
PART 1PART 1
COASTAL NATURAL HAZARD AWARENESS

In Florida, many different types of natural hazards and severe weather can 
occur. These include hurricanes, flooding, tornadoes, thunderstorms, sea-level 
rise, erosion, drought/extreme heat, wildfire, earthquakes, and even tsunamis. 
This handbook concentrates on the most likely and potentially devastating 
hazards in Florida with regard to loss of life and property damage: hurricanes, 
flooding, and tornadoes. Preparing for these more frequent events will help 
protect against other hazards, too. The costs and impacts from hazards are 
steadily increasing with time, underscoring the importance of understanding 
and preparing for your risks.
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FIGURE 1-2 - SOURCE: NOAA

PART 1.1PART 1.1
HURRICANE HAZARDS

1.1.11.1.1 HURRICANE FORMATION

Hurricanes are massive storm systems that form over warm ocean waters and can threaten 
land. Potential threats from hurricanes include powerful winds, heavy rainfall, storm surges, 
coastal and inland flooding, rip currents, tornadoes, and erosion. The Atlantic hurricane 
season runs from June 1 to November 30.3 However, this does not mean hurricanes cannot 
occur outside of this period. 

         Hurricanes:

Can happen along any 
U.S. coast or in any 
territory in the Atlantic or 
Pacific oceans.

Can affect areas more 
than 50 miles inland.

Are most common in 
September.

FIGURE 1-1 - SOURCE: NOAA
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Kind of Storm Definition

Tropical Depression
An organized system of persistent clouds and 
thunderstorms with closed low-level circulation and 
sustained winds of 38 mph or less.

Tropical Storm
An organized weather system with well-defined 
circulation, but the sustained winds are between 39 and 
73 mph.

Hurricane
An intense tropical weather system with a well-defined 
circulation pattern and sustained winds of 74 mph or 
more

FIGURE 1-3 - SOURCE: CNN

Tropical storms and depressions usually occur more frequently than hurricanes 
in the Gulf of Mexico and usually are more common early in the season. 
While not full-fledged hurricanes, these severe weather events can still cause 
substantial damage. 
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During a hurricane, there is a triple threat of damage from high winds, storm surge, and rain-
caused flooding. In a hurricane, the winds rapidly increase in strength from the weakest on 
the outer edge to the strongest near the eye. The eye is generally 20 to 40 miles wide and the 
eyewall contains the most intense wind.4 Hurricanes can also produce tornadoes, which add 
to their destructive power.

FIGURE 1-4 - SOURCE: INSURANCE INSTITUTE FOR BUSINESS AND HOME SAFETY (IBHS)

Hurricane Quadrants

Hurricanes are divided into 
four sections, or quadrants, 
with a distinct eye in the center. 
Due to the counterclockwise 
rotation and forward-moving 
track, the right front quadrant 
of the storm has stronger winds 
because of its forward velocity. 
Additionally, the greatest 
destruction, highest surge, and 
most tornadoes are generally 
found in the right front 
quadrant5 in relation to landfall. Communities near to each other but located in opposite 
quadrants of where a storm makes landfall can experience significantly different impacts.

FIGURE 1-5 - SOURCE: WeatherNation
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Hurricane strength is categorized using 
the Saffir-Simpson Scale (Figure 1-6), which 
rates hurricanes from 1 to 5 based on 
the intensity of the sustained winds. It is 
important to note that the Saffir-Simpson 
Scale illustrates the peak of “sustained 
winds” in a hurricane. “Wind gusts,” which 
come and go, will reach speeds above 
a category. In addition, hurricane winds 
rapidly increase in strength going from the 
outer edge of the storm in toward the eyewall. 

FIGURE 1-6 - SOURCE: NOAA

DIGITAL TIP: 

Enter your address here for 
your wind risk:  

hazards.atcouncil.org

1.1.21.1.2 WIND AND THE SAFFIR!SIMPSON SCALE

1.1.31.1.3 STORM SURGE AND STORM TIDE

Storm surge develops as the high winds and low pressure inside a hurricane’s 
eye suck up a dome of ocean water and strong winds push that dome ashore. 
Storm surge is affected by the depth of near-shore waters, topography, hurricane 
size, speed, and angle to the coast. It can reach well over 20 feet and can span 
hundreds of miles of coastline.6 Storm surge flooding has accounted for nearly 
half of the deaths associated with landfalling hurricanes over the past 50 years.7  
The higher the surge the further inland flooding can occur.  
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WEATHER TIP: 
The higher the winds, the higher the high tide, which increases storm surge.

