RAEsTANTlA PER sCIENnAM

g

NAVAL
POSTGRADUATE
SCHOOL

MONTEREY, CALIFORNIA

THESIS

STRATEGIC RETREAT IN AN AGE
OF CLIMATE CHANGE

by
Kayed I. Lakhia
March 2022

Co-Adpvisors: Glen L. Woodbury
Carolyn C. Halladay

Approved for public release. Distribution is unlimited.




THIS PAGE INTENTIONALLY LEFT BLANK



Form Approved OMB

REPORT DOCUMENTATION PAGE No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing
instruction, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of
information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions
for reducing this burden, to Washington headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project

(0704-0188) Washington, DC, 20503.

1. AGENCY USE ONLY
(Leave blank)

2. REPORT DATE
March 2022

3. REPORT TYPE AND DATES COVERED

Master’s thesis

4. TITLE AND SUBTITLE
STRATEGIC RETREAT IN AN AGE OF CLIMATE CHANGE

6. AUTHOR(S) Kayed I. Lakhia

5. FUNDING NUMBERS

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

8. PERFORMING

Naval Postgraduate School ORGANIZATION REPORT
Monterey, CA 93943-5000 NUMBER

9. SPONSORING / MONITORING AGENCY NAME(S) AND 10. SPONSORING /
ADDRESS(ES) MONITORING AGENCY
N/A REPORT NUMBER

11. SUPPLEMENTARY NOTES The views expressed in this thesis are those of the author and do not reflect the
official policy or position of the Department of Defense or the U.S. Government.

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE
Approved for public release. Distribution is unlimited. A

13. ABSTRACT (maximum 200 words)

According to FEMA and NOAA, flooding is the most frequent and costly natural disaster in the United
States. The National Flood Insurance Program, designed to alleviate some of the costs of this hazard, is
financially insolvent and fiscally unsustainable. Through its Hazard Mitigation Assistance program, FEMA
buys out homes, but the process is voluntary and slow, and demand far exceeds funds available.
Consequently, the number of Repetitive Loss and Severe Repetitive Loss properties increases each year. The
thesis explores why and how FEMA should pursue strategic retreat from high-risk areas. Disaster costs
continue to rise as extreme weather events increase in frequency and intensity. Sea-level rise endangers
coastal regions, and more homes may be susceptible to systemic and regular flooding than official estimates
show. To resist by building ever larger flood walls and barriers may be unrealistic, and retreat as an
adaptation technique may be preferable. Expensive as strategic retreat may be, loss-avoidance studies
indicate that besides reducing pain and suffering, these measures pay for themselves. Strategic retreat may
also result in climate refugees who are not prepared to deal with rapidly changing conditions. An adaptation
framework recommends deterrents and incentives available to policymakers and practitioners to pursue
strategic retreat in a planned, comprehensive, and equitable manner.

15. NUMBER OF
PAGES

14. SUBJECT TERMS
strategic retreat, managed retreat, climate change, FEMA, hazard mitigation assistance,

home buyouts, acquisitions, resilience, risk reduction 227

16. PRICE CODE

17. SECURITY 18. SECURITY 19. SECURITY 20. LIMITATION OF

CLASSIFICATION OF CLASSIFICATION OF THIS | CLASSIFICATION OF | ABSTRACT
REPORT PAGE ABSTRACT
Unclassified Unclassified Unclassified uu

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

Prescribed by ANSI Std. 239-18



THIS PAGE INTENTIONALLY LEFT BLANK

1



Approved for public release. Distribution is unlimited.

STRATEGIC RETREAT IN AN AGE OF CLIMATE CHANGE

Kayed I. Lakhia
Director of Hazard Mitigation Assistance, FEMA, Department of Homeland Security
BARCH, University of Bombay, 1986
MS, Massachusetts Institute of Technology, 1990

Submitted in partial fulfillment of the
requirements for the degree of

MASTER OF ARTS IN SECURITY STUDIES
(HOMELAND SECURITY AND DEFENSE)

from the

NAVAL POSTGRADUATE SCHOOL
March 2022

Approved by:  Glen L. Woodbury
Co-Advisor

Carolyn C. Halladay
Co-Advisor

Erik J. Dahl
Associate Professor, Department of National Security Affairs

i1



THIS PAGE INTENTIONALLY LEFT BLANK

v



ABSTRACT

According to FEMA and NOAA, flooding is the most frequent and costly natural
disaster in the United States. The National Flood Insurance Program, designed to
alleviate some of the costs of this hazard, is financially insolvent and fiscally
unsustainable. Through its Hazard Mitigation Assistance program, FEMA buys out
homes, but the process is voluntary and slow, and demand far exceeds funds available.
Consequently, the number of Repetitive Loss and Severe Repetitive Loss properties
increases each year. The thesis explores why and how FEMA should pursue strategic
retreat from high-risk areas. Disaster costs continue to rise as extreme weather events
increase in frequency and intensity. Sea-level rise endangers coastal regions, and more
homes may be susceptible to systemic and regular flooding than official estimates show.
To resist by building ever larger flood walls and barriers may be unrealistic, and retreat as
an adaptation technique may be preferable. Expensive as strategic retreat may be,
loss-avoidance studies indicate that besides reducing pain and suffering, these measures
pay for themselves. Strategic retreat may also result in climate refugees who are not
prepared to deal with rapidly changing conditions. An adaptation framework
recommends deterrents and incentives available to policymakers and practitioners to

pursue strategic retreat in a planned, comprehensive, and equitable manner.



THIS PAGE INTENTIONALLY LEFT BLANK

vi



I1.

I11.

Iv.

