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Sea-level rise may iInundate 1M+ homes in the US
by 2100

If seas rise six feet by 2100, as some scientists have projected,
these states stand to lose the most homes

0 200,000 400,000 600,000 800,000
New Jersey 190,429
New York 96,708
South Carolina 83,833
Louisiana 80,080

Maryland 64,299

Massachusetts 62,069
North Carolina 57,259
Texas 46,804
Virginia 46,287

California 42,353

https://www.washingtonpost. riny [ : ;
Source: Zillow, National Oceanic and Atmo_sgﬁ%{%%gﬁvayafwm %755/324(;:‘:_7‘?2:_%‘?/26’25’;96{ . C/Imate Centl’a/
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Figure 1| Cumulative projected at-risk populations for the continental
United States, 2010-2100. Projections reflect assumed growth/decline
rates for 72,664 census block groups in 319 coastal counties. The shading

indicates the 90% confidence interval of the projection models. :
Hauer, M. E., Evans, J. M., & Mishra, D. R. (2016). Millions projected to be at risk from sea-level rise in the continental United States. Nature
Climate Change, 6(7), 691-695.




Sea-level rise (SLR) will have widespread impacts
on infrastructure and communities

What do we miss when we plan only for housing inundation?

« SLR will significantly affect forms of infrastructure other than housing
Transportation networks

Emergency management
Water and wastewater

« What inundation means for provision

of service (beyond housing) is hardly L R

understood

« Burden is not felt evenly, even if
hazard exposure is even

Yale Climate Connection




Transportatlon burden of SLR: Ma

3,700 miles of roadway will be inundated
by 5’ of SLR

« Pavement depth > 6’ in parts of Eastern
Shore

« Reports of chronic rust and vehicle damage

« Discussion of asset decommissioning :

Ind

i,

What will loss of roadways mean for reszdentsf’




Isolation and the burden of sea-level rise

Isolation 1s the inability to travel your destination due to flooding

« Reduces economic, social, and civic opportunities (e.g., jobs, schools, voting)

» Reduces ability to receive urgent and routine medical care and other emergency
services

» Makes region less desirable location, thus suppressing property values, tax base,
etc.

« Makes co-located horizontal infrastructure less reliable




What can this look like?

Isolation 1s the inability to travel your destination due to flooding
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Isolation 1s the inability to travel your destination due to flooding
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What can this look like?

Isolation 1s the inability to travel your destination due to flooding
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Dorchester County: Isolation
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Dorchester County: Distribution of isolation
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Dorchester County: Time between isolation
and inundation
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Dorchester County: Time between isolation
and inundation

Fraction of the parcels inundated by 2150
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Jasour, Z. Y., Reilly, A. C., Tonn, G.
L., & Ferreira, C. M. (2022).
Roadway flooding as a bellwether
for household retreat in rural,
coastal regions vulnerable to
sea-level rise. Climate Risk
Management, 36, 100425.




Dorchester County: What do we protect?

M1: Accessibility gain M2: GINI M3: ATK, € = 0.25
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Coastal US: Isolation and inundation T %

How similar are the measures of inundation and isolation for evaluating sea-level rise impacts?
Risk of inundation underestimates the number of people burdened

~12 million people are
at risk of inundation but >17 million are
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Logan, T. M., Anderson, M. J., & Reilly, A. C. (2023). Risk of isolation increases the expected burden from sea-level rise. Nature




Coastal US: Isolation and inundation

by state
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Oregon
Pennsylvania

Isolated at 0.9m SLR

Maine will be impacted by SLR
much more than estimates by
inundation would suggest
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Logan, T. M., Anderson, M. J., & Reilly, A. C. (2023). Risk of isolation increases the expected burden from sea-level rise. Nature
Climate Change, 1-6.



Coastal U.S.: Who is affected?

How does isolation risk vary among racial and ethnic groups?

