
Public Infrastructure

RFF REPORT 

ADAPTATION | AN INITIATIVE OF THE CLIMATE POLICY PROGRAM AT RFF 

JUNE 2009 



2 

Table of Contents



 NEUMANN AND PRICE 1

Adapting to Climate Change: The Public Policy Response
Public Infrastructure

Executive Summary 

 The need for integration of planning.

—

Principal and Senior Associate, respectively; Industrial Economics, Incorporated. 2067 Massachusetts Avenue Cambridge, MA
02140. (617) 354 0074. This report was prepared for the Resources for the Future project on adaptation to climate change. For
more information, see www.rff.org/adaptation.
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 The need to encourage innovation in technology and updating of standards.

 The need to take best advantage of replacement opportunities, including extreme
events.

1. Introduction 

1 As stated, our focus is on the direct impacts of climate on infrastructure, rather than the impacts of climate policy on
infrastructure. For example, the California Air Resources Board has begun efforts to link transportation infrastructure decisions
to greenhouse gas intensity, a good example of a carbon policy�–induced link to infrastructure planning, but not a direct
climate impact. Planning for public infrastructure and land use/urban planning tasks clearly interact and overlap, but the
scope of our interest in assets affected by climate change does not specifically encompass land use planning, except as a tool
to adapt.   
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2 Public health infrastructure is not included in the scope of this chapter, but adaptation of the public health system is addressed
elsewhere as part of the overall research effort.
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2. Impacts 

marginal

—
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—

impact

Transportation Infrastructure 

—

3 Note that in many cases, work that we reference here first addresses physical impacts, then incorporates adaptive capacity to
estimate remaining vulnerabilities. 
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Figure 1. Aspects of Transportation That May Be Sensitive to Changes in Climate

Source:

 Increases in very hot days and heat waves:

 Increases in Arctic temperatures:
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 Rising sea levels:

 Increases in intense precipitation events:

 Increases in hurricane intensity:

 

 

 

 

 

 

4 Relative SLR is the combined effect of a eustatic change in sea level and the change in land level. In many parts of the Gulf
Coast region, particularly the Mississippi River delta, land subsidence rates are very high. 
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5 The full reference to this chapter is as follows: Arctic Council and the International Arctic Science Committee, (2004), Arctic
Climate Impact Assessment. Chapter 16, Infrastructure: Buildings, Support Systems, and Industrial Facilities. 
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Energy Utility Provision, Including Electric, Natural Gas, Gasoline, and Oil 
Pipeline Networks 

 Reduced thermal efficiency:

 Reduced availability of cooling water in specific regions:

 Power plant susceptibility to SLR:
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 Hydroelectric dams:

 Wind farms:

 Photovoltaic systems:
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Water, Sewer, Communication, and Solid Waste Management Networks 

 Impacts related to changes in temperature:

 Precipitation:

 Sea level rise:



 NEUMANN AND PRICE 14



 NEUMANN AND PRICE 15

—

 

 



 NEUMANN AND PRICE 16

 

 

Coastal and Flood Defense Infrastructure 

—

— —

Coastal Elevations
and Sensitivity to Sea Level Rise

6 Note that increased storm damage could occur either from more intense and frequent storms, or from the greater storm
surge damage potential that results from SLR, which provides a higher sea level "base" and therefore allows storm surges to
stretch farther inland and to deeper flood levels. 
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return time
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Figure 2. Return Times for the Current 100 Year Flood Anomaly in New York City and FEMA�’s
Current View of 100 Year Flood

Source:
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Credit: Applied Science Associates, Inc .. Source: Google,  Sanborn Map Company, Inc.. NECIA, 2007 (see: ww w.climatechoices .org/ne/).Credit: Applied Science Associates, Inc .. Source: Google,  Sanborn Map Company, Inc.. NECIA, 2007 (see: ww w.climatechoices .org/ne/).
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Figure 3. Projected Impacts of Climate Change on Hydroelectric Generation in Washington
in 2020 and 2040*

*
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3. Vulnerabilities 

Transportation Infrastructure  

—
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—

—

 Differences in planning horizons:

 Treatment of uncertainty:

7 These estimates of the impact of adaptation on reducing damages to Alaskan infrastructure are roughly equivalent whether
one considers the full scope of infrastructure evaluated in the Larsen et al. (2008) study or only those resources in the
transportation sector.  