TABLE OF CONTENTS

INTRODUCTION...uuiiiuiiininniissnnnsnssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 1
A. RESEARCH QUESTION ...ccuiiiniiniinininnnnssninsssnsssnssssssssssssssssssssssssssessns 3
B. LITERATURE REVIEW .......iiiiinninsiissninsncsssesssnssssssssssssessnes 3
1. Strategic Retreat .........ceieiveicisnicssancsssanssssansssssnessssssssssssssssssssnsees 4
2. Eminent Domain ......ueeeeiniicniinseiisensseecsenssenssnecsssecssessssssssesnns 11
3. Equity and Social JustiCe.........ccoverervercrvricssenccssnncsssnncssnsrcssnencnes 12
C. RESEARCH DESIGN .....coiiiniiniinnninniinsniisnissnicsssissssssssssssssssssssssssssns 15
D. OVERVIEW OF CHAPTERS......ionvtiitiniiininnniisnnssnnsssisssssssssssssssans 17
HAZARD MITIGATION .uucioiiiiinnnennnecsnnssnesssncsssecssessssesssessssessssssssssssassssessaass 19
A. RISING FLOOD RISK IN THE UNITED STATES ......c.ccoeeuveuercuneee 19
B. FEMA’S HAZARD MITIGATION ASSISTANCE (HMA)
PROGRAMS ....uuiiitiitinnticninsnissesssissssssssesssessssessssssssssssessssssssssssassss 21
C. LIMITATIONS OF THE CURRENT HMA PROGRAMS................ 24
1. A Voluntary Program........cceeccnseeccssnnicsssecsssssssssssesssssessssscssssecs 25
2. Rising Demand for Home Buyouts..........ccceveeeveeicineccsnnrcscnenenes 28
3. The Repetitive Loss and Severe Repetitive Loss Problem....... 34
4. How Climate Change Worsens the Situation..........ccceeceeeeeccnnnes 37
D. CONCLUSION ...uuuiiiiiniinnicnensnnicssessassssesssassssesssassssssssasssssssssssssssssasssse 44
MITIGATION SYSTEMS THAT NO LONGER WORK ..........ccvevvuienercnnes 47
A. NFIP AND HOME ACQUISITIONS ....iiniininneinsnnisnissnecssssssssesassens 49
B. FEMA'’S FLOOD MAPS.....ciitiiticntnneessnisssicssssssssssesssssssesssssns 57
C. FLOODPLAIN MANAGEMENT ........cccninuiirinnnicsnnissnnsssecsnecssesssnnens 64
D. BUILDING CODES....ccuutiiiiininnnnnsnenssnecssessssesssncsssesssssssassssassssesssssssssess 68
E. CONCLUSION ..uuiiiiiisnensnecsnenssnesssessssesssesssassssesssassssssssassssasssssssassssasssse 76
CONSIDERATIONS OF STRATEGIC RETREAT............eireecnennnnnene 77
A. BENEFITS OF WORKING WITH NATURE ...........eeveecnennnnnene 77
B. EMINENT DOMAIN AND OTHER BUYOUT MECHANISMS.......81
C. HOW RISK INFORMS STRATEGIC RETREAT........ivvinieinnnens 92
D. CONCLUSION ..uuiiiiiinniinninsnnnsssissssssssisssssssssssssssssssssssssssssssssssssssssssases 102
POTENTIAL IMPACTS OF STRATEGIC RETREAT ........cccceevervvueisuennns 105
A. TAX REVENUES .....ucooiiiiintiieinninneisnesssncsssesssscssessssssssessssssssees 105
B. SOCIAL JUSTICE AND EQUITY ..ucieviinvencnninssercsnncssnncssecsssncsasessnnens 112
C. HAZARD MITIGATION LOSSES AVOIDED ........ccccevuieiuecncercnnces 120

vil



D. RELOCATION, AND CLIMATE REFUGEES.........cccevveeruecnce 123

E. CONCLUSION ...uuuiirrinnnnnsnnnsnessanssssssssssssssssssssssssssssssssssasssssssssssssssssases 130
VI. STRATEGIC RETREAT EXPANDED AND EXPLORED .............cccueueen. 133
A. A STRATEGIC RETREAT FRAMEWORK ........ccuneenriereissnensanenne 133
B. CONCLUSION ..uuiiiiininnensnensnesssnnsssssssesssssssssssssssssasssssssasssssssssssssssssases 150
APPENDIX A. NATIONAL REPETITIVE LOSS PROPERTIES TRENDS......... 161

APPENDIX B. NATIONAL SEVERE REPETITIVE LOSS PROPERTIES

TRENDS .oietinieninnnentnnnessinsnessnsssnsssssssessssssessssssssssssssssssssssssassssssssssssssassssssase 163
LIST OF REFERENCES ....couuiiniininniinninsnennensnenssessssssssesssssssessssssssssssassssssssssssassss 165
INITIAL DISTRIBUTION LIST ...ccouiiniiniinninsuenensnensnessecssessaessssssessasssassssssassssssssssases 201

viil



Figure 1.

Figure 2.
Figure 3.
Figure 4.

Figure 5.

Figure 6.
Figure 7.
Figure 8.

Figure 9.

Figure 10.

Figure 11.

Figure 12.

Figure 13.

Figure 14.

Figure 15.

Figure 16.
Figure 17.

Figure 18.

