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CLIMATE CHANGE

A Climate Migration Pilot Program Could Enhance the
Nation’s Resilience and Reduce Federal Fiscal
Exposure

What GAO Found

GAO identified few communities in the United States that have considered
climate migration as a resilience strategy, and two—Newtok, Alaska, and Isle
de Jean Charles, Louisiana—that moved forward with relocation. Newtok, for
example, faced imminent danger from shoreline erosion due to thawing
permafrost and storm surge (see figure). Literature and experts suggest that
many more communities will need to consider relocating in coming decades.

Shoreline Erosion at Newtok, Alaska, from July 2007 to October 2019.

Source: Federal Emergency Management Agency analysis. | GAO-20-488

Federal programs provide limited support to climate migration efforts because
they are designed to address other priorities, according to literature GAO
reviewed and interviews with stakeholders and federal officials. Federal
programs generally are not designed to address the scale and complexity of
community relocation and generally fund acquisition of properties at high risk of
damage from disasters in response to a specific event such as a hurricane.

Unclear federal leadership is the key challenge to climate migration as a
resilience strategy. Because no federal agency has the authority to lead federal
assistance for climate migration, support for climate migration efforts has been
provided on an ad hoc basis. For example, it has taken over 30 years to begin
relocating Newtok and more than 20 years for Isle de Jean Charles, in part
because no federal entity has the authority to coordinate assistance, according
to stakeholders in Alaska and Louisiana. These and other communities will rely
on post-disaster assistance if no action is taken beforehand—this increases
federal fiscal exposure. Risk management best practices and GAO’s 2019
Disaster Resilience Framework suggest that federal agencies should manage
such risks before a disaster hits. A well-designed climate migration pilot
program that is based on project management best practices could improve
federal institutional capability. For example, the interagency National Mitigation
Investment Strategy—the national strategy to improve resilience to disasters—
recommends that federal agencies use pilot programs to demonstrate the value
of resilience projects. As GAO reported in October 2019, a strategic and
iterative risk-informed approach for identifying and prioritizing climate resilience
projects could help target federal resources to the nation’s most significant
climate risks. A climate migration pilot program could be a key part of this
approach, enhancing the nation’s climate resilience and reducing federal fiscal
exposure.
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1 U.S. GOVERNMENT ACCOUNTABILITY OFFICE
441 G St. N.W.
Washington, DC 20548

July 6, 2020
Congressional requesters

According to the United States Global Change Research Program’s
(USGCRP) Fourth National Climate Assessment, millions of Americans
live in coastal areas threatened by sea level rise, and in all but the very
lowest sea level rise projections, the retreat or relocation of people and
infrastructure due to climate change will become an unavoidable option in
some areas along the U.S. coastline.’ One way to reduce such long-term
risk to people and property from natural hazards is to enhance climate
resilience. Enhancing climate resilience means taking actions to reduce
potential future losses by planning and preparing for potential climate
hazards, such as extreme rainfall, sea level rise, and drought.2 Climate
migration is one strategy to improve climate resilience.3 For the purposes
of this report, climate migration is the preemptive movement of people
and property away from areas experiencing severe climate change

1U.S. Global Change Research Program, Impacts, Risks, and Adaptation in the United
States: Fourth National Climate Assessment, vol. 2 (Washington, D.C.: 2018). Established
under the Global Change Research Act of 1990, USGCRP coordinates and integrates
global change research across 13 federal agencies. The Office of Science and
Technology Policy within the Executive Office of the President oversees USGCRP. The
Fourth National Climate Assessment is USGCRP’s assessment of peer-reviewed scientific
literature.

2We reported in May 2016 that two related sets of actions can enhance climate resilience
by reducing risk. These are climate change adaptation and pre-disaster hazard mitigation.
In general, the term “adaptation” is used by climate change professionals, and pre-
disaster hazard mitigation is employed by the emergency management community, often
to speak about the same thing: reducing the risk of climate change impacts. Adaptation is
defined as adjustments to natural or human systems in response to actual or expected
climate change. Pre-disaster hazard mitigation refers to actions taken to reduce the loss of
life and property by lessening the impacts of adverse events and applies to all hazards,
including terrorism and natural hazards such as health pandemics or weather-related
disasters. In this report, we use the term “climate resilience” for consistency and to
encompass both sets of actions as they relate to addressing climate risks. GAO, Climate
Change: Selected Governments Have Approached Adaptation through Laws and Long-
Term Plans, GAO-16-454 (Washington, D.C.: May 12, 2016).

