2019 Storm Surge Report

Executive Summary
Hurricanes are often some of the most destructive and costly natural hazards. Their impact on homes, businesses and infrastructure comes in
the form of strong winds and flooding. There are three main components to a hurricane: wind, precipitation and storm surge. Though wind is
generally thought of as the primary contributor of hurricane losses, this is not always the case. Throughout history, damage from storm surge
and inland flooding has shown it can far exceed damage from wind. Superstorm Sandy, for instance, caused unprecedented levels of storm
surge in New Jersey and New York.
While some of the flooding is the result of
precipitation, the first impact is often the result
of storm surge. Ocean water that is pushed
inland ahead of the storm can destroy or
severely damage structures and has the potential
to leave billions of dollars of damage in its wake.
The cost residents and insurers face in the
aftermath of a storm can be devastating. This
underscores the importance of evaluating and
understanding the potential impact and cost
prior to these events, as well as identifying future
susceptible areas. Once this thorough analysis is
complete, the process of planning for hurricane
storm surge can begin.
The 2019 CoreLogic® Storm Surge Report
provides an annual evaluation of the number of
single-family and, new this year, multifamily
residential homes in the United States that are
vulnerable to storm surge in the Gulf of Mexico
and Atlantic Basin. All numbers discussed in the
body of the report comprise both single-family
and multifamily homes in aggregate unless
specified otherwise. The report also includes the
associated reconstruction cost value (RCV) of
these properties. This year’s analysis shows which areas along each regions’ coasts are susceptible to this type of flooding event. The risk of
storm-surge flooding is not uniform along either coast, nor is risk limited to states with a reputation for more frequent hurricane activity such
as Florida or Louisiana. Every state with a coastline that borders the Gulf of Mexico or the Atlantic Ocean has areas of high risk for storm surge
damage.

The 2019 CoreLogic Storm Surge Report provides the following data and analysis:
1.

The number of homes, both single family residences (SFR) and multifamily residences (MFR), at risk of storm-surge flooding by state and
core-based statistical area (CBSA)

2. The RCV for the associated at-risk homes
3. The probabilistic loss analysis of 2018 storm surge events
4. A pre-season forecast for 2019
This analysis covers the 19 states which border the Gulf and Atlantic coasts. It does not include storms that occur within the Pacific basin. This
is because storm surge damage along the coasts of Hawaii, California, Oregon and Washington is less likely to occur and is typically less
damaging.
Early forecasts for the 2019 Atlantic hurricane season are mixed, with Colorado State University indicating near average activity, Tropical Storm
Risk suggesting a slightly less-than-average amount of activity and North Carolina State University predicting slightly above average activity.

Regardless of the forecasted number of hurricanes, it is important to note that a strong hurricane that occurs
in a less densely-populated area – or even a small storm that tracks through a densely-populated area – could
generate catastrophic storm surge. When evaluating potential damage, the number of storms or degree of
intensity is not as significant as a storm’s path.

What is Storm Surge?
The coastline that extends from Maine to Texas is vulnerable to hurricanes from the Gulf and Atlantic Basin with the potential to cause billions
of dollars of damage to life, property and businesses.
Storm surge occurs when a combination of factors related to water, atmospheric pressure, wind and bathymetry collide. Under certain
conditions, the winds associated with a hurricane can push a large volume of seawater onto shore. High winds and low pressure created by a
storm cause water to accumulate ahead of the hurricane. As it moves across the ocean, the strong winds inside the hurricane act like a plow,
causing water to pile up along the front of the storm. The highest water levels then accumulate along the right-front quadrant as the hurricane
spins counterclockwise.
As a hurricane moves along its path, its speed can be highly variable, and the surge levels created by a fast-moving storm are likely to be higher
than those of a slow-moving storm. However, for a slower moving hurricane, a larger volume of water is pushed toward the shore since it takes
more time for the storm to move inland and dissipate.

The hydraulic impact created by these waves tends to be incredibly destructive, with each cubic yard of
seawater weighing nearly one ton.

The tables included in this report break down the risk of damage cumulatively.