LIST OF FIGURES

Cost of Flood Disasters in the United States since 1980 in Inflation-

AdJUSEEA DOLIALS ....evieiieeiiiecieeieeee et 20
EMA Hazard Mitigation Grant Program (HMGP) Dashboard.................. 23
Natural Hazard Mitigation Saves: 2019 Interim Report..........cccceveeneeeee. 24
EMA HMA Property Buyouts Step-by-Step ......ccceeveveeneniiinieniniienecnens 32
Frequency of U.S. Billion-dollar Disaster Events (1980-2019), (CPI-

AAJUSTEA) .t 39
U.S. Billion-Dollar Disaster Events, 19802021 ........ccccceovvivvvviiiieeeeeeenns 41
National Flood Insurance Program Balance Sheet .........c..cccccoveneeicnnnne. 50
Age of Effective Date for FEMA Flood Maps ........ccccceeveiiiviiieenieecien, 59

First National Flood Risk Assessment 2020, Differences in the
Number of Properties at Substantial Flood Risk compared to FEMA.......61

First National Flood Risk Assessment 2020, Changes in the

Proportion of Properties at Substantial Flood Risk 2020-2050 ................ 63
Harris County Flood District, Damaged Structures in Flood Zones

VS, BUYOULS....oiiiiiie ettt et e 67
The Building Code Adoption Portal, an Interactive Map that Tracks

Five Hazards .........ccooiiiiininiiiiiecccecsceeeeece e 70
Houston and Harris County have Adopted the Latest Codes, but

Texas has no Mandatory Statewide Building or Residential Code............ 71
Statewide Code AdOPtion Status ........c.cceceeveeveeiienienenienieeereneene e 73

USACE Schematic Proposal of Floodwalls and Storm Surge Barriers
in Miami-Dade COUNLY. .......ccccooiiviiriiniiniiiienicceteeee e 91

U.S. Infrastructure at Risk of Becoming Inoperable Due to Flooding. .....93
Overall Risk by COUNLY .......coceiiiiiiiiniiieiiceceee e 96

Overall Risk Changes 2021-2051 by County.........cccceovveevierreenreenneennnenne. 97

X



Figure 19. FEMA, National Risk Index for Natural Hazards .............ccccoceeiiennnnen. 99

Figure 20. FEMA, National Risk Index for Natural Hazards with Coastal

Flooding Risk (left) and Hurricane Risk (right) Layers Isolated............... 99
Figure 21. The Extent of Hurricanes Floyd and Matthew Flood and Relocation

STEE. ettt bbbttt b e bt eb e 118
Figure 22. Hurricane Matthew, North Carolina, Map Showing Flood-prone

Properties Acquired Using FEMA HMA Grant Funds.............ccccoenee. 121
Figure 23. Newtok, Alaska, Shoreline Erosion 1954-2027 ........ccccceevevieniniiencannen. 126

Figure 24. NOAA'’s Sea Level Rise Viewer Depicting Six Feet of SLR in the
NYC REZION....ciiiiiiiiiieeieeee ettt et et 129



Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.

LIST OF TABLES

FEMA’s FMA Program Funding Available vs. Received............c............ 28
FEMA Approval Times for Home Buyouts..........ccccoeevieriiiiniieiniieciee 30
Average Time for FEMA to Process Home Buyout Applications ............ 31
Time Frame from Disaster Declaration Date to Approval......................... 31
FEMA’s FMA Program and its Impact on RL and SRL Properties.......... 35
Top Three Repetitive Loss Property States .........ccceeceeeveiieniieeniiieenieeenne 36
Top Three Severe Repetitive Loss Property States..........cocceeevienienennnene 36
A Resilience Adaptation Framework for Strategic Retreat, 2021 ........... 134
National Repetitive Loss Property Trends, 2015-2019...........ccccceennee.e. 161
National Severe Repetitive Loss Property Trends, 2015-2019............... 163

X1



THIS PAGE INTENTIONALLY LEFT BLANK

xii



LIST OF ACRONYMS AND ABBREVIATIONS

ASCE American Society of Civil Engineers

ASFPM American Society of Floodplain Managers

BCA Benefit Cost Analysis

BCEGS Building Code Effectiveness Grading Schedule
BCR Benefit Cost Ratio

BRIC Building Resilient Infrastructure and Communities
CAP-SSSE Community Assistance Program — State Support Services Element
CRS Community Rating System

DEP Department of Environmental Protection

DHS Department of Homeland Security

DRF Disaster Relief Fund

EHP Environmental and Historic Preservation

EPA Environmental Protection Agency

FEMA Federal Emergency Management Agency

FIRM Federal Insurance Rate Map

FMA Flood Mitigation Assistance

FPM Flood Plain Management

GIS Geographic Information Systems

HCFCD Harris County Flood Control District

HMA Hazard Mitigation Assistance

HMGP Hazard Mitigation Grant Program

HUD US Department of Housing and Urban Development
IBHS Insurance Institute for Business and Home Safety
ICC International Code Council

IHP Individuals and Household Program

IPCC Intergovernmental Panel on Climate Change
MitFLG Mitigation Framework Leadership Group

NASA National Aeronautics and Space Administration
NFIP National Flood Insurance Program

NIBS National Institute of Building Sciences
xiii



NMIS
NOAA
NRDC
PDM

ROI
RPA
SFHA
SLR
SRL
SRPA
WUI

National Mitigation Investment Strategy
National Oceanic and Atmospheric Agency
Natural Resources Defense Council

