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Study 1: Survey of over 1,000 residents in NYC  

A block-level gird flood risk model was developed as part of a full 
cost-benefit analysis of flood protection measures for the city  
(joint work with J. Aerts, W. Botzen, K. Emanuel, N. Lin and H. de Moel, 
Measuring Flood Resilience Strategies for Costal Megacities, Science, 2014) 
 
Conducted a survey of homeowners in New York City in 2013 and 
superposed their response/location on the top of model results 
 
First empirical study ever completed on divergence of flood risk 
perception that looks at both the perception of probability and 
severity of a flood.  
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Finding 1: Many people underestimate the severity of the flood 

Source: Joint work with W. Botzen and H. Kunreuther, forthcoming Judgment and Decision Making 
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Study 2. This contributes to a vulnerable financial situation 
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Portion of homeowners and small businesses with flood insurance in areas 
inundated by flood surge from Sandy in 2012 

Source: Joint work with C. Kousky – Wharton Risk Center Issue Brief 4 



People get their risk information from FEMA and through 
flood insurance premium as a signal of exposure 

• Problem 1: Our national debate needs to change focus from 
probability (which people don’t know what to do with) to 
severity 

• Problem 2: The (artificial) binary frontier between SFHAs and 
non-SFHAs is misleading (see study 3 next) 

• Problem 3: The situation where many people receive 
subsidized rates or largely overpay for flood insurance ---
without even knowing it --- is unsustainable in today’s world 
(see study 4) 
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Study 3. An Analysis of 35 Years of Flood Insurance Claims in the U.S. 

 First empirical large-scale analysis of flood insurance claims ever performed 

 Over 1 million of single-family NFIP claims between 1978 to 2012 

 Nationwide 

 Location, type of housing, flood zone, pre/post-FIRM, repetitive losses, etc.  

 Focus here only on one of the many results of study 3  
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Study 3. An Analysis of Flood Insurance Claims in the U.S. 

NFIP Claim Statistics (in 2012 USD) for Single-Family Homes over the period 1980-2012 

Sources: Joint work with C. Kousky, forthcoming in Journal of Risk and Insurance 

Average claim rate is higher than the 1% level FEMA uses in 
both SFHAs and non-SFHAs: 1.45% (# claims per year / # PIF) 

- In “high risk” SFHAs: 1.55% 
- In “low risk” non SFHAs: 1.27% (but not that low) 
- No statistically significant difference found in these rates 

across the two groups for any decade or for the entire time 
period  

- The claim rate is actually higher in “low risk” non-SFHAs for 
10 years.  

 
This is likely to be very confusing for the residents….  
 

A focus on severity would help too: 

Mean claim: $35,000 

Median: $12,500 
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Study 4: Tying Flood Insurance to Flood Risk for Low-Lying 
Structures in the Floodplain – NRC Report – June 2015 

NRC Committee Members 
 

David Ford, Chair, David Ford Consulting Engineers 
Ross Corotis, University of Colorado, Boulder 
Wei Du, Corelogic Spatial Solutions 
Clive Goodwin, FM Global Insurance Company 
Larry Larson, Association of State Floodplain Managers 
Howard Leikin, FEMA, retired 
Martin McCann, Jack R. Benjamin & Associates 
Laura McLay, University of Wisconsin, Madison 
Erwann Michel-Kerjan, Wharton School, University of 
Pennsylvania 
Lindene Patton, Corelogic Spatial Solutions 
Patricia Templeton-Jones, Wright National Flood 
Insurance Company 
Susan Voss, American Enterprise Group, Inc. 
 
Anne Linn, NRC staff 
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What is the concern? 

Low lying = high flood risk 
• flood more frequently 

• flood deeper 

• flood for longer periods 

• suffer a higher proportion of damage from  
small flood events 
 

Up to 1 million low-lying structures in 
NFIP portfolio (most concerned by 
BW12 and Affordability 2014). 

NFIP wants to ensure rates are fair and 
accurate. 

But FEMA is lacking elevation data for 
up to 750,000 of these 1 million houses. 

Low-lying structure 

Structure built to NFIP standards 
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Focus of NRC Report 

• This report examines methods for calculating  
risk-based rates for low-lying structures 

• Examine current NFIP methods and possible changes to 
those methods 

• Identify data and analysis needs 
• Discuss issues of feasibility and cost for implementing 

risk-based rates for low-lying structures 
 

• Focus is on methods, not on what those rates or 
premiums should be 
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Key Incremental Changes 

• Enhance flood hazard assessment 
• Account for frequent flooding, which causes significant portion of potential 

losses 
• Localize flood hazard description, rather than using averages  

 

• Expand exposure and vulnerability assessment 
• Determine the extent to which structure damage is caused by factors other 

than inundation depth 
 

• Account for effectiveness of levees 
• Assess the protection of non-accredited levees against frequent floods 

 

• Change underinsurance adjustment 
• Tie to replacement cost of the structure, rather than average building values 
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Take Aways 
• Subsidized rates are being replaced by risk-based rates → premiums will go up 

significantly for low-lying structures and other residents 

• Risk-based pricing reflects the true cost of living in flood prone areas and should 
help enhancing personal and community responsibility (other NRC work on 
community-based insurance) 

• Affordability can be addressed if a dedicated program is well-designed, based on 
income and transparent (other NRC work) 

• Our NRC report shows that NFIP (or private re/insurers) cannot develop fair and 
accurate rates without 

• structure elevation and consistent replacement cost data – the data exists  

• changes to methods to price more granularly and transparently – this can be done 

Improving Americans’ knowledge about flood risk can be enhanced by peer-reviewed empirical analysis.  

Transferring this new knowledge is then key to improving financial protection, and resilience altogether.  
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