Broadly speaking, properties at extreme risk of storm surge tend to be susceptible to every category hurricane. (Categories range from 1 to 5
and are measured on the Saffir-Simpson Hurricane Wind Scale). This is because these homes are typically closest to the coast and lowest in
elevation, characteristics that put homes at risk of storm surge flooding even during weaker storms.
Comparatively, low-risk homes tend to be less susceptible to most storms—these properties tend to be further inland and at higher elevations.
As a result, generally only the strongest Category 5 hurricanes will cause storm-surge flooding in low-risk homes. As such, homes called low risk
are labeled as such because hurricanes are least likely to impact homes this far inland, not because hurricanes themselves cause less damage.
However, because strong Category 5 hurricanes will also cause damage to more vulnerable properties found farther inland (low-risk homes) as
well as homes just along the shore (extreme- risk homes), the cumulative amount of homes affected and the total RCV both increase as the
Category increases. In short, strong hurricanes affect the same areas that weaker hurricanes do and more.
Hurricane damage is multifaceted. The complex coastline, bathymetry, Coriolis parameter, forward speed of the storm, radius to maximum
wind speeds, minimum central pressure, wind field extent and insurance exposure are just a few of the factors which affect the damage and
loss potential from storm surge during a hurricane. Equally important, landfall location, population of the impacted area and its corresponding
economic development critically impact the degree of risk and exposure from a storm.
The graph below shows the probabilistic Average Annual Loss (AAL) from storm surge from hurricanes by coastal “gate,” ranging from
Brownsville, Texas, all the way through Maine.

The loss pattern is not uniform throughout the length of the coast. For instance, though the coastal exposure in Miami is high, deeper
bathymetry along the coast has historically resulted in lower-than-average damage from storm surge. In central Louisiana, there is significant
storm surge risk, but low coastal exposure tends to cause relatively lower damage. However, this is in stark contrast to exposure populace -what happened in New Orleans during Hurricane Katrina. Similarly, though both North Carolina and New York see storms less frequently than
hurricane-prone Florida, the high exposure of the coastal properties and the propensity for storms to widen as they traverse north cause them
to have high storm surge risk and higher expected damage.
A typical homeowners’ insurance policy has no coverage of losses from flooding caused by storm surge or inland flooding. Losses from these
sub-perils are covered under the National Flood Insurance Program (NFIP). Additional flood coverage can be purchased should a home be
within a Federal Emergency Management Agency (FEMA) Special Flood Hazard Area (SFHA).

Storm Surge Risk
Storm Surge Risk: Nationally
The 2019 storm surge analysis conducted by CoreLogic shows that in total more than 7.3 million homes along the Gulf and Atlantic Coasts have
the potential for storm surge damage, with a total estimated RCV of nearly $1.8 trillion (Tables 1 and 2). While these totals are significant, they
are intended to indicate the total number of homes at risk and not the number that would be affected by a single hurricane or single season of
hurricane activity. In addition, the RCV is calculated based on the total (100%) destruction of the residential structure using the combined cost
of construction materials as well as equipment and labor. Not all homes will be affected by storm surge at 100%, but for the purposes of this
report, we have calculated the number of properties in the impacted metros at 100% property loss.
Note: These numbers are cumulative. A home being affected by a Category 1 storm would accordingly also be affected by a Category 5—so the
highest Category represents the aggregate total.

Tables 1 and 2 – Total Number of Homes at Risk Nationally and Estimated RCV

Storm Surge Risk: Atlantic and Gulf Coasts
The Gulf and Atlantic states run approximately 3,700 miles from southern Texas to northern Maine. Certain areas along this extensive coastline
do have more frequent hurricane activity on average, but it is important to note that even less active areas have vulnerable properties. The
conditions that determine hurricane strength will cause the risk to vary, but even states that are not commonly associated with hurricanes can
suffer damage from storm surge during a catastrophic event.
Comparing residential exposure by coastal region shows that a total of more than 3.1 million Gulf Coast homes are at risk of storm surge
(Tables 3 and 4). These homes span from Texas through the tip of South Florida. Another 4.1 million homes make up the remaining Atlantic
Coast, from South Florida to the tip of Maine. Because the Atlantic Coast is more densely populated with homes, the RCV in this area -- more
than $1.1 trillion -- is greater than the Gulf Coast RCV of $668 billion. In comparison, the Atlantic region contains 57% of the total homes at risk
of storm-surge flooding in the United States and 62.7% of the total RCV. Conversely, the Gulf contains 43% of the homes at risk and 37.3% of
the total RCV.
Note: These numbers are cumulative. A home being affected by a Category 1 storm would accordingly also be affected by a Category 5—so the
highest Category represents the aggregate total.