3GAO, Climate Resilience: A Strategic Investment Approach for High-Priority Projects
Could Help Target Federal Resources, GAO-20-127 (Washington, D.C.: Oct. 23, 2019);
GAO, Climate Change: Activities of Selected Agencies to Address Potential Impact on
Global Migration, GAO-19-166 (Washington, D.C.: Jan. 17, 2019); and R. Lempert et al.,
“Reducing Risks through Adaptation Actions,” in Impacts, Risks, and Adaptation in the
United States: Fourth National Climate Assessment, vol. 2 (Washington, D.C.: U.S. Global
Change Research Program, November 2018).
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impacts.4 This definition encompasses both (1) the relocation and
resettling of an entire community to a different site and (2) managed
retreat, or the gradual, controlled movement of a portion of a community’s
infrastructure, facilities, homes, and businesses out of the most
hazardous areas.5

The rising number of natural disasters and increasing reliance on the
federal government for assistance is a key source of federal fiscal
exposure. Since 2005, federal funding for disaster assistance has totaled
at least $460 billion, which consists of obligations for disaster assistance
from 2005 through 2014 totaling at least $278 billioné and select
appropriations for disaster assistance from 2015 through 2019 totaling
$183 billion.” In 2013, we placed “Limiting the Federal Government’s
Fiscal Exposure by Better Managing Climate Change Risks” on our high-
risk list—a list of federal programs and operations with vulnerabilities to

4Because this topic is an emerging field of research, definitive terminology has yet to be
established. However, this definition is consistent with literature we reviewed. For
example, see M. Burkett, “Behind the Veil: Climate Migration, Regime Shift, and a New
Theory of Justice,” Harvard Civil Rights — Civil Liberties Law Review, vol. 53 (2018). M.
Hino, C. Field, and K. Mach, “Managed retreat as a response to natural hazard risk,”
Nature Climate Change, vol. 7 (2017): 364-370.

5Relocating an entire community to a different site versus gradual retreat of parts of
communities entail different planning and engineering challenges. According to Federal
Emergency Management Agency (FEMA) officials, managed retreat may only impact a
small portion of a community, and may be managed and planned on a smaller scale than
relocation. Additionally, the term community can have different connotations depending on
its location. For example, a community in Alaska could refer to an entire Native village, but
in the continental U.S. the word could refer to a neighborhood in a more populated area
such as Miami.

8GAO, Federal Disaster Assistance: Federal Departments and Agencies Obligated at
Least $277.6 Billion during Fiscal Years 2005 through 2014, GAO-16-797 (Washington,
D.C.: Sept. 22, 2016).

"This total includes, for fiscal years 2015 through 2019, $143 billion in supplemental
appropriations to federal agencies for disaster assistance and approximately $40 billion in
annual appropriations to the Disaster Relief Fund. It does not include other annual
appropriations to federal agencies for disaster assistance. See Pub. L. No. 114-223, §
145, 130 Stat. 857, 916 (2016); Pub. L. No. 114-254, 130 Stat. 1005, 1019 (2016); Pub. L.
No. 115-56, div. B, 131 Stat. 1129, 1136 (2017); Pub. L. No. 115-72, div. A, 131 Stat.
1224, 1224 (2017); Pub. L. No. 115-123, div. B, subdiv. 1, 132 Stat. 64, 65 (2018); Pub. L.
No. 115-254, 132 Stat. 3186, 3531 (2018); Pub. L. No. 116-20, 133 Stat. 871 (2019). See
also Pub. L. No. 114-120, 129 Stat. 39, 55 (2015); Pub. L. No. 114-113, 129 Stat. 2242,
2507 (2015); Pub. L. No. 115-31, 131 Stat. 135, 417 (2017); Pub. L. No. 115-141, 132
Stat. 348, 620 (2018); Pub. L. No. 116-6, 133 Stat. 13, 31 (2019).
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fraud, waste, abuse, and mismanagement, or in need of transformation to
address economy, efficiency, or effectiveness challenges.8

Our work over the last decade has identified a key federal role in
recognizing and managing climate risks to limit such fiscal exposure.® We
and others have recommended enhancing climate resilience to help limit
the federal government’s fiscal exposure to climate change because
investing in resilience can reduce the need for far more costly steps in the
decades to come. 0 As we reported in October 2019, large-scale climate
resilience projects, such as climate migration projects, can convey
benefits by, for example, protecting life and property from climate
hazards. ' Specifically, a 2018 interim report by the National Institute of
Building Sciences estimated that benefits to society (i.e., homeowners
and communities) would exceed costs for several types of resilience
projects by protecting lives and property and preventing other losses,

8GAO, High-Risk Series: An Update, GAO-13-283 (Washington, D.C.: February 2013).