8 Note that one process modeled in this study that leads to the replacement of infrastructure is as a result of the destruction of
resources by an extreme event, which in some cases may be influenced by climate changes. 
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 Poor alignment between climate change impacts and transportation organizational
arrangements

 Resource constraints:

 Resistance to change

 Lack of relevant information:

Energy Infrastructure 
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— —

 Expansion of refinery capacity in less vulnerable areas:

 State and local measures for electricity transmission and distribution:
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o 

o 

o 

 Strategic Petroleum Reserve:

 Harden coastal areas:

Water, Sewer, and Communications Utilities 

9 These measures are described in greater detail in the discussion below on coastal and flood defense infrastructure.  
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 Leak detection

 Demandmanagement/conservation

 Demandmanagement for industrial, commercial, and institutional users:

Coastal and Flood Defense Infrastructure 
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all

—

—
—

—

: 
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4. Opportunities for Building Adaptive Capacity 

—

Transportation 
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 Operational responses

 Design strategies

o 

o 

o 

 New infrastructure investment, transportation planning, and controls on land use:

 Monitoring technologies and newmaterials:
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 Data, models, and decision support tools

 New partnerships and organizational arrangements
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—

—

 

 

 

Energy  
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Water, Sewer, and Communications 
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Coastal and Flood Defense 
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—

 

5. Conclusions and Looking Forward: Steps toward Adaptation Policy 
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 The need for integration of planning.

 The need to encourage innovation in technology and updating of standards.

 The need to take best advantage of replacement opportunities, including extreme
events.

 

 —
—
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 inter regional technology transfer
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Table 1. Summary of Findings

Key Sensitivities Existing Adaptive
Capacity

Enhancements to
Adaptive Capacity

Transportation Road/rail/transit and coastal
extreme events
Road/rail/transit inundation
Permafrost

Integration with land use
planning
Current planning,
maintenance and
replacement system
Adjustment of industry
wide standards
Spatial analogs

Updated building
standards
Further integration with
land use planning
Establishing further
redundancies and
multimodal
transportation
capabilities

Energy

Inundation of low lying generating
capacity
Extreme events (power lines,
refinery damage, platform
damage)
Cooling water availability
Reduced efficiency of thermal
units
Hydropower operation
Consistency and availability of
wind and solar

Strategic Petroleum
Reserve
Low or no water cooling
techniques
Undergrounding power
lines
Capacity expansion
Geographic shift of
capacity to safer areas

Updated risk analysis to
ensure stable supply
Expansion of Strategic
Petroleum Reserve
More widespread storm
planning
Integration of impacts
and mitigation planning

Water/Sewer/
Telecomm

Reduced water supply in some
areas
Precipitation and saltwater
intrusion
Overloading of sewer systems due
to more frequent and severe
storms
Damage to phone lines and cell
towers from extreme events

Current maintenance and
replacement systems for
sewer
Undergrounding of
phone lines
Water demand
management (e.g.,
pricing and outreach)
Addressing unaccounted
for water
Integration and
consolidation of water
supply systems

Updated design
standards
Facilitation of integration
and consolidation of
water supplies
Increased pricing to
encourage conservation

Coastal

Inundation of low lying property
Extreme events damaging or
flooding port and urban areas

Coastal protection
projects (e.g., seawalls
and beach nourishment)
Insurance
Land use planning

Clarification of
responsibility for risk
Monitoring
Risk communication
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