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Summary
• Communities across the United States are at-risk due to 

environmental change. Decision-makers must determine how best 
to manage community vulnerability in an environment where future 
environmental change is uncertain. 

• The likely impact of climate change on potential relocation sites 
should be evaluated to determine if the cost of the move would 
sufficiently reduce the risk to infrastructure. On site adaptation may 
be an option if on-going mitigation costs have a lower present value 
than relocation. 

http://www.uaf.edu/accap



What it is and isn’t
• The report is intended to inform decision-makers relating to climate 

change and uncertainty, risk management, and relocation planning 
and sustainability - specifically as it relates to infrastructure. 

• This report is not intended to be a tailored guide for planning in 
individual communities where local issues dominate the decision-
making. This report does not address important social, 
psychological, or cultural issues involved in village relocation.
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Planning and Action Matrices

Bottom-line advice to decision-makers

Action strategies for community relocation can be 
formulated based on consideration of the likelihood 
of hazard occurrence and the consequence or 
severity of the impact.  Decision-matrices are 
provided here for top-level planning and overview 
decisions. 





Top Level Planning and Organizational Actions
Severity of 
Damage or 
Degree of Risk

Immediacy (90% certain event will occur within:)
Today 1 Year 5 Years 10 Years

High Follow 
Emergency 
Action Plan and 
Stabilize.  

Temporary 
actions 
acceptable, may 
need concurrent 
protection or 
emergency 
relocation

Expedited 
planning. 
Gather funding 
for planning, 
procure experts

Develop plan.  
Seek funding 
for 
investigations 
and full 
planning cycle

Medium Follow 
Emergency 
Action Plan and 
Stabilize.  

Accept 
suboptimal 
planning, may 
be concurrent 
with protection

Expedited 
planning, use 
available 
funding to hire 
experts

Seek funding

Low Local Action Local/Regional 
Action

No action No action



Top Level Planning and Organizational Actions

Severity of 
Damage or 
Degree of Risk

Recurrence Interval

Annually 10yr 50 yr 100 yr

High Consider 
protection, 
relocation or 
combination.  

Consider 
protection, 
relocation or 
combination

Consider long 
term plan for 
protection or 
relocation

Evaluate 
economic value 
of protection or 
relocation

Medium Consider 
protection, 
relocation or 
combination

Consider 
protection, 
relocation or 
combination

Consider limited 
solutions

Evaluate 
economic value 
of protection or 
relocation

Low Consider 
localized 
solutions

Consider 
localized 
solutions

No action No action



Top Level Planning and Organizational Actions

Severity of 
Damage or 
Degree of Risk

Recurrence Interval

Annually 10yr 50 yr 100 yr

High Consider 
protection, 
relocation or 
combination.  

Consider 
protection, 
relocation or 
combination

Consider long 
term plan for 
protection or 
relocation

Evaluate 
economic value 
of protection or 
relocation

Medium Consider 
protection, 
relocation or 
combination

Consider 
protection, 
relocation or 
combination

Consider limited 
solutions

Evaluate 
economic value 
of protection or 
relocation

Low Consider 
localized 
solutions

Consider 
localized 
solutions

No action No action



Overview of Decision Type
Severity of 
Damage or 
Degree of Risk

Immediacy (90% certain event will occur within:)
1 Year 5 Years 10 Years 100 Years

High Emergency 
Protection, 
Emergency 
Relocation

Expedited 
Protection, 
Expedited 
Relocation

Decide to enter 
into planning 
cycle.  Take the 
time to seek 
funding and 
gather data.

Defer action or 
seek funding for 
long range 
planning.

Medium Review 
emergency 
plans, public 
warnings, etc.  

Consider 
relocation or 
partial or 
temporary 
protection

Decide to enter 
into planning 
cycle.  Take the 
time to seek 
funding and 
gather data.

Defer

Low Tolerate Protect within 
available 
funding

Do nothing Do nothing





Threat Analysis and Risk
Assessment
A community has economic
value that is the sum of the
monetary value of its
components (assets). The value
of the community to its citizens
and to the greater society
beyond the community is the
community’s assets plus its non-
monetary contributions to the
greater society (culture).



Threat Analysis
Whenever a community is
threatened, three basic options
are available
•Do nothing
•Protect
•Relocate

The preferred option is a function
of the nature and magnitude of the
threat. In some cases, the entire
community may need to be
relocated. Such decisions are
predicated on a number of factors:

•Impact on the community
•Value of the structure
•Cost of the action
•Ownership
•Community values
•Available resources
•Vulnerability



Risk Assessment

A risk assessment seeks to
understand:

• The nature of the threat
• The immediacy of the threat
• The probability of the threat
• The severity (likely impacts) of

the threat





Decision making for a 
changing climate

A series of ordinal matrices 
may be used to assess 
threats posed by climate 
change. One cannot 
separate predictions of 
climate change impacts from 
the uncertainty of the 
prediction. All climate 
variables and all models that 
predict them have 
uncertainty. A series of 
threat/uncertainty matrices 
should be constructed and 
considered for prioritizing 
projects in a constrained 
funding environment.

