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HURRICANE MICHAEL (2018)
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How did we get here?
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Source: Washington Post
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HAZARD

● Since 1980, frequency of landfalling 
hurricanes has increased

● Intensifying hazards (heavy rainfall)
● Storms slowing and stalling (heavy rains, 

storm surge)
● Rapid intensification (inland strong winds)
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HURRICANE LAURA (2020)
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HAZARD

EXPOSURE
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Sea Level Rise Hurricanes

Extreme RainDrought
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HAZARD

EXPOSUREVULNERABILITY
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Even compliant states like 
North Carolina are 1-2 
cycles behind the latest 
national model codes
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Alabama Louisiana Mississippi Texas 
Avg. Built in Single Year 0.06% 0.25% 0.16% 0.24%

HURRICANE IRMA (2017)
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PERCEIVED 
THREAT

PERCEIVED 
EFFECTIVENESS

PERCEIVED 
AFFORDABILITY 

PERCEIVED 
VULNERABILITY

Q82. How worried are you about hurricanes hitting your area?

Q61b. What is the chance of a strong hurricane hitting your 
home in the next five hurricane seasons (2017-2021)? 

Not at all 
likely

Not very 
likely

Somewhat 
likely

Very likely

Not at all 
worried

Not very 
worried

Somewhat 
worried

Very 
worried
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PERCEIVED 
THREAT

PERCEIVED 
EFFECTIVENESS

PERCEIVED 
AFFORDABILITY 

PERCEIVED 
VULNERABILITY

Q76. How effective do you think the following home upgrades or repairs are in reducing 
the risk of damage to your home in strong hurricanes?

Very effective

Somewhat effectives

Not very effective

Not at all effective

Certified Garage Doors

Certified Shingles

Hurricane Straps

Certified Windows

Window Coverings

Percentage of Respondents
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PERCEIVED 
THREAT

PERCEIVED 
EFFECTIVENESS

PERCEIVED 
AFFORDABILITY 

PERCEIVED 
VULNERABILITY

Q75. For you personally, how affordable is each action?

Certified Garage Doors

Certified Shingles

Hurricane Straps

Certified Windows

Window Coverings

Very affordable

Somewhat affordable

Not very affordable

Not at all affordable

Percentage of Respondents
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PERCEIVED 
THREAT

PERCEIVED 
EFFECTIVENESS

PERCEIVED 
AFFORDABILITY 

PERCEIVED 
VULNERABILITY

Q69. If a strong hurricane hit your home, how likely are the following parts to sustain 
significant damage?

Roof Roof-to-Wall 
Connects.

Windows Entry Doors Garage 
Doors

Patio Doors

Not at all likely Not very likely Somewhat likely Very likely
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CHALLENGE: Building codes create the impression that buildings are not as vulnerable as they are.
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*Hartwig, R.P., & Wilkinson, C. (2016). Residual Market Property Plans: From Markets of Last Resort to Markets of First Choice. 
Insurance Information Institute, May. Available at: https://www.iii.org/sites/default/files/docs/pdf/residual_markets_wp_051616.pdf.

18

Deficits in 28/31 FAIR plans
1 or more underwriting loss in all wind/beach plans*

Exposure 
$55B 1517% Increase in exposure

Exposure
$885B

1990 1995 2000 2005 2010 2015 2020

● Premium hikes
● Hurricane deductibles
● Withdrawal of coverage and refusal to underwrite policies 
● Rapid growth in residual markets: Fair Access to Insurance Requirements 

(FAIR) Plans, Beach and Windstorm Plans
● State regulations require insurers to pool into coastal underwriting associations, 

insure high risk individuals, and cap premiums
● Most plans are currently insolvent, even with reinsurance 

IMPLICATIONS OF THE LIFE-SAFETY APPROACH
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MOVING BEYOND LIFE-SAFETY
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WHERE ARE OUR POINTS OF INFLUENCE?
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What can we learn?
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64
Events

24
Briefings

41
Reports

CHRONOLOGY & GEOGRAPHIC COVERAGE
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2017 2018 2019 2020 2021

EARTHQUAKE TORNADO HURRICANE TSUNAMI

RESPONSES & COMMUNITY BUILDING

V. 1.0

PILOT

V. 2.0

OPS

+30k
Records
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MOBILE PHONES FOR SCALABLE DATA COLLECTION
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TCLA Detection using Machine Learning

