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Every year, natural disasters and man-made hazard events cause fatalities and injuries, and cost billions of dollars
in property damage throughout the United States. Mitigation creates real value for the American people by reducing
loss of life, injuries and property damage for communities who are faced with these hazards as well as by minimizing
disruption and enabling faster recovery.
The Federal Emergency Management Agency (FEMA) Building Science Branch studies these hazards and provides
technical services within FEMA, to the rest of the federal government and to our private sector partners. With a focus
on earthquake, wind, flood and other natural and man-made hazards, the Building Science Branch takes a lead role
in developing state-of-the-art publications, guidance materials, tools, training, technical bulletins and recovery
advisories that incorporate the most up-to-date building codes, flood damage resistant requirements, seismic design
guidelines and wind design requirements for new and existing buildings.
For more information on the Building Science Branch, visit: fema.gov/building-science.
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Snow

Arlington, MA – Houses and cars were covered with snow as high winds
created deep snow drifts. Source: FEMA.
Buildings may be vulnerable to structural failure and possible collapse if basic preventative steps are not taken in
advance or during a snow event. Design snow loads for a building can vary based on multiple factors such as importance,
occupancy, and use of the building, exposure of wind to roof, a roof’s slope and shape, any obstructions, as well as
thermal conditions of the building.
Snow densities and drifting present their own unique challenges.
For example, light powder snow, heavy snow, ice, and mixes weigh
differently per square foot. Depending on the wind speeds and the
shape of the roof, snow drifts may be of concern also.

Snow Load Safety Guide

The FEMA Snow Load Safety Guidance flyer provides several
guidance aids for Snow Load safety including what to do before a
snow event, key safety issues for buildings during the event, and
what to do after
Increased snow damage resistance can be achieved through
improvements in codes and standards on new and existing buildings
as well as better preparation and recovery efforts.
Regional and local considerations are also in place as different
parts of the United States experience snows in different amounts
and varieties. While International Building Codes (IBC) provides the
groundwork, local authorities and structural engineers are most
familiar with their region’s snow characteristics.

FEMA’s Snow Load Safety Guide provides
examples of many factors that attribute
to winter storms and how they affect
each building differently. By combining
IBC standards with local authorities and
engineers experience, regions can be more
prepared for any upcoming storms.
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Landslides

Oso, WA, March, 22, 2014 – Evidence of the landslide from a year ago lies behind the
new State Route 530 in Washington. The slide destroyed 49 homes and took the lives of
43 individuals at 10:37 a.m. Source: FEMA.

Landslides occur when the slope or soil stability changes from stable to unstable, which may be caused by earthquakes,
storms, volcanic eruptions, erosion, fire, or additional human-induced activities. Slopes greater than 10 degrees are
more likely to slide, as are slopes where the height from the top of the slope to its toe is greater than 40 feet. Slopes are
also more likely to fail if vegetative cover is low and/or soil water
content is high.

Landslide Fast Facts

Potential impacts include environmental disturbance, property
and infrastructure damage, and injuries or fatalities. To help
mitigate landslide hazards, communities can acquire and demolish
or relocate at-risk buildings and infrastructure and enforce
permanent restrictions on development after land and structure
acquisition.
Design, building, and grading codes are regulatory tools available
to local government agencies for achieving desired design and
building practices. They can be applied to both new construction
and pre-existing buildings.
In rare cases, such as those involving large offshore structures,
the effect of landslides can be considered explicitly as part of the
design, and the facility can be built to resist landslide damage.
Existing structures in landslide-prone areas can be modified to be
more accommodating to landslide movement.

Landsliding in the United States
causes an average of 25 to 50
deaths.

$1 to $2 billion in economic losses
occur annually.
Although all 50 states are subject
to landslide activity, the Rocky
Mountain, Appalachian, and
Pacific Coast regions generally
suffer the greatest landslide
losses.