Likelihood of future 
climate scenarios



Uncertainty in prediction

Low Medium High

Climate
change impact

High Action
required

Action
recommended

Planning for
future action

Medium Action
recommended

Action
recommended

Monitoring
and
assessment

Low Planning for
future action

Monitoring
and
assessment

No action



Overview of Decision Type
Severity of 
Damage or 
Degree of Risk

Immediacy (90% certain event will occur within:)
1 Year 5 Years 10 Years 100 Years

High Emergency 
Protection, 
Emergency 
Relocation

Expedited 
Protection, 
Expedited 
Relocation

Decide to enter 
into planning 
cycle.  Take the 
time to seek 
funding and 
gather data.

Defer action or 
seek funding for 
long range 
planning.

Medium Review 
emergency 
plans, public 
warnings, etc.  

Consider 
relocation or 
partial or 
temporary 
protection

Decide to enter 
into planning 
cycle.  Take the 
time to seek 
funding and 
gather data.

Defer

Low Tolerate Protect within 
available 
funding

Do nothing Do nothing



Decision making for a 
changing climate

We need to continually 
evaluate (or at least 
frequently update) the 
recurrence interval and 
immediacy taking into 
account the most recent 
information about climate 
predictions and extreme 
events. We cannot 
necessarily assume that the 
future will be like the past.



Alternative Development

Once the risk assessment is complete, a plan to manage the
threat must be developed. Development of a plan requires the
analysis of likely alternatives to manage the risk. Such analysis
includes:

•Developing an understanding of the desires of the community
•Developing an understanding of both opportunities and
constraints
•Listing available alternatives
•Developing Benefit/Cost analysis for each viable alternative
•Factoring in intangible benefits and costs
•Selecting the most acceptable alternative.



A list of alternatives must be developed. There are
always constraints under which decisions must be
made. These can include

•Costs
•Physical constraints such as land, water,
resource availability
•Political and social constraints
•Decision to stop investing in the existing
community’s assets (O&M) and begin investing in
the new community’s assets

Opportunities can include
•Improved living standards
•More energy efficient infrastructure
•Increased accessibility



Point of View - Qui Bono 
At this point the analysts must recognize that there 
are three different points of view:  Individuals in the 
community, the community, and the larger 
political/economic society that includes the 
community.  

A cost to one may be a benefit to another.  

In many cases the viewpoint of the analysis will 
determine whether there is a cost or a benefit.  



Strategic Management Plan

In order to begin a successful process of relocating a community, 
a strategy is needed.  Not a “good” strategy, but a “great” 
strategy.  

This strategy must provide the framework to develop a new 
community that is sustainable like no other community 
development to date.

The strategic management plan should recognize the many 
difficulties in the process and allow management flexibility during 
the long process.

The cost of adaptation v. relocation



The Planning Process

The planning process should include collaboration and partnership on 
local, regional, state, and federal levels.  Key steps are to identify a lead 
agency, create a responsibility matrix, identify funding, build legislative 
support, and engage consultants as necessary.



Financial Planning
The Army Corps of Engineers estimated in 2006 that relocation 
for just three rural villages in Alaska-Shishmaref, Kivalina, and 
Newtok-would cost nearly $500 million in current dollars.  

Matching costs and sources of revenue are critical.



Access
Planning for relocation requires access to the new location. The level of 
transportation infrastructure currently available will make a significant 
impact on the options available and the ease of relocation.

The type of access and the timing are site dependent.

Land Ownership



Community engagement

There is no doubt that successful relocation efforts start at 
the community level. A community must drive the process 
from its inception. Many documents and on-going special 
interest groups have already discussed community 
engagement and the importance of including knowledge 
from within the community.  



What are site development costs and time? 
Site development costs are developed through community involvement in 
feasibility plans. These plans include time and cost estimates. 

The implementation of the site development is a function normally of many 
constraints, including climate, logistics, equipment availability, and others. 
Permits will have a significant impact on all aspects of a relocation project, 
but will impact the onset of a project to a great deal.

Implementation and Sequencing



Sustainability

Construction and design in a new location should include consideration of
sustainability.

Energy demand and peak load should be evaluated and renewable energy
sources considered.

Transportation systems should be designed for highest energy efficiency in
conjunction with land use planning.

Water, sewer and waste management utilities should be designed based on
evaluated demand, feasibility and cost of alternatives, energy efficiency and
waste reduction (especially hazardous waste).

Planning for new location should include considerations of sustainable
economic development and cost of living.



Cost of Living

In community relocation, cost of living for individual residents and
municipal governments is an important aspect of long-term
sustainability. If new construction will take place, basic parameters of
"communities-as-usual" can be re-conceptualized to dramatically
reduce the cost of energy by including multifamily housing, clustered
dwellings and district-heat-compatible building layout.



□ 1.  Frame the Problem
□ 2.  Collect and Assess Information
□ 3.  Prepare Plan 
□ 4.  Decide and Take Action
□ 5.  Learn from Experience

Checklist and case study



Thank you.
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