Pre Disaster Mitigation

Repetitive Loss

Return on Investment

Regional Planning Association

Special Flood Hazard Area

Sea Level Rise

Severe Repetitive Loss

Severe Repetitive Property Acquisition
Wildland Urban Interface

X1V



EXECUTIVE SUMMARY

Floods are among the most common and costly natural disasters in the United
States.!] More than 50 years ago, the federal government created the National Flood
Insurance Program (NFIP) to insure flood losses and encourage sound floodplain
management practices.2 To promote participation in the NFIP, the government initially
offered relatively inexpensive insurance. Many NFIP insured properties continue to drain
the fund as they repeatedly flood, and their premiums are not commensurate with risk.3
Ever larger disasters result in the NFIP operating in deficit.4 Congressional efforts to put
the NFIP on actuarially sound footing have mostly failed, and the program falls short of
securing communities against floods.5 Indeed, in some ways, the NFIP may make things
worse. Subsidized flood insurance offered by the NFIP encourages rebuilding in the same

flood-prone areas after a disaster perpetuating the disaster cycle.®

In contrast, the Federal Emergency Management Agency (FEMA), through its
Hazard Mitigation Assistance (HMA) program, offers homeowners the ability to sell their
flooded or at-risk properties at pre-disaster appraised values.” Local governments demolish

the acquired home, and the land is deed-restricted in perpetuity as open space. By

! Statista, “U.S. Most Costly Natural Disasters 2020, Statista, accessed April 25, 2021,
https://www.statista.com/statistics/744015/most-expensive-natural-disasters-usa/.

2 National Association of Insurance Commissioners, “Flood Insurance/National Flood Insurance
Program (NFIP),” National Association of Insurance Commissioners, August 25, 2021,
https://content.naic.org/cipr_topics/topic_flood insurancenational flood insurance program_nfip.htm.

3 Ike Brannon and Ari Blask, Reforming the National Flood Insurance Program: Toward Private
Flood Insurance, Policy Analysis No. 817 (Washington, DC: CATO Institute, 2017), https://www.cato.org/
policy-analysis/reforming-national-flood-insurance-program-toward-private-flood-insurance.

4 Diane P. Horn and Baird Webel, Introduction to the National Flood Insurance Program (NFIP), CRS
Report No. R44593 (Washington, DC: Congressional Research Service, 2021), https://sgp.fas.org/crs/
homesec/R44593.pdf.

5 Laura Lightbody, “Congress Again Defers on Reforming Flood Insurance Program,” Pew Charitable
Trusts, January 9, 2019, https://pew.org/2C9C8mM.

¢ Kevin T. Starbuck, “Moral Hazard: How the National Flood Insurance Program Is Limiting Risk
Reduction” (master’s thesis, Naval Postgraduate School, 2016), http://hdl.handle.net/10945/51620.

7 Federal Emergency Management Agency, Hazard Mitigation Assistance Guidance (Washington, DC:
Department of Homeland Security, 2015), https://www.fema.gov/sites/default/files/2020-04/
HMA _ Guidance FY15.pdf.
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eliminating the risk forever, HMA reduces future disaster costs. In this context, the HMA
represents a workable approach to managing flood-prone areas in the United States.8 Yet
climate change that drives higher temperatures and precipitation may imperil the efficacy
of the current HMA program. Specifically, the HMA is voluntary, meaning homeowners
can rebuild even in highly flood-prone areas. As climate change accelerates the intensity
and frequency of disasters, the nation must prepare for changing conditions and rising
costs.? FEMA has bought out about 44,000 homes in the 30 years HMA has existed.10 At
this rate, FEMA will have bought out about 130,000 homes by century’s end. Some models
predict that a three-foot rise in seas by the year 2100 will flood 4.2 million homes, and a

six-foot increase will flood 13.1 million homes.!!

Evidence suggests that traditional methods of mitigating at-risk properties may not
be adequate, and more urgent solutions may be necessary.!2 FEMA must consider pursuing
strategic retreat from extreme high-risk areas of the United States. Strategic retreat may be
the first step in realizing that the current approach of individual home buyouts is limited,
does not change the risk profile of communities, and will not keep up in the future. At
current funding levels, the HMA program is typically oversubscribed 2.5 to 3 times
annually. 13 This thesis examines why and how FEMA should pursue strategic retreat from

high-risk areas in the United States.

8 Multi-Hazard Mitigation Council, Natural Hazard Mitigation Saves: 2019 Report (Washington, DC:
National Institute of Building Sciences, 2019), https://www.nibs.org/page/mitigationsaves.

® United Nations, “IPCC Report: ‘Code Red’ for Human Driven Global Heating, Warns UN Chief,”
UN News, August 9, 2021, https://news.un.org/en/story/2021/08/1097362.

10 “FEMA Bought 44,000 Flood-Prone Homes and May Have to Buy Millions More,” Claims Journal,
October 11, 2019, https://www.claimsjournal.com/news/national/2019/10/11/293531.htm.

! Mathew E. Hauer et al., “Millions Projected to Be at Risk from Sea-Level Rise in the Continental
United States,” Nature Climate Change 6, no. 7 (July 2016): 691-95, https://doi.org/10.1038/nclimate2961.

12 Margie Kelly and 2019, “Report: FEMA Post-Flood Home Buyouts Take 5+ Years to Complete
After Waters Recede,” Natural Resources Defense Council (NRDC), September 12, 2019,
https://www.nrdc.org/media/2019/190912.

