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Interpreting the Results
The results of a comprehensive risk assessment tell the story of a city’s relative 
vulnerabilities in a quantifiable manner. Organizing the results into priority lists 
helps a city develop a more articulate understanding of its exposure to risks. 
The results also can provide motivation to address high-risk assets because the 
exposure to risk can be surprisingly high.

Risk information should inform a city’s comprehensive 

planning process to ensure that growth is targeted toward 

appropriate locations and that public investment will retain 

long-term value. None of the following prioritization lists 

gives a complete picture of risk and priority, but together 

they begin to paint a picture of risk in a city and can help 

decision makers develop a more nuanced view of which 

issues, areas, and facilities need the most attention.

Prioritize Event Types 
As the results of a risk assessment emerge, they can be 

organized to understand which types of hazard events have 

the highest potential to affect a city or building. The hazards 

with quantifiable risk can be sorted purely by cumulative risk 

exposure, with the highest risk exposure corresponding to 

the highest-priority hazard. Figure 13, providing an example 

from a fictional city in an arid climate, describes why certain 

event types represent high or low risk and how climate 

change alters those risks. Understanding which types of 

event are high priority allows decision makers to focus plan-

ning efforts, funding resources, and community prepared-

ness on the highest-priority events.
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The Station Fire in Los Angeles in 2009 killed two  
people, burned 257 square miles, and cost almost $100 
million to contain. Future temperature increases combined 
with reduced water availability are likely to exacerbate fire 
vulnerability in the region.

riskassessement 32pgs.indd   18 4/21/15   3:23 PM



 A GUIDE FOR ASSESSING CLIMATE CHANGE RISK 19

Figure 13: Event Prioritization

  
Event

Cumulative citywide 
risk exposure 

 
Description

 
Priority

Drought $2.7 billion The figure is based on recent frequent droughts in 

the region and projections for increased frequency 

of droughts. 

High

Wildfire $2.1 billion Many properties are at high risk of wildfire. High

Extreme temperatures $1.2 billion Because the city is a popular retirement 

destination and contains vulnerable communities, 

extreme temperatures could cause a significant 

number of fatalities.

High

Extreme rainfall (flooding) $300 million Projections for increasingly arid conditions reduce 

ground cover and increase runoff, which will 

increase local flooding.

Medium

Landslides/mudslides  $25 million Landslides have been a problem, but they affect 

few properties.

Low

Hurricane/high winds  $15 million The probability of winds strong enough to damage 

assets is low, but if such an event were to occur, 

damage would be significant.

Low

Hurricane/storm surge  $2 million Exposure to coastal flooding is limited and the 

probability that it will occur is low.

Low

Extreme snow None identified There is no snow in the region. —

Tornadoes None identified There is no history of tornadoes in the region. —

Ice storms None identified No ice storms occur in the region. —
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Figure 14: Impact Area Prioritization 

 
Area

Area cumulative 
risk exposure 

 
Description

 
Priority

Riverfront adjacent to central 

business district

$1.4 billion This neighborhood is built on fill and has little 

protection from high floodwaters; the impact on 

the overall economy would be massive.

High

Low-income communities near 

downtown

 $700 million Many people living in these communities have 

jobs in high-risk areas and would be out of 

work in the event of a major flood; some would 

lose their homes. 

High

Historic shopping district $350 million In addition to high monetary losses, the cul-

tural value of the district is irreplaceable if an 

extreme event causes severe damage.

High

Tourism industry $100 million A drought caused by minimal snowfall for more 

than two consecutive years could have a sub-

stantial impact on the ski industry. 

Medium

Residential subdivisions on 

western edge of the city

$30 million Wildfires could engulf significant swaths of 

homes in the event of prolonged drought.

Medium

City-critical facilities $25 million Although these facilities are in areas with a high 

probability of flooding, the city has focused on 

flood-protection measures, so damages would 

be minimal.

Medium

Fishing industry $20 million The fishing industry has learned over decades 

and even centuries how to protect boats and 

facilities in the event of a flood.

