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Outline:
- Different Ways to Measure Disaster Impact

- U.S. Data Sources / What we are Measuring

- Disaster Cost Comparison & Mapping

- Monte Carlo Simulation of Cost Uncertainty 

- Future Research 
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Disasters Impacts Measures
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We seek to account for total, direct losses (i.e., insured and uninsured) for assets including: 

– physical damage to residential, commercial and government buildings, 
– material assets (content) within a building, 
– time element losses (i.e., time-cost for businesses; hotel-costs for loss of living quarters)
– vehicles, boats, offshore energy platforms, 
– public infrastructure (i.e., roads, bridges, buildings) and
– agricultural assets (i.e., crops, livestock, timber).
– Does not take into account:  natural capital losses; healthcare-related costs; value ($) associated with loss of life
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Disaster Types Hurricanes/ 
Tropical 
Storms

Severe 
Local 

Storms

Winter 
Storms

Crop 
Freeze

Wildfire Drought / 
Heat 
Wave

Inland / 
Riverine 
Flooding

Primary data 
used in 
assessments

ISO/Property
Claim Service

x x x x

FEMA (PDD) x x x x x x

FEMA (NFIP) x x

USDA/RMA x x x x x x x

Supplemental 
data used in 
assessments

NIFC x

EIA x x x x x

USACE x

State Agencies x x x x x x x
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What we find:  From 1980-2015, the U.S. has experienced 188 distinct billion-
dollar weather & climate events - each causing at least $1 billion in direct losses
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- The total, direct losses from these 188 events > $1 trillion (CPI-adjusted to present) 
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*188 weather and climate disasters reached or exceeded $1 billion during this period (CPI-adjusted)
Please note that the map reflects a summation of billion-dollar events for each state affected (i.e., it does not mean that each state shown suffered at least 
$1 billion in losses for each event).

Droughts and Heat Waves

Flooding Wildfires Severe Local Storms

Winter Storms Tropical Cyclones

• 188 distinct U.S. Billion-dollar weather and climate disasters: 1980-2015*
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 188 weather and climate disasters reached or exceeded $1 billion during this period (CPI-adjusted)
Please note that the map reflects a summation of billion-dollar events for each state affected (i.e., it does not mean that each state shown suffered at least 
$1 billion in losses for each event).
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• In 2015, the U.S. experienced five distinct B$D disaster event types; ≥ 5 event types occurs infrequently
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Normal
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Minimum 26,539 26,669 26,308 26,518
Maximum 40,922 35,468 39,065 35,571
Mean 30,356 30,451 30,334 30,445
Median 30,233 30,382 30,191 30,355
75% CI 28,808 

31,974
28,592
32,368

28,772
31,995

28,518
32,435

90% CI 28,311 
32,903

28,003
33,205

28,232 
32,883

27,963 
33,327

95% CI 27,998 
33,661

27,720
33,668

27,886
33,508

27,634
33,802

Case 3 results: 5% perturbation on values, parameters normally distributed 

Source:  Smith and Matthews, 2015: Quantifying Uncertainty and Variable Sensitivity 
within the U.S. Billion-dollar Weather and Climate Disaster Cost Estimates
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https://www.ncdc.noaa.gov/billions/docs/smith-and-matthews-2015.pdf
https://www.ncdc.noaa.gov/billions/docs/smith-and-katz-2013.pdf
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NOAA’s National Centers for Environmental Information:
www.ncei.noaa.gov

 U.S. Billion Dollar Disasters:  www.ncdc.noaa.gov/billions/

NOAA Contact:
Adam.Smith@noaa.gov, 828-271-4183 

(National Centers for Environmental Information  - Center for Weather and Climate)
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http://www.ncdc.noaa.gov/
https://www.ncdc.noaa.gov/billions/
mailto:Katy.Vincent@noaa.gov
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• In 2015, there were 10 weather and climate disaster events with losses exceeding $1 billion 
each across the United States

• These events include a drought event, 2 flooding events, 5 severe storm events, a wildfire 
event, and a winter storm event
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ISO/PCS FEMA 
(state/local disaster 

assistance)

FEMA 
(NFIP)