13 Federal Emergency Management Agency, “Flood Mitigation Assistance FY2019 Subapplication
Status,” Flood Mitigation Assistance (FMA) Grant, November 9, 2021, https://www.fema.gov/grants/
mitigation/floods/flood-mitigation-assistance-fy2019-subapplication-status.
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Strategic retreat is a controversial but transformative tool. Typically, state, and local
municipalities govern land use planning and zoning matters. However, the federal
government is inextricably bound with local land use by offering subsidized flood
insurance, establishing minimum floodplain management standards, and providing disaster
relief. Given climate change, rising seas, and extreme weather events of greater intensity
and frequency, not only is strategic retreat necessary and urgent, but it may fundamentally

alter the way the United States deals with nature, manages risk, and achieves resilience.14

In the past few years, the resiliency debate has evolved. Planners refer to a
taxonomy of resilience called the “Five Rs,” which provides a framework for evaluating
the most appropriate combination of approaches to manage risk.!> Rebuild allows
reinforcing existing structures through elevations and developing policies that require
sturdier construction techniques in flood zones. Physical barriers like floodwalls enable
Resist but can work only in limited circumstances. Restore uses nature-based solutions
such as restoration of wetlands or living shorelines to better protect from storm surge and
attenuate wave action. Retain allows water retention by controlling where the water goes
through bio-swales and green roofs with their capacity to absorb water during a flood.
Lastly, Retreat relocates people and structures out of harm’s way. No single strategy is
adequate to address the challenge posed by climate change, and the approach to resilience

must be a combination of techniques.

Resistance by investing in ever-larger flood barriers may not always be the best
approach, and retreat may be the only realistic alternative due to increasing threats posed
by rising seas.!6 To some extent, retreat already happens in response to a natural disaster
that forces people to move. Most coastal property in the United States is privately owned,

and a voluntary buyout program inherently has limitations as FEMA cannot force a

!4 David Dokken, “Summary for Policymakers,” in Climate Change 2014 Impacts, Adaptation, and
Vulnerability, ed. Christopher B. Field et al. (New York: Cambridge University Press, 2014), 1-34,
https://www.ipcc.ch/site/assets/uploads/2018/02/ar5_wgll spm_en.pdf.

15 Robert Freudenberg et al., Buy-in for Buyouts: The Case for Managed Retreat from Flood Zones
(Cambridge, MA: Lincoln Institute for Land Policy, 2016).

16 Thomas Frank, “Army Corps: After $14B Upgrade, New Orleans Levees Are Sinking,” Climate
Wire, April 11, 2019, https://www.eenews.net/stories/1060153275.
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homeowner to sell or relocate. Using eminent domain authority for strategic retreat poses

significant challenges and public opposition.1”

Even in the best circumstances, mustering the political will and resources to move
people without a significant disaster voluntarily may be challenging to achieve.!8 Social
fragmentation, marginalization, erosion of cultural identity, and economic anxiety due to
uncertainty and loss of livelihood all reasonably may inhibit strategic retreat. Without a
strategic vision and a framework, unmanaged, ad hoc retreat often misses opportunities to
contribute to societal goals and leads to inequities in who moves and does not. Also, a focus
purely on physical relocation misses the more extensive discussion on social factors such
as loss of community and heritage, predominantly the loss minority and disadvantaged
communities may experience. Strategic retreat must be carried out equitably and not

disadvantage one demographic over another. !9

The most significant barrier to strategic retreat may be the lack of a systematic
framework and the set of related questions it raises. Among them: Under which
circumstances does one pursue strategic retreat? Are there situations where community
relocation rather than an individual home buyout would be warranted?20 How do
communities deal with declining or disappearing property tax revenues??! How do
governments ensure that any strategic retreat program does not disproportionately impact

communities of color and lower-income populations and the program is fair and

17 Kirk E. Harris, “Because We Can Doesn’t Mean We Should and If We Do: Urban Communities,
Social and Economic Justice, and Local Economic-Development-Driven Eminent Domain Practices,”
Economic Development Quarterly 29, no. 3 (2015): 245-61, https://doi.org/10.1177/0891242415575423.

18 Anthony Oliver-Smith and Alex de Sherbinin, “Resettlement in the Twenty-First Century,” Forced
Migration Review, no. 45 (2014): 23-25, https://www.fmreview.org/sites/fmr/files’FMRdownloads/en/
crisis.pdf.

19 Mindy Thompson Fullilove, Eminent Domain & African Americans: What Is the Price of the
Commons? (Arlington, VA: Institute for Justice, 2015), https://ij.org/report/eminent-domain-african-
americans/.

20 Newtok Village Council, Newtok to Mertarvik Relocation (Newtok, AK: Newtok Village Council,
2017), https://www.congress.gov/116/meeting/house/108887/witnesses/HHRG-116-1124-Wstate-JordanJ-
20190212-SD001.pdf.

2l Helen J.P. Wiley, “Must Floodplain Buyouts Decrease Tax Revenue?,” Risk Communication and
Decision-Making Lab Notes (blog), July 5, 2018, https://riskcenter.wharton.upenn.edu/lab-notes/
buyouts_tax/.
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equitable?22 Lastly, how does the U.S. deal with climate refugees, both internal and

external, and what challenges does it pose to Homeland Security?23

The thesis makes policy and implementation recommendations for strategic retreat
from extreme high-risk coastal areas of the United States.2# Voluntary buyouts are too
slow, and hazard mitigation plans are not comprehensive enough.2> This thesis offers an
adaptation framework with deterrents and incentives available to policymakers and
practitioners to achieve long-term resilience. Rising disaster costs, an unsustainable NFIP,
properties that repeatedly flood, and a home buyout demand several orders of magnitude
larger than FEMA can currently deliver should compel the United States to start preparing

for strategic retreat now. The thesis attempts to make this case.

22 U.S. Commission on Civil Rights, The Civil Rights Implications of Eminent Domain Abuse
(Washington, DC: U.S. Commission on Civil Rights, 2014), https://www.usccr.gov/files/pubs/docs/
FINAL FY14 Eminent-Domain-Report.pdf.U.S. Commission on Civil Rights.

23 Bob Marshall, “The People of Isle de Jean Charles Aren’t the Country’s First Climate Refugees,”
The Lens, December 6, 2016, http://thelensnola.org/2016/12/06/the-people-of-isle-de-jean-charles-arent-
the-countrys-first-climate-refugees/.