Medium

Prioritize Affected Areas
An understanding of the spatial and organizational 

distribution of hazards also helps cities and property 

owners focus attention on industries, neighborhoods, or 

demographic segments with the highest risk exposure. If 

an analysis is set up correctly, a city can be subdivided 

by geography, markets, and demographics in a way that 

allows all potential damages from all event types to be 

summed up for a particular area. Each area’s cumulative 

risk exposure can be ranked by value and a prioritization 

begin to emerge. Figure 14 shows an example priority list 

from a fictional city near a river and a mountain range.

riskassessement 32pgs.indd   20 4/21/15   3:23 PM



 A GUIDE FOR ASSESSING CLIMATE CHANGE RISK 21

Figure 15: Asset Prioritization

 
Asset

Cumulative  
risk exposure 

 
Description

 
Priority

Power plant  $500 million Built over 50 years ago along a river, the facility has no 

physical flood protection. 

High

Historic shopping 

district

 $350 million Many of the historic buildings in the city’s central  

business district could not be replaced if severely 

damaged by flood.

High

Wastewater 

treatment facility

 $100 million Located along the river with no flood protection, this 

facility would incur major damage from extreme flood.

Medium

City’s reputation as a 

livable city

Nonquantifiable Recent tornadoes, winter storms, and floods have  

caused a number of businesses to rethink the 

attractiveness of the city.

Medium

Industrial district $50 million The industrial district is in a low-lying area of filled land, 

putting facilities and jobs at risk due to flooding.

Medium

Police headquarters $20 million This facility has taken many steps in the past  

five years to mitigate risks.

Low

Shopping mall $15 million Built 30 years ago on high ground, this facility is particu-

larly exposed to high winds.

Low

Marina $5 million The marina is a small facility and would not see major 

damage in most hazard events. 

Low

Fishing industry $5 million The fishing industry is located in a highly vulnerable loca-

tion, but steps have been taken to reduce risk.

Low

Prioritize Vulnerable Assets
Cities have both concrete assets such as power plants, 

industries, and city operational facilities, and less-

tangible assets key to its success, such as reputation, 

access to skilled labor, quality of life, and other com-

ponents. Understanding the risk exposure of specific 

assets and prioritizing them is another way to help 

decision makers focus their efforts on areas where the 

greatest gains can be made. Figure 15 ranks both the 

tangible and intangible assets of a fictional city in the 

United States in priority.
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Though not the focus of this paper, strategies to mitigate 

risk, the process for a cost/benefit analysis, and key 

issues to consider when implementing mitigation projects 

are addressed in this section. Some mitigation and prepa-

ration approaches reduce risk for specific hazards, and 

others are useful to reduce risk and damages for all types 

of hazards—even those not considered in step 1 of the 

risk-assessment process.

Risk Mitigation Approaches  
and Strategies 
On a property-by-property basis, many strategies may 

exist to reduce (or mitigate) risks. To address flood risk,  

for example, one could build a wall around the property, 

raise the property elevation, use deployable flood protec-

tion devices, buy adequate flood insur-

ance, or relocate. There are also many 

community-scale infrastructure strate-

gies, such as levee walls, floodgates, 

deployable structures, and breakwaters.

All such mitigation measures have costs 

and benefits. All properties and cities 

have some subset of mitigation mea-

sures that are cost-effective to reduce 

risk. The process of identifying, prioritizing, funding, and 

implementing mitigation measures is the hard work of cli-

mate change adaptation and resilience-building.

Cost/Benefit Analysis
After a set of feasible mitigation projects is determined, 

a cost/benefit analysis can help inform the decision of 

which risk-mitigation measures should be implemented. 

Project costs should include more than initial invest-

ments; costs for maintenance, operations, or upgrades 

should be considered and included in the calculation of 

the complete net present value. 

Project benefits are typically realized as avoided losses. 