9See for example: GAO-20-127; GAO, Climate Change: Opportunities to Reduce Federal
Fiscal Exposure, GAO-19-625T (Washington, D.C.: June 11, 2019); GAO, Hurricane
Sandy: An Investment Strategy Could Help the Federal Government Enhance National
Resilience for Future Disasters, GAO-15-515 (Washington, D.C.: July 30, 2015); and
GAO, Climate Change Adaptation: Aligning Funding with Strategic Priorities,
GAO-11-876T (Washington, D.C.: July 28, 2011).

10See: GAO-19-625T, GAO-16-454, and National Research Council of the National
Academies, America’s Climate Choices: Panel on Adapting to the Impacts of Climate
Change, Adapting to the Impacts of Climate Change (Washington, D.C.: 2010).

11GAO-20-127.
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although precise benefits are uncertain.'2 However, as we reported in
October 2019, federal investment in projects designed to enhance climate
resilience has been limited and most of the federal government’s efforts
to reduce disaster risk are reactive and revolve around disaster
recovery.’3 We also reported that more strategic federal investments in
large-scale climate resilience projects such as climate migration efforts
may be needed to manage some of the nation’s most significant climate
risks, since climate change cuts across agency missions and poses fiscal
exposures larger than any one agency can manage.

Recent legislation has authorized the Federal Emergency Management
Agency (FEMA) and the Department of Housing and Urban Development
(HUD) to use federal funding for mitigation activities to help reduce future
losses to disasters. 4 The Disaster Recovery Reform Act of 2018 (DRRA),
enacted in October 2018, allows the President to set aside up to 6
percent of the estimated aggregate amount of grants from certain
emergency programs under a major disaster declaration to implement

12Multihazard Mitigation Council, National Institute of Building Sciences, Natural Hazard
Mitigation Saves: 2018 Interim Report (Washington, D.C.: 2018). This interim report
examined a sample of hazard mitigation grants awarded by the Federal Emergency
Management Agency, the Economic Development Administration, and the Department of
Housing and Urban Development from 1993 through 2016 to address various hazards.
According to the interim report, for every grant dollar the federal government spent across
the projects examined in the report, over time, society is estimated to accrue benefits
amounting to the following: (1) About $3 on average from projects addressing the effects
of fire in the wildland-urban interface, with most benefits (approximately 70 percent)
coming from the protection of property (i.e., avoiding property losses); (2) About $5 on
average from projects to address hurricane- and tornado-force winds, with most benefits
(approximately 90 percent) coming from the protection of lives, including avoiding deaths,
nonfatal injuries, and cases of post-traumatic stress; (3) About $7 on average from
projects that buy out buildings prone to riverine flooding, with most benefits (approximately
65 percent) coming from the protection of property. The interim report also projected that
society could accrue benefits amounting to about $11 on average for every dollar invested
in designing new buildings to meet the 2018 International Building Code and the 2018
International Residential Code (the model building codes developed by the International
Code Council). Benefit estimates from federal grants convey the magnitude of potential
long-term benefits to society, primarily homeowners and local residents, and are not
precise estimates. For more information on these potential benefits, visit the following link:
https://www.nibs.org/page/mitigationsaves.

13GA0-20-127.
14GAO-20-127.
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pre-disaster hazard mitigation activities.’> FEMA is to administer the
associated program, the Building Resilient Infrastructure and
Communities program. 6 Additionally, the Further Additional
Supplemental Appropriations for Disaster Relief Requirements Act
provided Community Development Block Grant Mitigation program funds
to HUD.'7 In August 2019, HUD issued guidance for allocating about $6.9
billion in funds through this program.18 According to HUD, the program
represents a unique opportunity for grantees to carry out strategic and
high-impact activities to mitigate disaster risks and reduce future losses.
These funds are available to grantees recovering from qualifying
disasters that occurred in 2015, 2016, and 2017.

