DAMAGE THAT RESULTS FROM HURRICANES
Three major kinds of damage from hurricanes are (1) direct damage from winds and rain
(building collapse and flying debris), (2) direct damage from the storm surge (flooding), and (3)
secondary damage during the cleanup, such as electrocution, exposure to hazardous materials,
burns, and to a limited extent contagious disease.
The distribution of damage caused by a hurricane is uneven. The most intense hurricanes
(Simpson scale 3-5) cause 83% of damage but are only about 20% of all hurricanes. A common
notion is that hurricanes are getting more severe and more costly. This is not accurate if the
damage from hurricanes is adjusted to the same year dollar value. If 1992 is used as a value base,
the greatest damage occurred in Alabama in 1926, followed by the entire southeastern coast
between 1940 and 1960, and again in the 1990s. However, the latter is primarily attributed to
damage caused by Hurricane Andrew, a single incident.
Wind Damage
Hurricane winds, which can be sustained at over 100 mph, are capable of causing considerable
damage. Most of the wind damage, however, is caused by many small vortices in the wall of the
storm’s eye. Although their speeds may not be great (30 mph), when they rotate in the same
direction as the hurricane, the wind speeds are additive to those of the hurricane. Therefore a
hurricane with sustained winds of 75 mph will have wind gusts of over 100 mph. This explains
the sometimes patchy distribution of damage, such as completely destroyed property right beside
property that appears to be untouched. Many hurricanes also produce tornadoes, which can reach
wind speeds of more than 200 mph.
Storm Surge
The storm surge is responsible for 90% of all hurricane-related deaths in the United States. The
height of the storm surge of a hurricane is the difference between the measured height of the
ocean and the predicted tide level. The damage is usually worst when the storm surge coincides
with a high tide because the height of the water is then highest, even though the storm surge
alone may not be relatively high.

Two forces make up the storm surge: (1) the low barometric pressure that literally sucks water
into the center of the hurricane, and (2) the pileup of this excess water against the shoreline as
the storm moves westward. The drop in barometric pressure will raise 1 foot of water per 1-inch
drop in barometric pressure. This effect usually accounts for about 2 feet of the height of the
storm surge. As this dome of water is pressed into the shoreline by the winds that move the
hurricane westward, the water backs up and rises typically another 2 to 10 feet. Storm surges are
greatest when they coincide with high tides. Huge surges have been recorded. Hurricane storm

surges can be as high as 25 feet above normal and affect hundreds of miles of coastline. Storm
surges cause considerable damage by coastline erosion and inland backwater surges. Examples
of high storm surges are Hurricane Camille at 30 feet and Hurricane Hugo at 17 feet.
Other
Damage and safety are determined by the degree to which evacuations can be conducted and
building codes be enacted and enforced for property in hurricane-susceptible areas. Safety
through evacuation is based on the accuracy of the weather forecast, adequacy of landfall
warning, transportation, and sheltering. Building construction codes greatly affect the amount of
damage. For example, two comparable hurricanes, Alicia in Texas in 1983 and Diana in North
Carolina in 1984, affected similar towns, which distinguished themselves primarily in their
building codes. Whereas communities in Texas suffered damage to 70% of the homes, North
Carolina suffered damage to only about 3% of the homes.

Storm track and surge charts for Hurricane Carol, August 28 to September 1, 1954. (From
Monmonier M: Cartographies of danger: mapping dangers in America, Chicago, 1997,
University of Chicago Press.)