They can be calculated as the difference between risk 

exposure for a defined “business as usual” scenario and a 

“with project” scenario. The ratio of benefits to costs can be 

used to compare the relative cost-effectiveness of a number 

Typical Types of  
Hazard Mitigation 
• Protection and hardening

• Insurance

• Relocation

• Wet flood-proofing

• Hazard preparation

Next Steps: After Risk Assessment
Once a clear understanding is achieved regarding the scale of risk a city or building 
faces, the process of planning, investing, insuring, and protecting assets can begin. 
Knowing which neighborhoods, facilities, populations, and infrastructure networks 
qualify as high-priority assets allows cities to deploy limited resources most effectively.

Definition of Project Benefit 
Benefit = “business-as-usual” scenario risk  

minus “with project” scenario risk

Definition of Benefit-to-Cost Ratio
     B   net present value of all project benefits
             =      
     C    net present value of all project costs
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of viable mitigation options, or it can be used determine the 

cost-effectiveness of a particular preferred option.

It is important to realize that though project benefits may 

be most directly quantified as avoided losses, mitiga-

tion strategies may lead to competitive advantages on 

a regional scale. Communities that are seen as actively 

prepared for risks may attract additional investment.

Mitigation and preparation strategies may also help 

spur a local industry and knowledge base related to a 

particular risk. For example, due to land subsidence, 

Norfolk, Virginia, is facing the largest amount of sea-level 

rise on the U.S. East Coast, but a cottage industry has 

developed in helping homeowners fortify and adapt their 

homes to this ongoing risk. 

Implementation 
As with other large-scale endeavors, the implementa-

tion phase for hazard mitigation can take years—if not 

decades—to move from concept to reality. Some of the 

key components are briefly described below, though each 

in itself could justify a significant body of guidance.

Community Outreach

The best projects seek input from residents and busi-

nesses to fully understand the needs and concerns of the 

community about how climate change will affect them. 

Engaging a community from the outset can help shape 

projects and gain buy-in from the people they will directly 

affect. In view of how directly climate change hazards can 

affect people, outreach is fundamental and critical to proj-

ect design and implementation. 

Funding and Financing

Public infrastructure is notoriously difficult to fund. Climate 

change impacts can put neighborhoods or even whole 

cities at risk, and the best risk mitigation solutions may 

be implemented at a neighborhood or city scale. The 

public good/public expense nature of infrastructure proj-

ects that reduce risks posed by climate change tend to 

put them in the purview of local governments, which face 

enormous demands on very limited financial resources. 

Regulatory Approvals

Regulations developed in North America and Europe to 

protect public interests in waterways, public space, envi-

ronmental assets, and cultural assets will apply to most 

large-scale climate change mitigation projects. Often the 

approvals process can be costly and time consuming. If 

regulatory requirements are understood from the outset, 

they can be anticipated so that progress can continue and 

surprises do not cause delays. 

Other Issues to Consider

A common issue that arises with flood protection proj-

ects is the difficulty in having a reduction of flood risk be 

reflected in the premiums that businesses and home-

owners pay for flood insurance. The U.S. Army Corps of 

Engineers recently developed a levee “certification” system 

in collaboration with the insurance industry so that flood-

insurance premiums reflect the reduction in probability of 

flooding offered by the levee. Other types of hazard events 

have less history and solutions have less maturity, making 

insurance companies less comfortable about predicting 

risk reductions.

Political interests, trends, and viewpoints change 

between administrations and over time, and most large-

scale infrastructure projects will be implemented over 

multiple administrations. Setting up processes for project 

implementation that can operate across political cycles is 

a key to the successful implementation of projects aimed 

at adapting to climate change. 
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The first step is to define all the hazards a community 

faces. Next, a range of scenarios can be developed for 

each hazard representing events with a range of prob-

abilities and impacts. Then, physical, economic, and social 

assets that are affected under these scenarios can be 

identified. For each of these assets, potential damages in 

each scenario can be calculated and added up to produce 

a total annual risk exposure for the community. Finally, 

annual risk exposures can be calculated for future years 

and aggregated to understand the net present value of the 

total risk the community faces.