However, as of October 2019, the federal government did not have a
strategic approach to guide its investments in high-priority climate
resilience projects.’® As we reported, no federal agency, interagency
collaborative effort, or other organizational arrangement had been
established to implement a strategic approach to climate resilience
investment that includes periodically identifying and prioritizing projects.
We also reported that such an approach could help target federal
resources toward high-priority projects—including climate migration
projects—that manage some of the nation’s most significant climate risks.
We recommended that Congress consider establishing a federal
organizational arrangement to periodically identify and prioritize climate
resilience projects for federal investment. In our October 2019 report, we
also described potential steps and criteria for identifying and prioritizing

15FAA Reauthorization Act of 2018, Pub. L. No. 115-254, div. D, §§ 1206(a)(3),
1234(a)(5), 132 Stat. 3186, 3440, 3462 (2018). The FAA Reauthorization Act of 2018,
which included the Disaster Recovery Reform Act of 2018, became law on October 5,
2018.

16As of June 2020, FEMA had not yet finalized program guidance, although the agency
has sought input from the public on program design. FEMA officials estimate annual funds
for the program will average from $300 million to $500 million.

17Pub. L. No. 115-123, div. B, 132 Stat. 65, 103 (2018). The primary objective of the
program is the development of viable urban communities by providing decent housing and
a suitable living environment and expanding economic opportunities, principally for
persons of low and moderate income.

18Allocations, Common Application, Waivers, and Alternative Requirements for
Community Development Block Grant Mitigation Grantees, 84 Fed. Reg. 45,838 (Aug. 30,
2019).

19GA0-20-127.
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potential high-priority climate resilience projects for federal investment.20
In that report, several stakeholders told us that it is important to prioritize
federal financial assistance for communities that have limited financial
capacity for projects that enhance resilience.

You asked us to review the extent to which the federal government
supports communities’ climate migration efforts. This report examines (1)
what is known about communities’ use of climate migration as a resilience
strategy; (2) the extent to which the federal government supports
communities’ climate migration efforts; and (3) the key challenges
associated with climate migration and how the federal government could
help address them to reduce federal fiscal exposure.

For all three objectives, we conducted a literature search for articles and
reports related to migration or relocation due to the impacts of climate
change. To conduct the search, we used Elsevier's Scopus database to
identify peer-reviewed articles, government reports, hearings and
transcripts, industry and trade group publications, conference papers,
books, think tank publications, and working papers published from
January 2010 through July 2018. We identified 52 documents for our
literature review that discussed issues relevant to our objectives,
including the movement of humans due to potential climate change
impacts, communities considering climate migration, and key challenges
to climate migration related to the federal government. We supplemented
the review with our own reporting, as well as reporting from USGCRP and
the Mitigation Framework Leadership Group,2! which examined projected
climate change impacts and potential risk management strategies for
reducing exposure to these impacts, including climate migration.22

20GA0-20-127.

21The Mitigation Framework Leadership Group, an interagency body chaired by FEMA,
was created to integrate federal efforts and promote a national cultural shift that
incorporates risk management and hazard mitigation in all planning, decision-making, and
development to the extent practicable. It coordinates mitigation efforts across the federal
government and assesses the effectiveness of mitigation capabilities as they are
developed and deployed across the nation.

22For example, see GAO-20-127; GAO-19-166; Department of Homeland Security,
Mitigation Framework Leadership Group, National Mitigation Investment Strategy.
(Washington, D.C.: August 2019); and R. Lempert et al., “Reducing Risks through
Adaptation Actions,” in Impacts, Risks, and Adaptation in the United States: Fourth
National Climate Assessment.
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We also interviewed selected experts and federal officials about the use
of climate migration as a resilience strategy, federal support to states and
communities for climate migration, key challenges associated with climate
migration, and how the federal government could help address those
challenges. We selected 16 experts who had authored a publication
within the previous 5 years; had expertise in a field relevant to our
objectives; and worked in academia, at a nongovernmental organization,
or in the federal, state, or local government.23 Twelve of the experts we
identified agreed to be interviewed for this study. We interviewed federal
officials from USGCRP, the National Oceanic and Atmospheric
Administration (NOAA), HUD, and FEMA, which chairs the Mitigation
Framework Leadership Group.

To examine what is known about communities’ use of climate migration
as a resilience strategy and the extent to which the federal government
supports communities’ climate migration efforts, we conducted site visits
to four selected communities. We selected these communities—Newtok,
Alaska; Santa Rosa, California; Isle de Jean Charles, Louisiana; and
Smith Island, Maryland—for site visits based on their geographic location,
the type of climate-related risks facing the community, and whether the
community received technical or financial assistance from the federal
government for climate migration, among other factors. As part of these
site visits, we interviewed stakeholders—including government officials,
researchers, community groups, and consultants—knowledgeable about
the potential climate change impacts facing the communities and the
decision-making process states and communities use to plan and
implement climate migration projects. We summarized and analyzed
these stakeholders’ responses.