FIGURE 1-8 - SOURCE: NOAA

Storm tide is the combination of storm surge and a normal tide8 (i.e., a 15-foot storm surge 
combined with a 2-foot normal high tide creates a 17-foot storm tide). Wave action on top of 
the storm tide increases its height and destructive power.

1.1.41.1.4 RAINFALL

Hurricanes and tropical storms often produce 
widespread, torrential rains in excess of 6 
inches.9 Torrential rains continue inland long 
after the high winds of a hurricane have 
diminished. How much rainfall accumulates 
depends upon a number of factors, including 
the speed of the storm’s movement. The 
pattern of rainfall also changes throughout 
the course of a 24-hour day. Typically, a 
“core rainfall” event occurs at night and 
concentrates in a smaller area, whereas the 
outer “rainbands” expand during the day and 
take action over a wider area. As an example, 
with its slow-moving track, Hurricane Harvey 
kept up a constant cycle of core rainfall and active rain bands for five days. Although 
it had been downgraded to a tropical storm by the time it reached the Houston area, 
Harvey created record-breaking amounts of rain in that area. Figure 1-8 compares the 
characteristics of Hurricane Harvey and other recent, well-known storms.

FIGURE 1-7 - SOURCE: NOAA
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PART 1.2PART 1.2
FLOOD HAZARDS
Floods are the most common and costly natural disasters in the nation. They can 
happen in any location at any time and are increasing in frequency and intensity. 
They can affect areas as small as a local neighborhood or community, to as large 
as an entire river basin and multiple states. In fact, 98% of U.S. counties have 
experienced a flood event10 and FEMA 
has paid out $8.2 trillion in flood-related 
claims since 1968.11 It is important for 
you to understand the flood risk to your 
property and community so you can take 
steps now to keep your family and home 
safe. Floodplain management is a way for 
communities to manage, and mitigate, 
flood impacts on a community, but the 
practice does not necessarily prevent 
flooding during a weather event.

Anywhere it rains, it can flood. If your 
property floods during small rain events, 
then the problem will be greater during 
larger events. Severe flooding can be 
caused by a hurricane, tropical storm, 
tropical depression, high tides, or other weather systems that produce heavy 
rain or storm surge. Additionally, as sea levels rise, tides will increasingly generate 
coastal flooding as they exacerbate common meteorological events, such as high 
tides or onshore winds.12

In addition to knowing about the different types of flooding, it is also important 
to understand your personal risk from flooding. FEMA has defined zones that are 
outlined on Flood Insurance Rate Maps (FIRMs). The maps show in which zone 
your property lies and what type of risk you face.  The most common flood zones 
are the A or V zones (100-year flood), or the “Special Flood Hazard Area” (SFHA), 
and the shaded X Zone (500-year zone). Homeowners with a mortgage and 
located in the SFHA are required to purchase flood insurance. Even if you are  
not in an official flood zone, you may still be at risk from flooding. Talk to your

FIGURE 1-9 - SOURCE: FEMA
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PROFESSIONAL TIP: 
Enter your address on 

FloodTools.com.  

Coastal flooding results from factors including storm surge, wave, and tidal action, and is 
usually associated with hurricanes or tropical storms. As described earlier, the low pressure 
inside a storm’s eye creates a dome of ocean water near the center of the storm. As the 
storm approaches land, the storm’s strong winds push the accumulated water ashore as 

storm surge. An intense hurricane can have a dome 
of water that is many miles wide and more than 20 
feet high as it hits the coast. In addition, with this 
temporary increase in sea level, breaking waves and 
floating debris have access to areas and structures 
that were not designed to withstand the pounding 
of ocean waves. During hurricanes, these battering 

waves are responsible for most beach erosion and extensive damage to coastal structures, 
including buildings, roads, bridges, marinas, piers, boardwalks, and sea walls.14

In addition to storm-driven flooding, coastal flooding due to high tides is becoming more 
frequent and occurring in more places as sea levels rise. Sea-level rise projections have high 
tide flooding occurring about 25 days per year along the Southeast Atlantic and eastern Gulf 
of Mexico coast by 2050 under the intermediate-low projection of sea-level rise.15

community’s floodplain manager or enter your street address into the following website to 
determine a general estimate of the flood risk for your property: msc.fema.gov/portal.