This risk-assessment process can help a community under-

stand the resources it will need to invest in and how it might 

prioritize strategies to reduce risk. Informed and prepared 

communities will be more resilient to risks and will bounce 

back more quickly than those that are unprepared and 

uninformed. Building resilience starts long before disaster 

strikes, and this guide can help cities get started. 

Conclusion
Climate change has shifted the landscape of risk for communities around the world. For 
municipal leaders, the best way to respond to this challenge is to understand the risks 
that their communities face.

A National Guard vehicle moves through flooded streets in 
Burlington, North Dakota, in June 2011.SE
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Appendix: Risk-Assessment Tools  
and Resources
CanVis

The CanVis tool, from the National Oceanic and 

Atmospheric Administration (NOAA), allows users to upload 

a local picture and use the software to visualize impacts 

from flooding and sea-level rise projected onto the picture.

http://coast.noaa.gov/digitalcoast/tools/canvis

Climate Adaptation Knowledge Exchange

This searchable database contains case studies, local 

government adaptation plans, and resilience tools for a 

broad range of geographies and risks.

www.cakex.org

Climate Change Knowledge Portal

This tool developed by the World Bank provides 

information, data, and reports on climate change using 

an interactive map, including historical temperature and 

precipitation data for each month of the year.

http://sdwebx.worldbank.org/climateportal/index.cfm 

Coastal Resilience Mapping Portal

This site helps in visualization of sea-level elevation  

now and in the future in cities in certain parts of the 

United States.

http://maps.coastalresilience.org/network 

Colorado Wildfire Risk Assessment Portal

www.coloradowildfirerisk.com/map 

CRiSTAL

The Community-based Risk Screening Tool—Adaptation 

and Livelihoods (CRiSTAL), developed by the International 

Institute for Sustainable Development, provides down-

loadable software and models for use in community 

planning and risk assessment, with special packages for 

food security and forests.

www.iisd.org/cristaltool

FloodTools

Developed by the private company National Flood Services, 

this tool provides flood-risk maps and a loss calculator 

based on a property’s address. The loss calculator 

provides a dollar figure for property damage and personal 

losses based on the depth of floodwater. 

www.floodtools.com/Home.aspx 

Hazus

Hazus is a software tool from the Federal Emergency 

Management Agency (FEMA) that uses geographic 

information system (GIS) data to estimate loss scenarios 

from floods, earthquakes, and hurricanes.

https://www.fema.gov/hazus
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National Climatic Data Center

The National Oceanic and Atmospheric Administration’s 

(NOAA) National Climatic Data Center (NCDC) provides 

public access to the nation’s climate and historical 

weather data and has a specialized component that 

studies and predicts climate change variability. 

www.ncdc.noaa.gov

Texas Wildfire Risk Assessment Portal

https://www.texaswildfirerisk.com/map 

Additional Resources
Federal Emergency Management Agency (FEMA)

• Mitigation Planning How-To Series (11 documents) 

www.fema.gov/media-library/collections/6 

• “Understanding Your Risks: Identifying Hazards and 

Estimating Losses”

www.fema.gov/media-library-data/20130726-  

1521-20490-4917/howto2.pdf 

• Guidelines and Standards for Flood Risk Analysis and 

Mapping (nine documents) 

www.fema.gov/media-library/resources-documents/

collections/361 

ICLEI Resilient Cities Series

http://resilient-cities.iclei.org 

National Flood Insurance Program

https://www.floodsmart.gov/floodsmart 

Rockefeller Foundation 100 Resilient Cities 
Challenge

www.100resilientcities.org

ULI Urban Resilience Program

uli.org/research/centers-initiatives/urban-resilience-

program

riskassessement 32pgs.indd   26 4/21/15   3:23 PM



riskassessement 32pgs.indd   27 4/21/15   3:23 PM



1025 Thomas Jefferson Street, NW 
Suite 500 West 
Washington, DC 20007-5201

www.uli.org

riskassessement 32pgs.indd   28 4/21/15   3:23 PM