Tables 3 and 4 – Residential Property Exposure by Coastal Region

Storm Surge Risk: By State
The potential risk of storm-surge flooding varies significantly by state. In addition to the factors that create storm surge, the length of the
coastline also plays a role in determining the number of homes at risk by state. As previous analyses have shown, Texas and Florida have a
greater number of homes at risk than many other states, primarily due to the length of their respective coastlines. As in previous years, Florida
had the most exposure to storm-surge flooding, with more than 2.9 million homes vulnerable (Tables 5 and 6). Texas ranks fourth with more
than 561,000 at-risk homes. RCV correlates to the number of homes at risk, and as a result, Florida has the highest RCV with over $603 billion,
while Texas has the fifth highest RCV with more than $113 billion (Tables 7 and 8).
States like Louisiana (which has the second-highest number of homes at risk of storm surge with more than 847,000 homes), and New Jersey
(ranked fourth highest with over 475,000 homes at risk), both have geographic characteristics that make them more susceptible to storm
surge. In both states, the near-shore elevations are much lower. As a result, this allows for easier inland access for the storm surge, enabling
the flood water to carry farther from the coast. Based on the potential for storm surge-induced flooding farther inland, Louisiana has the third
highest RCV with over $202 billion, while New Jersey ranks fifth with more than $151 billion.
New York is the only other state that ranks in the top five for both criteria – number of homes at risk and RCV. While New York is not as
frequently affected by hurricanes and storm surge, the density of the residential population near the coast makes it extremely vulnerable to
flooding. Due to the concentration of its residences, New York ranks third in the number of homes at risk (over 564,000) and second in RCV
(over $240 billion).
Note: These numbers are cumulative. A home being affected by a Category 1 storm would accordingly also be affected by a Category 5—so the
highest Category represents the aggregate total.

Table 5 – At Risk Home Totals by State (SFR)

Table 6 – At Risk Home Totals by State (MFR)

Table 7 – Reconstruction Cost Value of At Risk Homes by State (SFR)

Table 8 – Reconstruction Cost Value of At Risk Homes by State (MFR)

Storm Surge Risk: Core-Based Statistical Areas
To evaluate storm surge risk at the local level, CoreLogic uses the designation of CBSAs, which are often referred to as metropolitan areas
(>50,000 people), or micropolitan areas (<50,000 people). The CBSA represents an urban center and the adjacent regions that are
socioeconomically tied to that center. The specific areas identified in this report are named by primary urban center, though each may contain
additional urban areas.
Tables 9 and 10 show the major metropolitan areas with the greatest number of homes exposed to storm-surge flooding based on all
categories of hurricanes. Due to the concentration of residences in and around large metro areas, the 15 CBSAs account for 67.5% of the total
number of homes at risk of storm surge in the United States. Additionally, the RCV for these 15 metro areas represents 68.9% of the total RCV
for storm surge risk in the United States.

This reinforces the idea that the location of future storms will be integral to understanding the potential for
catastrophic damage. A low-intensity storm in a densely populated, residential urban area can do significantly
more damage than a higher-intensity hurricane along a sparsely inhabited coastline.
The metro area that includes Miami, Fort Lauderdale and West Palm Beach, Florida continues to have a a large number of homes at risk of
storm surge, with more than 827,000 homes at risk with an RCV of $166 billion (Tables 9 and 10). However, the New York, Newark and Jersey
City metro area has slightly more homes at risk with just over 831,000 and an RCV that is much greater than Miami with more than $330 billion.

Probabilistic Damage: Hurricanes Florence and Michael
A Look Back at 2018
The earliest forecasts for 2018 (prior to June 1, 2018) leading up to the hurricane season ranged from slightly above average to slightly below
average. A total of 15 named storms occurred in 2018, with eight achieving hurricane status. This number was above the 30-year averages of
12.1 and 6.4, respectively. The 2018 Atlantic Hurricane Season ended with an above average number of storms. Out of the storms during the
season, two were classified as Category 3 or higher (major hurricanes), which is slightly below the 30-year average of 2.7 storms.
Hurricane Florence caused severe flooding from rainfall in North Carolina, and Hurricane Michael caused significant wind damage in the Florida
Panhandle area.
CoreLogic created event footprints for wind, storm
surge and inland flooding for Florence and Michael in
the CoreLogic probabilistic risk modeling platform,
RQE® (Risk Quantification and Engineering). The
CoreLogic propriety exposure data was analyzed in
RQE to ascertain the loss for these events.
Florence made landfall as a large but slow-moving
Category 1 hurricane with maximum recorded wind
gusts of 105 mph off the coast of North Carolina on
September 14, 2018. The storm was very wide; its
tropical storm-force wind field was twice as large as
Hurricane Harvey in 2017. Though the storm was not
categorically intense, it encompassed a wide area and
its slow forward speed exacerbated the damage from
flooding, causing significant damage in North
Carolina, South Carolina and Virginia. About 700,000
residential and commercial properties experienced
catastrophic flooding and modest wind damage. This
event caused insured flood losses, both storm surge
and inland, of about $5 billion to $9 billion. The
insured storm surge loss from this event was about
10% of the total insured flood loss.
Approximately 75% of the insured storm surge loss
from Florence came from the below counties in North
and South Carolina.

