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Avoiding Catastrophe
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resilience





The Growing Cost of Disasters

341
BILLION DOLLAR 

DISASTERS

1980-2022

Source: NCEI / NOAA



The Growing Cost of Disasters

Hurricane Laura (2020) Hurricane Delta (2020)

Hurricane Zeta (2020)Hurricane Ida (2021)





The images of loss and 
displacement are all 
too familiar…



How  do 
w e break
the chain ?

DAMAGE

DISRUPTION

DISPLACEMENTREBUILD

SEVERE 
WEATHER
DRIVES LOSS
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Storm surge
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Select Northeast Rainfall Totals
Midtown Manhattan, NY 7.49” Hopewell Township, NJ 9.02”

Stamford, CT 8.10” Ringoes, NJ 9.73”

Madison, CT 8.90” Manville, NJ 10.06”

North Arlington, NJ 8.80” Downingtown, PA 10.10”

Cranford, NJ 9.05” Coatesville, PA 9.02”

Newark Airport, NJ 8.44” Hatfield, PA 8.41”

Wilmington, DE 5.86” Farmington, CT 6.27”

East Sandwich, MA 6.87” Portsmouth, RI 8.32”

Whitman, MA 6.60” Newport, RI 6.55”





• Linear trends in 
rainfall (1958 – 2016)

• Northeast U.S. is 
experiencing the 
greatest increase

• Louisiana is 
experiencing a 
27% increase

Observed Recent Change in Extreme Precipitation

Source: Climate.gov, Adapted from 
4th National Climate Assessment



Wind



Roof cover, soffits, facia

Wall cover

Roof sheathing,  roof structure

Total collapse

PROGRESSION 
OF DAMAGE



SEVERE CONVECTIVE STORMS



Severe Convective Storm Hazards and Loss
Loss  by  SCS Hazard  f rom R isk  Management  So lut ions

Lightning
Lightning, including fires started by lightning 
accounts for about 10%

Hail
Hail accounts for 70% of annual average loss. 
In any given year hail is 60-80% of the 
damage produced by severe convective 
storms

Wind & Tornadoes
Severe winds both from straight-line wind 
events and tornadoes account for about 20% 
of average annual loss. HAIL

Wind & 
Tornado

Lightning



HAIL

Hail is less dense than an 
ice cube in your freezer

It can range in strength 
from slushy to very strong

Layers are caused by 
alternating growth 

processes 

Some hailstones are so 
strong it takes a force of 

several hundred pounds to 
fracture them



Kinetic Energy Size – Mass Strength

Heymsfield et al. 2014 IBHS Field Study data 2012-2017 Giammanco et al. 2015







Ingredients for a 
Catastrophic Hailstorm

Damage to 
structures begins 
often at hail sizes 
above 1.5 inches 

(3.8 cm)

Big Hail

High concentrations 
of hail embedded in 
strong winds make 

even small 
hailstones 
damaging

Lots of Hail + 
Wind 

Our suburban 
environment is 
growing quickly. We 
build larger and 
closer together than 
ever before

Major metro 

U.S. & Canada only 
countries that the 
dominant roof cover 
is asphalt shingles

Most building 
materials are not 
designed to resist 
large hail

Vulnerable 
Roof Covers 



Tornadoes…



United States
Tornadoes
1950-2021



2010-present

1950-1970 1970-1990

Tornado Track
Density

1990-2010



Human perception:
Nothing we can do to prevent damage



FIELD IBHS

April 13, 2020 Chattanooga, TN 
EF-3 Tornado 



Engineers are not 
surprised by 
damage modes.



No Statewide Code

Statewide Code without 
Uniform Enforcement

Statewide and Enforced Code

Statewide Building Codes
ACROSS THE CONTINENTAL UNITED STATES

Landfalling Hurricanes, Tornadoes, 
& Wildfires 

(1950s to Present)



Silver City
Humphreys Co.

Rolling Fork
Sharkey Co.

Amory
Monroe Co.

Outdated and improper 
construction



RESEARCH New standard 
drafted

Draft standard 
is balloted…

Code proposal 
drafted

Code proposal
is balloted…

Consensus code 
Change passes

Published in 
next code
cycle

Adoption!

Adapted from: “Preparing for a Changing Climate” T. Brown-Giammanco (2022), National Institute for Standards & Technology



Keep the roof on and water out.
Enhanced by a sealed roof deck 

and a high performing wind rated 
roof cover.

Keep the roof on, water out. 
Reduce damage amplifiers: 

Strengthen gable walls & porches. 
Strengthen garage door openings.

Protect openings against debris impact

Keep the roof on, water out
Reduce damage amplifiers

Keep the entire building intact with a 
continuous load path & protect against 

debris impact

37

FORTIFIED 
Home™



7% reduction 
in claims rate

13% reduction in 
claim amount

ALABAMA

22% less damage
on average

$3,000 smaller claim
on average

35% less likely 
to have a claim

NORTH CAROLINA

Source: Alabama – IBHS Analysis; North Carolina - NCIUA/NCJUA & NC State Results

FORTIFIED Performs Against Hurricanes

SALLY MATTHEW, FLORENCE, DORIAN, ISAIAS



TAKING 
FORTIFIED™
Into Building 
Codes





Code adoption: 
46 out of 50

Code enforcement &
administration: 
14 out of 25

Contractor licensing &
training:
22 out of 25



SarahDillingham
sdillingham@ibhs.org
IBHS_org
IBHS.org
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