To determine the key challenges associated with climate migration and
how the federal government could help address them to reduce federal
fiscal exposure, we used our literature review to identify and summarize
examples of challenges to climate migration and examples of federal
options to address these challenges. We also analyzed and summarized
interview responses and documents provided by experts, federal officials,
and stakeholders from our site visits, to identify challenges, relevant

23Relevant fields of expertise included climate change impacts and responses of
indigenous, Native American, or Alaska Native peoples; climate change adaptation
response, including climate migration; climate change resiliency planning or policy;
environmental policy and law; anthropology; other social sciences such as psychology or
demography.
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lessons learned from their experiences, and how federal financial and
technical assistance to states and communities for climate migration
could be improved. Additionally, we reviewed our prior work on risk
management, climate change, climate resilience, and hazard mitigation,
including our Disaster Resilience Framework and our past work on
enterprise risk management.24 For additional details on our scope and
methodology, see appendix I.

We conducted this performance audit from May 2018 to July 2020 in
accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our
findings and conclusions based on our audit objectives. We believe that
the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

Background

This section describes (1) climate resilience as a risk management
strategy to reduce federal fiscal exposure and (2) GAO’s Disaster
Resilience Framework to facilitate and promote resilience to natural
disasters.

Climate Resilience as a
Risk-Management
Strategy to Reduce
Federal Fiscal Exposure

We have previously reported that enhancing climate resilience can help
reduce federal fiscal exposure.25 According to the Fourth National Climate
Assessment, enhancing climate resilience entails a continuous risk
management process. Specifically, individuals and organizations become
aware of and assess risks and vulnerabilities from climate and other
drivers of change, take actions to reduce those risks, and learn over time.
In December 2016, we reported on a risk management strategy that can

24GAOQ, Disaster Resilience Framework: Principles for Analyzing Federal Efforts to
Facilitate and Promote Resilience to Natural Disasters, GAO-20-100SP (Washington:
D.C.: Oct. 2019); GAO, Enterprise Risk Management: Selected Agencies’ Experiences
lllustrate Good Practices in Managing Risks, GAO-17-63 (Washington, D.C.: Dec. 1,
2016).

25For example, see GAO-20-127 and GAO, High-Risk Series: Substantial Efforts Needed
to Achieve Greater Progress on High-Risk Areas, GAO-19-157SP (Washington, D.C.:
Mar. 6, 2019).
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help guide federal climate resilience efforts.26 Enterprise risk
management is a forward-looking management approach that can help
federal agencies identify, assess, and manage risks, such as preparing
for and responding to natural disasters. In our December 2016 report, we
identified six essential elements of enterprise risk management: (1)
aligning the enterprise risk management process to goals and objectives,
(2) identifying risks, (3) assessing risk, (4) selecting a risk response
based on risk appetite, (5) monitoring risks to see whether risk responses
are successful, and (6) communicating and reporting on risks.27 For
example, prioritizing the federal response to risk requires considering
both the likelihood of the risk and the impact of the risk on an agency’s
mission. Importantly, there must be a “risk owner” to manage the
treatment of risks and opportunities to achieve agency goals.

Many current and future climate change impacts require immediate
actions; therefore, climate resilience efforts need to be focused where
urgent action is needed, according to the National Academies of
Sciences, Engineering, and Medicine.28 For example, climate change
impacts, such as accelerated erosion, have resulted in an imminent threat
to health and safety for some Alaska Native villages. In addition, while it
will not be possible to eliminate all risks associated with climate change, if
the nation prioritizes federal climate risk management activities—such as
climate resilience projects—it may be possible to minimize negative
impacts and maximize the opportunities associated with climate change,
according to the National Academies. In July 2015, however, we found
that the emphasis on the post-disaster environment can create a reactive

26GA0-17-63. According to OMB Circular A-123, federal leaders and managers are
responsible for implementing management practices that effectively identify, assess,
respond, and report on risks. Enterprise risk management is an effective agency-wide
approach to addressing the full spectrum of the organization’s external and internal risks
by understanding the combined impact of risks as an interrelated portfolio, rather than
addressing risks only within silos.

27The six essential elements are generally consistent with the steps outlined in several
resilience planning frameworks we reviewed, including in the National Infrastructure
Protection Plan, a critical infrastructure risk management framework that includes five
steps to protect critical infrastructure, manage risk, and increase resilience. The steps
outlined in the National Infrastructure Protection Plan are: (1) set goals and objectives; (2)
identify infrastructure (i.e., assets, systems, and networks); (3) assess and analyze risks;
(4) implement risk management activities; and (5) measure effectiveness.