24 Department of Homeland Security, “Learn More,” National Risk Index, accessed November 6, 2021,
https://hazards.fema.gov/nri/learn-more.Robynne Boyd and 2019 Robynne Boyd, “The People of the Isle
de Jean Charles Are Louisiana’s First Climate Refugees—but They Won’t Be the Last,” NRDC Dispatch,
September 23, 2019, https://www.nrdc.org/stories/people-isle-jean-charles-are-louisianas-first-climate-
refugees-they-wont-be-last.

25 Matthew Malecha et al., Plan Integration for Resilience Scorecard Guidebook: Spatially Evaluating
Networks of Plans to Reduce Hazard Vulnerability - Version 2.0 (College Station, TX: Institute for
Sustainable Communities, College of Architecture, Texas A&M University, 2019),
http://mitigationguide.org/wp-content/uploads/2018/03/Guidebook-2020.05-v5.pdf.
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ow seas and Earth were in confusion, lost;
A world of waters, and without a coast.”

— Ovid, Metamorphoses
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I. INTRODUCTION

One of the nation’s defenses against floods, the National Flood Insurance Program,
consistently fails to protect communities before and after disasters. Given that floods are
the most common natural disaster in the United States—they are also among the costliest. !
Flood insurance programs have failed nationally to avert financial disasters from flooding.
More than 50 years ago, the federal government created the National Flood Insurance
Program (NFIP) to insure flood losses and encourage sound floodplain management
practices.2 Nearly 22,500 communities and slightly over five million policyholders belong
to the NFIP.3 Yet, the NFIP currently operates in a deficit as revenues fail to cover
expenditures.# To promote participation in the NFIP, the government initially offered
inexpensive insurance. Many NFIP insured properties continue to drain the fund as they
repeatedly flood, and their premiums are not commensurate with risk.> Congressional
efforts to put the NFIP on actuarially sound footing have mostly failed over the years.®

Thus, the NFIP falls short of securing communities against floods.

Indeed, in some ways, the NFIP may make things worse. Subsidized flood
insurance offered by the NFIP encourages rebuilding in the same flood-prone areas after a

disaster. Furthermore, the NFIP promotes new developments in coastal and riverine

! “Floods,” Department of Homeland Security, accessed April 25, 2021, https://www.ready.gov/floods;
“U.S. Most Costly Natural Disasters 2020,” Statista, accessed April 25, 2021, https://www.statista.com/
statistics/744015/most-expensive-natural-disasters-usa/.

2 “Flood Insurance/National Flood Insurance Program (NFIP),” National Association of Insurance
Commissioners, October 1, 2020, https://content.naic.org/cipr_topics/topic_flood insurancenational
flood insurance program nfip.htm.

3 Federal Insurance and Mitigation Administration, “National Flood Insurance Program Financial
Statements,” The Watermark 11, no. 3rd Quarter (2020): 2, https://www.fema.gov/flood-insurance/work-
with-nfip/watermark-financial-statements.

4 Diane P. Horn and Baird Webel, Introduction to the National Flood Insurance Program (NFIP), CRS
Report No. R44593 (Washington, DC: Congressional Research Service, 2021), https://sgp.fas.org/crs/
homesec/R44593.pdf.

5 Tke Brannon and Ari Blask, Reforming the National Flood Insurance Program: Toward Private
Flood Insurance, Policy Analysis No. 817 (Washington, DC: CATO Institute, 2017), https://www.cato.org/
policy-analysis/reforming-national-flood-insurance-program-toward-private-flood-insurance.

® Laura Lightbody, “Congress Again Defers on Reforming Flood Insurance Program,” Pew Charitable
Trusts, January 9, 2019, https://pew.org/2C9C8mM.



regions—that also happen to be high risk. For these reasons, building and land-use policies

exacerbate flooding damage.” Therefore, the NFIP perpetuates the disaster cycle.

In contrast, the Federal Emergency Management Agency (FEMA), through its
Hazard Mitigation Assistance (HMA) program, offers homeowners the ability to sell their
flooded or at-risk properties at pre-disaster appraised values. The community then
demolishes the home, and the land is deed-restricted in perpetuity as open space. By
eliminating the risk forever and lessening the drain on the NFIP, the HMA reduces future
disaster costs. In this context, the HMA represents a workable approach to managing flood-

prone areas in the United States.8

Yet climate change that drives higher temperatures and precipitation may imperil
the efficacy of the current HMA program, particularly on the coasts. Specifically, the HMA
is voluntary, meaning that homeowners can rebuild even in highly flood-prone areas
because FEMA has few enforcement mechanisms. Although coastal areas account for less
than 10 percent land area of the contiguous United States, according to 2014 estimates,
coastal counties house 40 percent of the U.S. population.? Furthermore, the coasts are about
five times more densely packed than inland areas of the United States. Thus, hurricanes
affect far more people, buildings, and infrastructure than disasters elsewhere. 19 As climate
change accelerates the intensity and frequency of disasters, the nation must prepare for
changing conditions—and rising costs.!! Given the disproportionate impacts of flooding
in coastal regions, the HMA program may call for greater enforcement mechanisms to curb

increased costs.

"Kevin T. Starbuck, “Moral Hazard: How the National Flood Insurance Program Is Limiting Risk
Reduction” (master’s thesis, Naval Postgraduate School, 2016), http://hdl.handle.net/10945/51620.

8 First Street Foundation, “Find Your Home’s Flood Risk,” Flood Factor, accessed March 28, 2021,
https://floodfactor.com/.

° National Ocean Service, “What Percentage of the American Population Lives near the Coast?,”
Ocean Facts, February 26, 2021, https://oceanservice.noaa.gov/facts/population.html.