FEMA answers homeowners’ frequently asked 
questions about flood hazard maps and risks 
on their webpage, fema.gov/homeowners-
frequently-asked-questions.

More than 20% of flood claims come from 
properties outside high-risk flood zones.13 
If you think you are vulnerable to flooding, 
then you can protect yourself by purchasing 
flood insurance, improving the local drainage, 
and making your house resistant to floods 
by floodproofing (See Section 3.7). It is important to note that you do not need to be in an 
official flood zone to obtain flood insurance. Remember, just because you have not 
experienced a flood in the past does not mean you will not experience one in  
the future. 

1.2.11.2.1 COASTAL FLOODING
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An intermediate-low scenario has a 96% chance of happening.16 Learn more at 
masgc.org/northern-gulf-of-mexico-sentinel-site-co/two-pager.

1.2.21.2.2 FLASH FLOODS

Flash floods generally develop within six hours of the immediate cause. Flash 
flooding can be caused by heavy rain, ice or debris jams, and levee or dam 
failure.17 They include a rapid rise in water, high-velocity water flow, and large 
amounts of associated debris. These characteristics can make a flash flood more 
dangerous, and even fatal, compared to other types of flooding. Factors that 
contribute to the severity of flash floods are the intensity and duration of rainfall 
and the steepness of the area’s terrain.

1.2.31.2.3 HIGH!TIDE FLOODING

High tides are causing more flooding for communities. High tide flooding, also 
known as “nuisance” flooding, is coastal flooding caused by higher than usual 
tidal heights at high tide. Nuisance flooding can create minor impacts, which can 
cause public disruptions63. These floods creep into busy city centers and streets. 
In the past, coastal flooding mostly occurred during strong storms. Today, it 

FIGURE 1-11 - SOURCE: NOAA
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1.2.41.2.4 OTHER ELEMENTS OF FLOODING

There are several other factors which influence flooding that communities have the ability 
to improve or update because they are part of infrastructure: 

Impervious surfaces, which do not absorb water well, can cause excessive runoff during 
heavy rainfall and bring about flash flooding. Rocky terrain, asphalt, cement, certain 
types of soil, and land hardened by long periods of drought are examples of impervious 
surfaces in the natural environment and rural communities. However, with vast road 
systems, parking lots, and concrete buildings, cities usually contain larger percentages of 
impervious surface. 

Stormwater systems are built to control runoff during severe rain events but may not 
keep pace with the rate of urban development. If these systems become overwhelmed, 
they can release stormwater back into the community in the form of flash flooding.

Low water crossings exist in areas where it is inefficient to build bridges or culverts, 
such as creek beds that remain dry for extended periods and roads that do not get a lot 
of traffic. Yet, during extreme rainfall, water can quickly rise above the crossing and flash 
floods can even wash away the crossing structure. Permanent warning signs may be 
placed at low water crossings and roads may be blocked off during flash flood events to 
protect the public.

occurs more frequently 
during high tide cycles and 
calmer weather. Though 
high tide flooding today is 
rarely life-threatening, it is a 
serious concern in several 
communities. Of great 
concern, however, is when a 
storm surge event happens 
during a high tide, which 
then leads to higher and 
more severe flooding.
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Dams, levees, and floodwalls are structures built to contain water and to 
protect communities. They can pose a danger if they become overwhelmed 
during heavy rain events, especially tropical storms and hurricanes. If they are 
overtopped or undergo structural failure, flash flooding could occur with little 
to no warning.

