverine and future tidal flood risk from which
the Fox Point Hurricane Barrier does not provide protection.

1. Required Minimum Elevation

J

DFE-1 shall be at a minimum elevation of 9.3 NAVD&8, which is the highest recorded level of precipitation-related
flooding in the Providence River.
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RISHL Flood Resilience

Critical Operational Occupancy (during flood)
What needs to happen before and during?

Rapid Occupancy (post flood)
How soon after flood do labs need to be re-occupied?



RISHL Values

Avoided cost of disruption

Continuity of mission
Asset protection
Protect Science Staff
Recovery

Obligation and standing



Protected Utilities

Emergency Generator
Emergency Electrical Room
Fire Pump Room

Fire Command Center
Water Service Room

Main Electrical Room




Key Decisions

Design Flood Elevation



An informed owner drives
better outcomes.
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cincinnat wildfire smoke
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Cncinaati's Most Acowratas

A= EXTREME HEAT WARNING

WEATHER NOW - THURSDAY 8PM

CONNERSVILLE

T

SPRINGBORO
OXFORD MIDDLETOWN WILMINGTON 35/

BROOKVILLE HAMILTON

BATESVILLE 72 HARRISON LOVELAND BLANCHESTER
HILLSBORO

DELHI
CINCINNATI.

275 BATAVIA
VERSAILLE&LLSBORO MOUNT ORAB

INDEPENDENCE
PRORENES GEORGETOWN
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VEVAY
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Local Pressures

severe storms
extreme rainfall

river and local flooding
heat

smoke and air quality
Insurance

changing demand




city of

ClNClNNATI@ BUSINESSES | RESIDENTS | VISITORS SERVICES GOVERNMENT HELP | Q Translate

OFFICE OF ENVIRONMENT & SUSTAINABILITY

Office of Environment & Sustainability / Resilience and Climate Adaptation / Social Cohesion / Climate Migration

OFFICE OF ENVIRONMENT & Climate Migration

SUSTAINABILITY MENU

Climate Action v

Green Clneinnat Flan ¥ In a time of intensifying climate pressures, the impacts of climate change may influence
Equity ¥ where people move. People are relocating from highly impacted areas, like those facing
Buildings and Energy v drought or coastal flooding, to areas they view as safer. These people, called climate
City Operations v migrants, are reshaping migration flows in the U.S. and abroad.

Community Activation i Cincinnati, with our relative affordability, low risk of natural disaster, and abundance of
Food v water, may be a destination for climate migrants. While it's unclear if climate migrants will
Mahility < arrive and what their impact could be, Cincinnati needs to prepare now for any outcome.




Green Cincinnati Plan f::

Are you engaged? e s N e |




What We're Watching

Cincinnati may not know if or when newcomers will arrive, but we can build a system that sees it coming. This
section establishes a robust monitoring system to project population shifts early, track system readiness in real
time, and activate the right response before stress becomes crisis,

The monitoring system watches five distinct dimensions of city readiness.

DIMENSIONS: MONITORING:
National Climate Impacts » Conditions deteriorating in origin regions T h res h O I d S n
Early Migration Signals » First signs of population movement toward Cincinnati

Neighborhood Housing

Demand » Block-by-block capacity and affordability pressure

Social Services » Whether services can absorb new demand

Infrastructure Thresholds » Schools, roads, water, power approaching limits




4. Invest Ahead of Stress

Our infrastructure has capacity limits that could be surpassed if population grows.
Monitoring infrastructure now means we can be proactive with adaptation, instead of

reactive to stressors.

Building on: This plan connects current infrastructure investment, such as transit,
green infrastructure, resilience hubs, and community partnerships, to data on
emerging demands.

. Stay Welcoming and Inclusive

As Cincinnati evolves, the City should demonstrate inclusive leadership by ensuring all
residents have equitable access to services, civic life, and economic opportunity.

Building on: Cincinnati’'s commitment to welcoming principles is exhibited by im-
migrant-friendly programs, culture-bridging arts and festivals, and partnerships like
Cincinnati Compass that advance inclusion of immigrants and refugees. These efforts
help turn welcoming principles into visible, city-wide practice.

Are you part of this work?




CLIMATE MIGRATION
€) in Cincinnati. €)

“persons or groups of parsons who,
predeminantly for reasens of sudden ar

| |
1 progressive change in the envirenment that
adversely affects their lives or living
conditions, are obliged to leave their
habitual homes. or choose to do so, either
tamporarily or permanantly, and who mova
wither within their country or abroad”
minie MTordable housing. job opportumties. y
and ather erwronmental amenities

- J======  mplications for existing buildings,
o &I -
rosmerers W services,

change by 2050

» wildfires + floading
s rising sea levals  * drought
» extreme heat * tsunami
= hurricang « sarthguaks

".'?.:::.:Ll‘:i::.i‘:’:;‘:;'iﬂ;“.:“.;‘;?::ﬁ';L“Eﬂ??:%%% i n fra St r u Ct u re y

make sur Pt Battar agul (-1, d. This plan will alss include
adapitation offorts o prepare for a future of climate migration to Cincinnatl.

misgation | _cosienco | suspraton healthcare
W -Stormwater -Climate ]

Efifciency and Heat Migration
-Mobility Adaptation Response Plan

= e research and employment facilities.

-Resilience Hubs
-Pollution

Environment -Green

Reduction and
Adaptive Land
Use

Infastructure
Green Workforce

-Community
Action

Chak out the 2023 Cresn Cinclnnat] Plan to follow &g
ths snvironmantsl inftistives of the city
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In 15 minutes




From resilience idea to
practical action

Use a building you already influence

15 minutes Groups of 3 Stay seated
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Table activity instructions

2 people nearest you. Everything you need HERE! Capture short phrases, not perfect answers.

0 Your three 2min 6 Two questions  °" ﬂ One sentence —
Name and firm What must keep One answer per group
— running?
One building you And for whom, and for Reporter stands to
— how long deliver it

What work is already
planned?

Renewal, renovation,
maintenance, capital

TABLE ACTIVITY 64 W




The two questions

‘ What must keep running?

Name the function, who
depends on it, and how long it
can be unavailable.

TABLE ACTIVITY

What work is already
planned?

Renewal, renovation,
maintenance or capital work the
opportunity can attach to.

65




Build one sentence.

Start with the value. One answer. Keep it specific.

To

organizational value

we Ccan use

planned work or opportunity

at

building / function

EXAMPLE

To keep the emergency department open during a river flood, we can use the
switchgear replacement already in the capital plan at the XYZ campus, by relocating it
above the design flood elevation.

Reporter stands 60 seconds per group
TABLE ACTIVITY 66 W




Make practical innovation for
organizational value.
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Adaptlng together!

sl www.linkedin.com/in/ann-kosmal-faia
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