Hurricane Florence: County Contribution To Total Storm Surge Loss. Sources: National Hurricane Center, CoreLogic.

Hurricane Michael made landfall as a Category 5 hurricane along the Florida Panhandle on October 10, 2018. Unlike Florence, Michael was a
compact, fast-moving storm and consequently, the storm surge and rainfall potentials were low. Additionally, coastal property exposure was
relatively low, especially against those impacted by Florence. The overall insured storm surge loss to residential and commercial properties was
estimated to be less than $0.3 billion. The majority of insured storm surge loss from Michael came from the following counties in Florida.

Hurricane Michael: County Contribution To Total Storm Surge Loss. Sources: National Hurricane Center, CoreLogic.

Sixty-nine hurricanes have made landfall in Florida, including Hurricane Michael, since 1900 (Table 11). Of these, 29 were major hurricanes
(Category 3 or higher). On average, a major hurricane makes landfall in Florida every four years.

Table 11– Total Number of Hurricanes by Category in North Carolina, South Carolina, and Florida from 1900 to Present, Source: National Hurricane Center (HURDAT2)

Relative to Florida, North and South Carolina have seen fewer major hurricanes in the same time period. Since 1900, 23 hurricanes have made
landfall in North Carolina, including Hurricane Florence. The financial impact of Florence in North Carolina far exceeded Michael’s impact in
Florida.

2019: A Pre-Season Forecast
Even though hurricanes have occurred as early as January and as late as December, the official annual hurricane season occurs from June
through November. Early predictions for 2019 indicate an average year for both the number of tropical storms and hurricanes. The forecast
released from the National Oceanic and Atmospheric Administration (NOAA) in late May indicate seasonal activity could range from slightly
below to slightly above average, with nine to 15 total named storms and four to eight hurricanes (two to four of which would be major
hurricanes). Again, while the number of storms is important to consider, the location of landfall for any given storm is much more important
when considering the effect that storm surge will have on property loss.

Table 12 – 2019 Predicted Number of Storms

Storm Surge Methodology
The analysis in the 2019 CoreLogic Storm Surge Report encompasses single-family residential structures less than four stories, including mobile
homes, duplexes, manufactured homes and cabins (among other non-traditional home types). For the first time, the report also encompasses
multifamily structures, which include apartments, condominiums and multi-unit dwellings. It is important to note that the inclusion of high-rise
residential units such as those listed above may skew both the numbers associated with storm surge risk. This is because lower-level units are
most likely to be affected, whereas the units above the second floor will rarely, if ever, experience storm surge flood damage.
Year over year changes between the number of homes at risk and the RCV can be the result of several variables, including new home
construction, improved public records, enhanced modeling techniques, fluctuation in labor, equipment and material costs and even a potential
rise in sea level. Indeed, this year’s addition of new data in the form of multifamily structures has increased the total number of structures at
risk. For that reason, direct year over year comparisons should be warily considered. To estimate the value of property exposure of singlefamily residences, CoreLogic uses its RCV methodology, which estimates the cost to rebuild the home in the event of a total loss and is not to
be confused with property market values or new construction cost estimation. Reconstruction cost estimates more accurately reflect the
actual cost of damage or destruction of residential buildings that would occur from hurricane-driven storm surge, since they include the cost of
materials, equipment and labor needed to rebuild. These estimates also factor in geographical pricing differences (although actual land values
are not included in the estimates). The values in this report are based on 100% percent (or “total”), destruction of the residential structure.
Depending on the amount of surge water from a given storm, there may be less than 100% damage to the residence, which would result in a
lower realized RCV.
To evaluate storm surge risk at the local level, CoreLogic uses the designation of CBSAs, which are often referred to as metropolitan areas
(>50,000 people), or micropolitan areas (<50,000 people). The CBSA represents an urban center and the adjacent regions that are
socioeconomically tied to that center. The specific areas identified in this report are named by primary urban center, though each may contain
additional urban areas.
The high-resolution, granular modeling for underwriting individual risk allows enhanced understanding of the risk landscape and damage
potentials. CoreLogic offers high-resolution solutions with a view of hazard and vulnerability consistent with the latest science for more realistic
risk differentiation. The high-resolution storm surge modeling using 10m digital elevation model (DEM) and parcel-based geocoding precision
from PxPoint™ facilitates a realistic view of the risk.
The probabilistic CoreLogic North Atlantic Hurricane Model, which can be accessed in the catastrophe modeling platform RQE, is powered with
unparalleled property data from CoreLogic. The combination of high-quality data and detailed modeling provides realistic and credible view of
the potential risk to make informed business decisions, understand risk and accelerate recovery.
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