28National Research Council of the National Academies, America’s Climate Choices:
Panel on Adapting to the Impacts of Climate Change, Adapting to the Impacts of Climate
Change.
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approach in which disasters determine when and for what purpose the
federal government invests in disaster resilience, and this can limit states’
ability to plan and prioritize for maximum risk reduction.2® Further, our
October 2019 report found that federal investment in climate resilience
projects to date has been limited, reactive, and revolved around disaster
recovery.30

Our past work and other sources show that an iterative and strategic risk-
informed approach for identifying and prioritizing climate resilience
projects could better target federal investment. As we reported in October
2019, a strategic approach would allow for a more purposeful,
coordinated, and comprehensive federal response to climate risks.3! Such
an approach could help target federal resources toward high-priority
projects—namely, those that address the nation’s most significant climate
risks—that are not already addressed through existing federal programs.
Further, several stakeholders told us that such an approach could take
into account social equity considerations by prioritizing projects in
communities that have limited capacity to enhance their resilience without
federal financial assistance. In particular, a strategic and iterative risk-
informed approach for identifying and prioritizing climate resilience
projects for federal investment could supplement the agency-specific
approaches to climate resilience investment currently carried out by
individual agencies with different statutes, goals, constituencies, and
funding streams.

GAOQO’s Disaster Resilience
Framework

In October 2019, we issued the Disaster Resilience Framework:
Principles for Analyzing Federal Efforts to Facilitate and Promote
Resilience to Natural Disasters to support the analysis of federal
opportunities to facilitate and promote resilience to natural hazards.32 The
framework provides a set of high-level principles to help officials who
oversee and manage federal agencies or programs consider actions—
such as climate migration—to increase their resilience to natural hazards.
Among other uses, the framework can help identify opportunities to
address gaps in federal efforts by asking key questions about the federal
government’s ability to address government-wide challenges. As shown
in figure 1, the framework is organized around three separate but

29GAO-15-515.
30GAO-20-127.
31GA0O-20-127.
32GA0O-20-100SP.
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overlapping principles—information, integration, and incentives—and a
series of questions that can help federal officials analyze the agencies
and/or programs to identify opportunities to enhance federal efforts to
promote disaster resilience.

Figure 1: GAO’s Disaster Resilience Framework

Information

Accessing information that
is authoritative and
understandable can help
decision makers to identify current and
future risk and the impact of risk
reduction strategies.

Provide reliable and authoritative
information about current and future
risk

¢ Enhance the validity and reliability of the
disaster risk information produced?

* Generate and share additional information
that would help decision makers understand
their disaster risk?

* Help leverage and synthesize disaster risk
information from other partners across
agencies, governments, and sectors?

* Promote consensus around the reliability of
the sources and methods that produce
disaster risk information?

Improve the ability to assess
alternatives to address risk

* Help decision makers identify and select
among disaster risk reduction alternatives?

* Provide technical assistance to help build
capacity of nonfederal partners?

» Contribute to an understanding of approaches
for estimating returns on investment?

* Help decision makers identify and combine
available funding sources and innovative
methods for meeting disaster risk reduction
needs?

Strengthen the ability to assess status

and report progress

* Advance methodologies or processes to
measure the current state of nationwide
resilience?

* Promote monitoring of progress toward
resilience on a programmatic basis?

Source: GAO. | GAO-20-488

Principle:

Integration

Integrated analysis and
planning can help decision
makers take coherent and
coordinated resilience actions.

To what extent could federal efforts:

Build an overarching strategic vision
and goals

* Help to establish overarching strategies that
guide national resilience efforts?

* Ensure that resilience goals are incorporated
into relevant national strategies?

* Prioritize resilience goals that reflect the
most pressing resilience challenges?

Promote coordination across missions
and sectors

» Ensure that policies and practices within
different agencies are complementary
rather than redundant or contradictory?

* Encourage governance mechanisms that
foster coordination and integrated
decision-making within and across levels of
government?

* Engage non-government partners in disaster
risk reduction?

Build awareness of infrastructure and
ecosystems

* Promote better understanding and
awareness of the interactions among
infrastructure components and ecosystems
in disaster resilience actions?

* Assist decision makers in determining what
combination of ecosystem and built
infrastructure solutions will best suit their
needs within their constraints?

* Facilitate planning across jurisdictions and
sectors to avoid or respond to cascading
failure?