PART 1.3PART 1.3
TORNADO HAZARDS

Tornadoes can cause fatalities and devastate a neighborhood in seconds. 
Tornadoes resemble funnel-shaped clouds that stretch from a thunderstorm 
to the ground. Winds in these rotating funnels of air may surpass 250 miles an 
hour and can clear a pathway over a mile wide and 50 miles long.18 

The size of a tornado is not necessarily an indication of its intensity; large 
tornadoes can be weak, and small tornadoes can be incredibly powerful. The 
Fujita (F) Scale was developed by Dr. Tetsuya Theodore Fujita in 1971; the scale 
helped determine tornado wind speeds by noting damage from tornados. 
An Enhanced Fujita (EF) Scale (Figure 1-15) was developed by an assembly of 
esteemed meteorologists and wind engineers. These professionals improved 
the original F scale, and the EF scale is used today.19

Tornadoes generally occur near the trailing edge of a thunderstorm or 
accompany a tropical storm or hurricane as it moves onshore. Waterspouts 

FIGURE 1-13 - SOURCE: MISSISSIPPI-
ALABAMA SEA GRANT CONSORTIUM

FIGURE 1-14 - SOURCE: MISSISSIPPI-
ALABAMA SEA GRANT CONSORTIUM
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Residents of tornado-prone 
areas may be interested in 
adding a tornado shelter to 
their home. Information on this 
can be found at www.fema.gov/
safe-rooms. Before a tornado 
hits, the wind may die down, 
and the air may become very 
still. A cloud of debris can mark 
the location of a tornado even if 
a funnel is not visible. You may 
also hear a sound similar to a 
train coming towards you. It is 
not uncommon to see clear, 
sunlit skies behind a tornado.

FIGURE 1-15 - SOURCE: iSTOCK

FIGURE 1-16 - SOURCE: FEMA

are tornadoes that form over 
water. The average tornado moves 
southwest to northeast, but 
they can move in any direction. 
The average forward speed of a 
tornado is 30 mph but may vary 
from stationary to 70 mph. Peak 
tornado season in the southern 
states is March through May, 
and they are most likely to occur 
between 3 p.m. and 9 p.m., but can 
occur at any time.20
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PART 1.4PART 1.4
ADDITIONAL HAZARDS

1.4.11.4.1 SEVERE THUNDERSTORMS

Although thunderstorms typically impact a small area, they can be extremely 
dangerous due to their capability of generating tornadoes, hail, strong winds, 
flash floods, and damaging lightning. These storms can move through an area 
very quickly or linger for several hours with longer durations resulting in the 
possibility of excessive precipitation and increased likelihood of flash floods. 
The National Weather Service considers a thunderstorm to be severe if it 
produces hail of at least 1 inch in diameter, winds of 58 mph or stronger, or a 
tornado. Straight-line winds associated with severe thunderstorms can exceed 
125 mph and are responsible for most thunderstorm damage.21 Straight-line 
winds, or downbursts, are much more common than tornadoes and tend to 
cause more damage than the typical tornado in Florida.

1.4.21.4.2 DROUGHT/EXTREME HEAT

Drought conditions are caused by long periods with minimal precipitation. 
According to the Delaware City Hazard Mitigation and Climate Adaptation 
Action Plan, “Human activities, high temperatures, high winds, and low 
humidity can exacerbate drought conditions and may also make areas more 
susceptible to wildfire. Periods of drought can have significant negative impacts 
on agriculture, water reservoir levels, surface and groundwater supplies, or 
any water-dependent resource or product.”65 In most of the United States, 
extreme heat is defined as an extended period (2-3 days) of high heat and 
humidity with temperatures above 90 degrees.2 It can also be produced due 
to large increases in ozone in urban areas, where concrete and buildings 
reflect heat towards the atmosphere. This is called the urban heat island (UHI) 
effect.2 Periods of extreme heat in Florida are also often accompanied by high 
humidity. Extreme heat is a significant risk to humans, especially the elderly, 
young children, and people with respiratory difficulties.

13Homeowner’s Handbook to Prepare for Natural Disasters



1.4.31.4.3 WILDFIRE

Wildfires, or any naturally occurring fire in a grassland, brush, or forested area, are especially 
dangerous hazards during periods of drought. The most common cause of wildfires 
is negligent human behavior (accounting for 84% of all wildfires and 44% of total area 
burned).24  Lightning strikes are the second most common cause and typically occur during 
summer months. Areas with large amounts of dry fuel, such as vegetation, debris, or trees, 
are particularly susceptible to wildfires caused by lightning strikes. Fire probability depends 
on local weather conditions, human activity, and the implementation of community fire 
prevention measures.