10 Coastal length and population figures include the Great Lakes.

' Rawle King, “1 in 4 High-Risk Areas Have at Least a 1 in 4 Chance of Flooding during a 30-Year
Mortgage” (Washington, DC: Pew Charitable Trusts, October 2016), https://www.pewtrusts.org/~/media/
assets/2016/10/repeatedly flooded properties cost billions.pdf?la=en.
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According to Kulp and Strauss, a 2019 report projects that globally, the number of
people forced to move because of sea-level rise may be in the hundreds of millions and
possibly 300 million by 2050, essentially tripling the number of people worldwide
vulnerable to sea-level rise and flooding.!2 The evidence suggests that traditional methods
of mitigating at-risk properties may not be adequate, and more urgent solutions may be
necessary. FEMA must rethink its HMA programs and examine whether acquisitions
through eminent domain rather than voluntary participation and other adaptation
techniques may be warranted. In other words, FEMA must consider pursuing strategic
retreat from extreme high-risk areas of the United States. Strategic retreat may be the first
step in realizing the limitations of individual home buyouts and its inevitable failure to

keep pace with future flooding.

A. RESEARCH QUESTION

Why and how should FEMA pursue strategic retreat from high-risk areas in the
United States?

B. LITERATURE REVIEW

Strategic retreat inspires controversy in several ways. Typically, state, and local
municipalities govern land use planning and zoning matters.!3 However, the federal
government is inextricably bound to local land use as it offers subsidized flood insurance,
establishes minimum floodplain management standards, and provides disaster relief.
Hence, land use is a national concern.14 This literature review discusses the debate around
strategic retreat and two related topics that inform it: eminent domain as an adaptation tool

that enables retreat and social equity issues that arise because of strategic retreat.

12 Scott A. Kulp and Benjamin H. Strauss, “New Elevation Data Triple Estimates of Global
Vulnerability to Sea-Level Rise and Coastal Flooding,” Nature Communications 10, no. 1 (2019): 1-12,
https://doi.org/10.1038/s41467-019-12808-z.

13 “Land Use,” Environmental Law Institute, March 19, 2012, https://www.eli.org/keywords/land-use.

14 Joel Scata and 2017 Joel Scata, “FEMA Turning Blind Eye to NFIP’s Influence on Land Use (1),”
Natural Resources Defense Council (blog), June 7, 2017, https://www.nrdc.org/experts/fema-turning-blind-
eye-nfips-influence-land-use-1.



1. Strategic Retreat

In a study published by the Academy of Sciences, the author asserts that not only
is strategic (or, as he terms it, managed) retreat necessary and urgent, but it may
fundamentally alter the way the United States deals with nature and manages risk.!3
Unfortunately, the word “retreat” has negative connotations and suggests defeat in a
military sense. But such retreat may represent a process of regrouping to move to a safer
place.!6 The certainty of climate change and its impact on some localities—with coastal
areas among the most vulnerable—serve as a starting point for most studies. Authors
Siders, Hino, and Mach, in a recent article, argue, “faced with global warming, rising sea
levels, and the climate-related extremes they intensify, the question is no longer whether
some communities will retreat—moving people and assets out of harm’s way—but why,

where, when, and how they will retreat.”17

An increasing amount of literature addresses strategic retreat or, as it is sometimes
referred to, “managed retreat.” The terms “planned relocation” or “preventative
resettlement” sometimes mean the same thing.!8 Some scholars distinguish the phrase
“managed retreat” and “strategic retreat,” with the former suggesting permanent evacuation
of people, residences, and businesses out of areas likely to flood. The scholar A.R. Siders

defines managed retreat as “the purposeful, coordinated movement of people and assets

15 John Carey, “Core Concept: Managed Retreat Increasingly Seen as Necessary in Response to
Climate Change’s Fury,” Proceedings of the National Academy of Sciences 117, no. 24 (2020): 13182-85,
https://doi.org/10.1073/pnas.2008198117.

16 Mark Nevitt, “Climate Adaptation Strategies: How Do We ‘Manage’ Managed Retreat?,” Kleinman
Center for Energy Policy, August 25, 2020, https://kleinmanenergy.upenn.edu/research/publications/
climate-adaptation-strategies-how-do-we-manage-managed-retreat/.

17 A.R. Siders, Miyuki Hino, and Katharine Mach, “The Case for Strategic and Managed Climate
Retreat,” Science 365 (August 23, 2019): 761, https://doi.org/10.1126/science.aax8346.

18 Jane McAdam and Elizabeth Ferris, “Planned Relocations in the Context of Climate Change:
Unpacking the Legal and Conceptual Issues,” Cambridge Journal of International and Comparative Law 4,
no. 1 (2015): 4, https://doi.org/10.7574/cjicl.04.01.137.
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out of harm’s way.” 19 The latter refers to a gradual abandonment.20 This thesis treats both
phrases interchangeably, but “strategic retreat” is preferred as it also implies integration
with long-term planning and coordination across jurisdictions rather than “managed

retreat,” which simply suggests how one manages the process.

Opinions vary as to the role of human beings in creating and responding to floods.
Climate change and sea-level rise would be less of an issue, but it is nationally and globally
critical because it intersects with and influences human activity and development. The U.N.
secretary-general, in 2018, described climate change as “the defining issue of our time”
and “a direct existential threat.”’2! In a ground-breaking 1945 publication, Human
Adjustments to Floods, Gilbert White, considered by many as the father of floodplain
management, writes that “floods are acts of God, but flood losses are largely acts of
man.”22 White’s approach highlights a disciplinary divide between engineers who seek to

control nature and geographers, like himself, who advocate adaptation.