Learn more about landslide mitigation in FEMA 182, Landslide Loss Reduction: A Guide for State and Local Government
Planning.
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Wildfire

Middletown, CA - Disaster Survivor Debbie Wallace looks on, as her home, car, cat,
horse, and barn were lost in the wildfire disaster. Source: Adam DuBrowa/FEMA.

During an average fire season, hundreds of homes are damaged or destroyed by wildfire, and in extreme fire conditions,
thousands of homes can be damaged or destroyed. Severe fire weather in areas with significant amounts of wildland
fuels can lead to extreme fire behavior. Although the severity and timing of fire seasons vary widely from region to
region, wildfires often pose a threat to lives, property, and resources.
Wildland fuels vary throughout the United States. In the Pacific northwest and the Lake States, forests are the
predominate wildland fuel. In southern California, chaparral brush predominates. The plains states have grass and
oak woodlands, New Jersey has Pine Barrens, and the southeast has pine and hardwood forests. Factors including
defensible space, building envelope, community infrastructure, typography, and weather all contribute to the
probability of a home surviving a wildfire. FEMA provides tips, standards, and recommendations to assist in building the
ideal home for the region.
Through a series of 17 Technical Fact Sheets, an overview of everything to
build a home in a wildfire-prone area including selecting a construction
site, foundations, walls, sprinklers, and community infrastructure is
included.
The series of Technical Fact Sheets from FEMA provide information about
how to minimize the potential for damage to or destruction of buildings
in wildfire zones from wildfires. The information pertains to both new and
existing buildings.
Visit fema.gov/building-science-publications-wildfire to learn more about
mitigation efforts for wildfires.
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Hail
Hailstorms are a potentially damaging outgrowth of severe thunderstorms. Hailstorms frequently accompany
thunderstorms, so their locations and spatial extents overlap. Hail can cause substantial damage to vehicles, roofs,
landscaping, and other areas of the built environment. U.S. agriculture is typically the area most affected by hail
storms, which cause severe crop damage even during minor events.
For new construction as well as retrofitting existing buildings, techniques to minimize hail damage include:
• Measures such as structural bracing, shutters, laminated glass in window panes, and hail-resistant roof coverings
or flashing in building design to minimize damage.
• Improving roof sheathing to prevent hail penetration.
• Installing hail resistant roofing and siding.
• Contacting the Insurance Institute for Business and Home Safety (IBHS) to learn more about the most appropriate
type of roof covering for your geographic region.
For more information, view FEMA’s Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards.

Human-Made
FEMA created a series of human-made disaster publications
directed at strengthening the building inventory to reduce the
potential impact from the forces that might be anticipated in a
terrorist assault. The objective of the series is to reduce physical
damage to structural and nonstructural components of buildings
and related infrastructure, and to reduce resultant causalities
form impact by conventional bombs, chemical, biological, and
radiological agents; earthquakes; floods; and high winds.
View Building Science Branch’s Risk Management Series to learn
more about human-made hazards.
New York, NY, October 10, 2001 – The wreckage of the World Trade Center still
smolders as recovery operations continue, nearly a month after the terrorist attack.
Source: Michael Rieger/FEMA

5

Building Science Branch Library
Communities can strengthen their ability to reduce the loss of life, injuries and property damage by taking advantage of the vast
resources available in the FEMA Building Science Library. The information in the library can help communities and interested
citizens understand impacts from hazards, determine the appropriate standards for new construction, determine how best to
retrofit existing structures to mitigate the risk of damage, and understand the benefits of enhancing or updating building codes to
reduce the community’s risk.
For more information about FEMA Building Science publications, please contact the FEMA
Building Science Helpline by email at FEMA-BuildingScienceHelp@fema.dhs.gov or by
phone at (866) 927-2104 (toll free).
To subscribe to FEMA Building Science e-mail updates, visit https://service.govdelivery.
com/accounts/USDHSFEMA/subscriber/new?topic_id=USDHSFEMA_193.

Oklahoma County, OK, May 24, 2010 – Little remains of a home destroyed by one of the 22
confirmed tornadoes that swept across eastern Oklahoma. Source: Win Henderson/FEMA.
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