USDA Army 
Corps

NIFC State 
Agencies

Data Provided:     Residential,   
- Commercial property
- Business interruption,    
- Vehicles (insured w/ 
comprehensive cover)
-Boats, Inland marine
-Demand surge
Not provided: 
Agriculture, Flooding, 
Aviation, Ocean Marine, 
Loss above limits

Provided:     
Government disaster 
assistance, debris removal, 
financial aid 
Public Assistance, 
Housing Assistance, 
Individual Assistance, 
Small Business loan 
Assistance

Provided:     
Insured flood 
loss for 
residential and 
commercial 
properties

Provided:   
Insured  multi-peril 
crop/livestock 
insurance payouts, 
crop progress and 
quality reports
market value of crop 
production

Provided:     
Annual flood 
event 
summaries 
and major 
flood event 
reports that 
detail levee 
damage, other 
damages

Provided:     
Wildfire losses to 
structures; 
commercial 
timber; wildfire 
suppression costs, 
deaths; acreage 
burned

Provided:      
Total 
estimated 
crop losses
Surveyed % of 
properties 
with multi-
peril and flood 
insurance

Temporal 
Period

1949- present 1964-present (state)
1989-present (county) 

1968-present 1948-present (state)
1989-present 

(county) 

1983-present 1960-present By specific 
disaster

Spatial 
Resolution

State-level State-level
County-level

State-level State-level
County-level

River-basin,
State-level

Region, State, 
county

State-level

Update Lag 
Time 

Weeks to months Weeks to months Several 
months

Weekly, monthly,
Annual (depending 

on data product)

Annual 
report

Days to weeks Several 
months

Data 
Sources

Surveys of insurers, 
market share analysis, 

air/ground damage 
surveys, interviews, 

etc.

State and local disaster 
needs / grants

Flood 
insurance 

payouts

Farmer and field 
surveys; data from 
partner insurance 

companies

Floodplain, 
household 

and business 
surveys

Fields reporting, 
state and local 
fire authorities

Local and 
State farm 

reporting to 
USDA; city / 

state damage 
assessment 

Changes in 
Recording 
Threshold

$1 M (1949-1981)
$5 M (Jan. 1982-

1997)
$20 M (Jan. 1997-

present)

County/per capita 
indicators adjusted each 

fiscal year to reflect 
changes in CPI. Assists in 

FEMA’s evaluation of 
disaster impact at 

county-scale (e.g., $2.83, 
$2 94)

Single-family 
dwelling limits:

1977-1994 
Structure$150k

Content:$50k
1994-2009 

Structure$250k 
Content:$100k

Many programs 
(e.g., SURE, NAP,LIP) 

offer assistance  
from 50% -85% 

Major crop 
insurance policy 
revision in 1994

Stats after 1983 
were compiled by 

states and 
agencies. Stats 

before 1983 
undergoing 

reanalysis
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[1] Further cost figures on individual events in 2015 will be updated when data are finalized. 
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• FEMA uses NCEI historical snow 
information to adjudicate requests 
for snowfall disaster relief

• FEMA is actively supporting NCEI’s 
effort to overhaul the historical 
snowfall database to:
– Incorporate more historical National 

Weather Service data previously 
digitized from paper 

– Improve quality control of the 
underlying data

– Utilize a larger and broader and 
cleaner set historical snowfall 
information

– Provide a more effective snowfall 
data coordination point for Federal 
and State partners
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• NCEI hosts www.drought.gov, the 
primary public face of the 
interagency National Integrated 
Drought Information System
– NIDIS supports preparedness, 

mitigation, planning and response 
to drought across multiple 
jurisdictional scales

• Additionally, NCEI provides support 
for the weekly US Drought Monitor 
Assessment, upon which USDA 
bases billions of dollars drought 
relief decisions annually

21

http://www.drought.gov/
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• NOAA Extreme Weather Information Sheets provide residents 
with a "one-stop" ready reference containing phone numbers 
and Web site information residents can use during 
potentially life-threatening weather emergencies.

• Published each year for the Atlantic hurricane season, the 
NOAA Extreme Weather Information Sheets provide critical 
information for contacting government officials and 
monitoring information resources.

See:  http://www.ncddc.noaa.gov/activities/weather-ready-nation/newis/
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http://www.ncddc.noaa.gov/activities/weather-ready-nation/newis/
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