Page 11

Incentives

Incentives can help to make

long-term, forward-looking risk

reduction investments more
viable and attractive among competing
priorities.

Provide financial and nonfinancial

incentives

* Make risk-reduction measures more viable
and attractive?

* Incorporate measures for reduction of
disaster risk in infrastructure and ecosystem
management financial assistance?

* Require disaster risk reduction measures
for government-owned or -operated
infrastructure and for federally funded
projects?

Reduce disincentives

« Alleviate unnecessary administrative
burden?

» Streamline review processes?

* Improve program design to motivate
risk reduction actions?
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Under each of the principles, there are more specific questions that can
be used to analyze federal efforts to enhance national resilience to
disasters. For example, according to the framework, bringing together
disparate agency missions and resources that support disaster risk
reduction can help build national resilience to natural hazards. This is
consistent with our October 2019 report, in which we identified programs
within agencies such as FEMA, HUD, and the U.S. Army Corps of
Engineers (Corps) that have provided technical and financial assistance
for projects that may convey some climate resilience benefits, but only
within the scope of their respective agency missions and requirements.33
Accordingly, federal efforts can (1) promote coordination across agency
missions and sectors, (2) help decision makers identify and combine
available funding streams, and (3) help leverage the expertise of
nonfederal partners and synthesize disaster risk information across
agencies, governments, and sectors. For example, according to the
framework, federal efforts can improve disaster resilience by facilitating
the combination of funding streams, which may be particularly important
for smaller, low-income, and historically disadvantaged communities or
jurisdictions.

Y Based on our review of the literature and interviews with experts, we
Few Comm.umtles identified few communities in the United States that have considered or
Have Considered or implemented climate migration as a strategy to improve their resilience.

: Literature we reviewed and experts we interviewed suggest that in the
Implemented Climate coming decades many other communities will need to consider migrating

Mlg ration, and because of changes in the climate.
Literature and

Experts Suggest

Many Will Need to

Consider Migrating in

Coming Decades

33GA0-20-127.
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Few Communities in the
United States Have
Considered or
Implemented Climate
Migration as a Resilience
Strategy

Newtok, Alaska

The few communities that have considered or implemented climate
migration as a resilience strategy that we identified included Newtok,
Alaska; Isle de Jean Charles, Louisiana; Smith Island, Maryland; and
Santa Rosa, California.34 Two of these communities—Newtok and Isle de
Jean Charles—decided to pursue migration to another site. In the other
two communities—Smith Island and Santa Rosa—community residents
or local officials decided that adapting in place was a sufficient risk
management strategy. In addition to these four communities, we also
reviewed documents describing lessons learned from the completed
community-led migration effort by Valmeyer, Illinois, following the Midwest
floods of 1993.

Newtok, a rural Alaska Native Yup’ik village of almost 400 residents
located on the southwest coast of Alaska, has been experiencing an
average loss of over 80 feet of land each year, according to an Alaska
state official, to a combination of river scour, permafrost thawing due to
climate change, and storm surge, as shown in figure 2.35 As of October
2019, the village had lost its barge landing and landfill to erosion, and the
village’s drinking water source, houses, school, and airport access are
threatened.36 Additionally, standing water pervaded Newtok due to
thawing permafrost, and most homes were inundated with mold due to
frequent flooding, resulting in significant health problems, particularly
among young and elderly residents. According to a November 2019
Denali Commission statewide threat assessment for remote Alaska
communities, the Commission expected Newtok to be uninhabitable

34Smith Island has three distinct villages: Ewell, Rhodes Point, and Tylerton. For the
purposes of this report, we refer to Smith Island as a community because residents from
the three villages formed Smith Island United (SIU), an island-wide grassroots
organization to advocate collectively for Smith Island’s future. In 2004, GAO identified
Newtok as one of four Alaska Native villages in imminent danger from erosion. GAO,
Alaska Native Villages: Most Are Affected by Flooding and Erosion, but Few Qualify for
Federal Assistance, GAO-04-142 (Washington, D.C.: Dec. 12, 2003).

35The Yup'ik is the largest Alaska Native tribal grouping, according to the 2010 Census.
According to a November 2019 threat assessment for rural Alaska villages, in many cases
the impacts of erosion, flooding, and thawing permafrost amplify one another to form a
combined threat known as usteq—a Yup’ik word that roughly translates to “surface caves
in.” River scour is defined as the erosion of a riverbed by flowing water. Scour often
occurs during floods.

36The Denali Commission, Record of Decision: Mertarvik Infrastructure Development,
Nelson Island, Alaska (Anchorage, AK: April 2018).