A disparity exists when the
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proportion of the group in the
at-risk population is greater than
the proportion of the group in the

404 overall population

When the solid line is above the dashed line, Black
the effect of isolation due to SLR is inequitable ~— Hispanic

— White
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Best, K., He, Q., Reilly, A. C., Niemeier, D. A., Anderson, M., & Logan, T. (2023). Demographics and risk of isolation
due to sea level rise in the United States. Nature Communications, 14(1), 7904.




https://projects.urbanintelligence.co.nz/slr-usa/

uNIvERSITY OF Direct and indirect
@ MA&X;‘:EB impacts of sea-level rise
UCW iNTErsURY on USA communities

Targeted, effective, and timely climate change adaptation planning relies
on estimates of how many people may be forced from their homes by sea-
level rise and when this displacement will start to occur. The typical
displacement metric used is parcel inundation. However, this metric does
not capture cascading impacts once non-residential assets are
inundated. Our research explores the use of risk of isolation - meaning a
disconnection of a resident to public accommodations and amenities.

Use this web-app to compare the risk of inundation and risk of isolation
and explore where and when these risks may occur under different NOAA
sea-level rise scenarios.

Let's go!




Sea-level rise (SLR) will have widespread impacts
on infrastructure and communities

What do we miss when we plan only for inundation?

« SLR will significantly affect forms of infrastructure other than housing
Transportation networks
Emergency management
Water and wastewater

« What inundation means for provision
of service (beyond housing) is hardly
understood
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« Burden is not felt evenly, even if

hazard exposure is even
Yale Climate Connection






Understanding current risk

Percentage of FoodNet Cases among Septic Users

by Adjacency to Chesapeake Bay

40

30

percent

10 1

Not Bay Bay Adjacent
CAMPYLOBACTER

Public health

SALMONELLA

Property Valuation

Not Bay Bay Adjacenfj

Dependent variable:

log(sales price/lot size)

log(assessment value/lot size)

1) (2) (3) (1) (5) (6)
sewer 0.425*** 0.308*** 0.307*** 0.628*** 0.457*** 0.158***
(0.072) (0.067) (0.068) (0.088) (0.086) (0.086)
crit. arca — IDA 013" 0.025 0.1565* 0.052**
(0.011) (0.017) (0.022) (0.022)
crit. arca — LDA 0.016 0.136*** 0.011 0.130**
(0.011) (0.038) (0.051) (0.047)
crit. arca -~ RCA 0.316*** 0.411** 0.516*** 0.625"*
(0.051) (0.056) (0.056) (0.058)
PFA 0.618™* 0.664** 5§ b 0.715**
(0.106) (0.108) (0.087) (0.088)
SFHA 0.1145*** 0.125**
(0.019) (0.039)
waterlront Q2527 0.116***
(0.010) (0.016)
log(distance to coast) 0.081*** 0.102***
(0.012) (0.018)
House characteristics Yes Yes Yes Yes Yes Yes
Year and month FE Yes Yes Yes
Grid FE Yes Yes Yes Yes Yes Yes
Observations 506,027 506.027 199.962 785,271 785,271 779,384
Adjusted R? 0.729 0.710 0.711 0.718 0.759 0.762
Note: *p<0.1; **p<0.05; ***p=<0.01

Nutrient degradation &
system failure rates

[

'MARLIN Wastewater Services




Understanding future risk Somerset
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Observations

* Lack of robust data collection
« VA offers valuable lessons

» Bermed Infiltration Ponds are
increasing in numbers

« Sewer service and other Lleaie . Departiment of Natural Resources.
engineered solutions

« Chesapeake Bay Restoration Funds




Sea-level rise (SLR) will have widespread impacts
on infrastructure and communities

What stymies robust adaptation planning?

« Lack of understanding into the ways residents use and rely on
infrastructure, and what “tipping points” will induce climate migration

 Adaptation trade-offs, biases, and
political realities

Moral hazards

Unintended consequences

Sunk costs

Yale Climate Connection



Work with us!
Opportunities

 Students

* Give a seminar on your work
* Let us know about internships and job opportunities

« Join advisory committee for new program in climate systems science
and engineering at UMD

» Capstone Project!
 Research

 Provide data and insight into pressing problems
» Partner with us on research proposals
» Contract with us




Thank you!

Allison C. Reilly, PhD
areilly2@umd.edu