Kijewski-Correa, T.,  Canales, E., Hamburger, R., Lochhead, M., 
Mbabazi, A., Presuma, L. (2024), “A Hybrid Model for Post-Earthquake 
Performance Assessments in Challenging Contexts,” Bulletin of 
Earthquake Engineering, https://doi.org/10.1007/s10518-024-01927-8

NIPPES EARTHQUSKE (2021)
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MINING DATA FOR BRIGHT SPOTS

https://doi.org/10.1007/s10518-024-01927-8
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Roueche, D.B., Nakayama, J.O., Kijewski-Correa, T., Prevatt, D.O. (2023) “Unified Multievent Windstorm Performance Testbed for 
Single-Family Residential Buildings,” Natural Hazards Review, 25(2), https://doi.org/10.1061/NHREFO.NHENG-1796

UNIFIED WINDSTORM RESIDENTIAL DATABASE

STR SUB CVR STR SUB CVR FEN
ROOF WALL

HURRICANES

STR SUB CVR STR SUB CVR FEN
ROOF WALL

TORNADOES

https://doi.org/10.1061/NHREFO.NHENG-1796
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Panama City
Beach, FL: 2072

Mexico 
Beach, FL: 172

27

[m/s]

Field (Pre-FBC)
Field (FBC)

HAZUS-HM

Total Expected Losses (Sum of Loss Ratios)
Location IBC/IRC FBC (no retrofits) FBC (retrofits)
Mexico Beach 122.33 115.22 113.64
Panama City Beach 383.81 366.80 354.70

IMPROVED LOSS MODELING

HURRICANE MICHAEL (2018)

Angeles, K. and Kijewski-Correa, T. (2022) “Bayesian Data Integration Framework for the 
Development of Component-level Fragilities Derived from Multiple Post-Disaster Datasets,” 
Structural Safety, 99, https://doi.org/10.1016/j.strusafe.2022.102260

https://doi.org/10.1016/j.strusafe.2022.102260
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What can we do?
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Lesson 1: Message today’s benefits, not tomorrow’s consequences



PULTE INSTITUTE FOR GLOBAL DEVELOPMENT | KEOUGH SCHOOL OF GLOBAL AFFAIRS
DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING AND EARTH SCIENCES

0 5 10 15 20 25 30 35 40 45 50 55 … 100

Cost

Political 
Turnover

Real Estate Market 
Turnover

Typical Building Lifespan

30

Lesson 1: Message today’s benefits, not tomorrow’s consequences
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● Affordability is not the primary 
barrier to action, nor is income  

● Owner’s don’t take action to avoid 
future losses 

● Property values need to reward 
resilience, insurance credits too slow
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Lesson 1: Message today’s benefits, not tomorrow’s consequences
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Lesson 2: Build Back Better. Build Better Before. 

HURRICANE LAURA (2020)
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H Laura (8/2020) Winter Storm Uri (2/2021)

H Sally (9/2020) Louisiana Flooding (5/2021)

H Delta (10/2020) H Ida (8/2021)

H Zeta (10/2020) TS Nicholas (9/2021)
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W21

F21
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TSN

HL HD W21 F21 HI

Case Study in Compounding Disaster: Lake Charles, Louisiana
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Lesson 3: Design with nature, not against it

HURRICANE IAN (2022)
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HURRICANE MATTHEW (2016)

Lesson 3: Design with nature, not against it
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Lesson 4: A Minimum is a minimum

MIDWEST TORNADO OUTBREAK (2021)
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Lesson 4: A Minimum is a minimum

MIDWEST TORNADO OUTBREAK (2021)
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Lesson 5: Know when it is time to hide, and when it is time to run

BABCOCK RANCHSHELTER IN PLACE
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● Losses are mounting globally
○ Hazards, exposure and vulnerability are all contributing  
○ Driven by our policies, our behaviors, our design philosophies

● Fundamentally rethink how and where we build
● Understand (perverse) incentives and human behavior 

○ Need to change how we message → co-benefits today
○ New era: compounding losses → Build Better Before 
○ Design with nature to reduce costs
○ Remember a code minimum is a minimum (occupant vulnerability and 

functional recovery objectives) 
○ Are we prepared to advise communities regarding when it is time to 

hide or retreat?

TAKEAWAYS
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