In contemporary times, A.R. Siders of the University of Delaware defines strategic
(or managed) retreat as “the purposeful, coordinated movement of people and assets out of
harm’s way” and recognizes it as a controversial but transformative tool.23 Numerous
obstacles prevent retreat, yet some communities, like Maui, Hawaii, have overcome these

barriers to accomplish retreat on a small scale.24 Based on scientific research, Hawaii is

19 A.R. Siders, “Managed Retreat in the United States,” One Earth 1, no. 2 (October 2019): 1,
https://doi.org/10.1016/j.oneear.2019.09.008.

20 Molly Mitchell et al., Recurrent Flooding Study for Tidewater Virginia (Gloucester Point, VA:
Center for Coastal Resources Management, 2013), 28, http://ccrm.vims.edu/recurrent_flooding/
Recurrent Flooding Study web.pdf.

2l Anténio Guterres, “Secretary-General’s Remarks on Climate Change [as Delivered],” United
Nations Secretary-General, September 10, 2018, https://www.un.org/sg/en/content/sg/statement/2018-09-
10/secretary-generals-remarks-climate-change-delivered.

22 Gilbert Fowler White, Human Adjustment to Floods: A Geographical Approach to the Flood
Problem in the United States, Research Paper No. 29 (Chicago: University of Chicago, 1945), 2,
https://biotech.law.lsu.edu/climate/docs/Human_Adj Floods White.pdf.

23 A. R. Siders, “Managed Retreat in the United States,” One Earth 1, no. 2 (2019): 1, https://doi.org/
10.1016/j.oneear.2019.09.008.

24 Douglas Codiga and Kylie Wager, Sea-Level Rise and Coastal Land Use in Hawai'i: A Policy Tool
Kit for State and Local Governments (Honolulu: Center for Island Climate Adaptation and Policy, 2011),
27, https://research.fit.edu/media/site-specific/researchfitedu/coast-climate-adaptation-library/united-states/
west-coast-amp-hawaix27i/hawaix27i/University-of-Hawai'i.-SLR--Costal-Land-Use-Policy-Tool-Kit.pdf.
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planning on a sea-level rise of one foot by 2050 and 3 feet by the end of the century.25 The
Hawaii Coastal Zone Management Act gives local officials the tools to limit rebuilding and
construction in coastal areas and enforce setbacks and conservation easements.26 Land use
policy can be a strong motivator in regulating floodplains, managing floods, and limiting

construction in high-risk areas to achieve long-term resilience.

Whereas the terms “rebuild” and “resist” indicate some level of control by humans
over nature, the terms “restore, retain, and retreat,” sometimes grouped under the term
adaptation, have gained wider acceptance lately. The 2007 Intergovernmental Panel on
Climate Change (IPCC) Report on Climate Change defines adaptation as “an adjustment
in natural or human systems in response to actual or expected climatic stimuli or their
effects, which moderates harm or exploits beneficial opportunities.”?7 Adaptation can refer
to strategies that prepare for and cope with the effects of climate change and often begins
with identifying context-specific goals communities have. Often these goals conflict with
one another, such as promoting economic activity in coastal areas yet limiting development
in coastal zones and floodplains. These conflicting activities require better alignment of
risk and insurance and comprehensive plans that combine emergency plans with mitigation

plans and engage communities to establish priorities.

In the past few years, the adaptation and resiliency debate has evolved. Planners
refer to a taxonomy of resilience called the “Five Rs,” which provides a framework for
evaluating the most appropriate combination of approaches to manage risk.28 Rebuild
allows reinforcing existing structures through elevations and developing policies that

require sturdier construction techniques in flood zones. Physical barriers like floodwalls

25 Charles H. Fletcher, “Sea Level by the End of the 21st Century: A Review,” Shore & Beach 77, no.
4 (Fall 2009): 4, http://www.soest.hawaii.edu/coasts/publications/fletcher2009_sealevelreview.pdf.

26 State of Hawaii, Office of Planning and Sustainable Development, “State CZM Program,” State of
Hawai’i Office of Planning and Sustainable Development, accessed December 20, 2021,
https://planning.hawaii.gov/czm/.

%7 Interngovernmental Panel on Climate Change, “G. Definitions of Key Terms - AR4 WGII Foreword,
Preface, and Introduction,” Climate Change 2007: Working Group II: Impacts, Adaptation and
Vulnerability, accessed January 2, 2022, https://archive.ipcc.ch/publications _and_data/ar4/wg2/en/
frontmattersg.html.

28 Robert Freudenberg et al., Buy-in for Buyouts: The Case for Managed Retreat from Flood Zones
(Cambridge, MA: Lincoln Institute for Land Policy, 2016), 10-11.
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enable Resist but can work only in limited circumstances. Restore uses nature-based
solutions such as restoration of wetlands or living shorelines to better protect from storm
surges and attenuate wave action. Retain allows water retention by controlling where the
water goes through bio-swales and green roofs with their capacity to absorb water during
a flood. Lastly, retreat relocates people and structures out of harm’s way. The Lincoln
Institute of Land Policy and the Regional Planning Association concedes that “each
category is by no means effective by itself.”29 The framework offers a combination of

strategies to manage risk.

Projections of the number of people whom rising seas may affect have intensified
the debate among those who advocate a position of resisting—building better defenses to
keep nature at bay, that is, control —and those who support retreating as an adaptation
strategy. In the former camp, the Dutch—long accustomed to regular flooding as over a
third of their country lies below sea level—have invested heavily in a system of ambitious
mechanically operated gates and sea walls to keep the water at bay.30 Therefore, resisting

has a place in resilience.

However, the Netherlands is a small country that can afford to undertake enormous
engineeri