1.4.41.4.4 EARTHQUAKES

According to the Delaware Geological Survey, around 3 million earthquakes occur each 
year. Between 2000 and 2009, in the United States about 32,000 earthquakes occurred; 
six were considered major earthquakes and occurred in either Alaska or California. 
Additionally, earthquakes occur all over the US. Seven earthquakes with magnitudes 
greater than 6.0 have occurred in the central and eastern portions of the US since 1811.25 A 
magnitude 5.8 earthquake occurred with an epicenter in Virginia in August of 2011 and was 
felt across a dozen states and several Canadian provinces, resulting in building damage 
between $200 million and $300 million.26

Check your risk for earthquakes at 
earthquake.usgs.gov/earthquakes/byregion/.
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1.4.51.4.5 TSUNAMIS
A tsunami is a series of ocean waves generated by sudden displacements in 
the sea floor, landslides, or volcanic activity.27 The history of U.S. Atlantic Coast 
tsunamis is short but shows that tsunamis can happen in the region. Key events 
include an earthquake in 1886 and underwater landslide in 1964 that both 
produced small local tsunamis. Also, a tsunami produced by an earthquake-
generated landslide off Newfoundland, Canada (1929) recorded as small 
waves along the U.S. coast but caused death and destruction near its source. 
Underwater landslides and meteotsunamis (large waves driven by air-pressure 
disturbances often associated with fast-moving weather events, such as severe 
thunderstorms, squalls, and other storm fronts)28 are the most likely source 
of tsunami waves in the region. More distant tsunami threats come from the 
Puerto Rico Trench, the Canary Islands, and the Azores-Gibraltar fault zone.

The U.S. Gulf Coast, like the U.S. Atlantic Coast, has not seen many tsunamis or 
much seismic activity recorded in the region. Still, evidence suggests a tsunami 
is possible. An earthquake off Puerto Rico (1918) produced the only tsunami on 
record for the Gulf Coast. However, the geography of the Gulf may reduce the 
impact of most distant tsunamis. Geologic evidence in the Gulf of Mexico points 
to underwater landslides as the region’s likeliest tsunami source.29

1.4.61.4.6 SEA!LEVEL RISE
Seas are rising due to melting ice caps and thermal expansion of the oceans. 
Rising sea levels are having direct and indirect impacts on coastal living, acting 
as a coastal hazard and exacerbating other coastal threats. Higher high tides will 
begin to regularly flood roads and other infrastructure as a direct result of sea-
level rise. This will increase infrastructure maintenance costs, jeopardize people 
and property, and impact commerce and transportation. Indirect impacts 
already occurring include making storm surge more intense and far reaching, 
increasing rates of erosion, and reducing storm water drainage capacity, which 
increases rain-driven flooding. Sea-level rise is not occurring uniformly or having 
the same impacts across the United States; however, for the majority of the U.S. 
coastline, sea-level rise is expected to be above the global average. The first step 
in preparing your home for sea-level rise is to understand local risks. You can 
find information on sea-level rise and other intersecting coastal hazards from the 
National Climate Assessment Four, Volume II, Chapter 8 at nca2018.globalchange.
gov/chapter/8/.
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1.4.71.4.7 EROSION

Beach erosion occurs when waves and currents remove sand from the beach system. 
Erosion causes beaches to become narrower and lower in elevation. Storm waves 
move this sand away from the shore, creating large sandbars. After a storm, the sand 
is slowly returned to the beach by normal wave patterns. States that rely on beach-
related tourism can be affected by beach erosion and this has become a concern for 
coastal communities. Erosion can threaten coastal homes, businesses, roads, and other 
infrastructure. Storms can erode the shoreline and leave these communities at risk for 
future damage (Figure 1-18).30

FIGURE 1-18 - SOURCE: MISSISSIPPI-ALABAMA SEA GRANT CONSORTIUM
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