Page 13 GAO-20-488 Climate Migration


https://www.gao.gov/products/GAO-04-142

within a few years.37 Newtok is emblematic of other Alaska Native villages
in low-lying wetlands that have considered climate migration as a
resilience strategy and are subject to a combination of erosion,
permafrost degradation, and flooding from storms.38

37University of Alaska-Fairbanks and U.S. Army Corps of Engineers, Statewide Threat
Assessment: Identification of Threats from Erosion, Flooding, and Thawing Permafrost in
Remote Alaska Communities (Anchorage, AK: November 2019). Report prepared for the
Denali Commission.

38For example, in June 2009, we identified 31 Alaska Native villages that were imminently
threatened by erosion, 12 of which had considered migrating to reduce their exposure to
erosion and other hazards. GAO, Alaska Native Villages: Limited Progress Has Been
Made on Relocating Villages Threatened by Flooding and Erosion, GAO-09-551
(Washington, D.C.: June 3, 2009).
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Figure 2: Shoreline Erosion at Newtok, Alaska, July 2007 to October 2019.

July 2007

Shoreline in 2007

Source: Federal Emergency Management Agency analysis. | GAO-20-488

The village identified the erosion problem as early as 1983, when an
assessment found that unchecked erosion would endanger structures
within 25 to 30 years. The assessment led the village government to
decide to relocate, and officials began analyzing potential village
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resettlement sites in 1994. Ultimately it selected a site on Nelson Island
approximately nine miles southeast of the village, named Mertarvik. The
community selected Mertarvik for several reasons, including its location
within Newtok’s traditional lands, access to subsistence resources, water
availability, and geological resistance to erosion.3®

In June 2009, we reported that the Newtok Planning Group, formed in
2006 by federal, state, regional, and village partners, helped accelerate
the relocation process that the village initiated in 1994.40 We also reported
that both the lack of a lead federal agency and the lack of a dedicated
funding source for relocation efforts were key challenges to further
progress. We recommended that Congress consider designating or
creating a lead federal entity for coordinating and overseeing Alaska
Native village relocation efforts.

In 2015, the President designated the Denali Commission as the lead
agency to help coordinate federal, state, and tribal resources to assist
communities in developing and implementing short- and long-term
solutions to address the impacts of climate change, including coastal
erosion, flooding, and permafrost degradation. Working with state and
federal agencies, private contractors, and tribal entities, Newtok has
made incremental progress in relocating to Mertarvik.4! However,
according to documentation provided by the Newtok Village Council, the
community has had difficulty accessing funding to invest in climate
migration before a disaster hits. For example, Newtok’s December 2016
submission for a formal disaster declaration was denied by the President.
According to the Newtok Village Council, the submission was denied
because slow-moving disasters, such as coastal erosion due to storm

39The Denali Commission, Record of Decision: Mertarvik Infrastructure Development.
40GAO-09-551.

418pecifically, construction completed as of December 2019 included a quarry, landfill,
barge landing, temporary airstrip, 21 houses, roads, a power plant, power distribution, bulk
fuel storage, evacuation center (serving as a temporary school facility), in-home
sanitation, a water treatment plant, a wastewater treatment plant, construction camp
facilities, a temporary clinic, and community water-sewer service to public facilities,
according to Denali Commission officials. According to Alaska state officials, the quarry,
barge landing, the foundation of the evacuation center, and a portion of the houses were
completed by agencies participating in the Newtok Planning Group before the Denali
Commission was designated as the lead agency in 2015.
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Isle de Jean Charles,
Louisiana

surge and permafrost degradation, do not qualify for federal disaster relief
funds under the Stafford Act.

Through December 2019, the Newtok relocation effort received about $64
million in funds from federal agencies, the state of Alaska, and other
organizations, according to the relocation project manager.42
Infrastructure and housing construction continue at Mertarvik, and 135
people have moved there full time. However, the June 2019 Master
Implementation Plan for relocation and Denali Commission officials
estimated that the project would need around $115 million to develop the
new site, provide sufficient infrastructure, and perform cleanup of the
Newtok site.43 According to federal and state officials and stakeholders in
Alaska, Newtok residents face increased disaster risks because the
relocation to Mertarvik will not be complete before coastal erosion and
flooding make Newtok uninhabitable.

Isle de Jean Charles is a narrow island in the bayous of South
Terrebonne Parish, Louisiana, approximately 80 miles southwest of New
Orleans. As figure 3 shows, the island has lost about 98 percent (22,000
of 22,400 acres) of its tot