
The Science Behind Flooding  
and Flood Maps
Flooding can happen anywhere and at any time, 
due to the uneven distribution of hydrologic, 
meteorological and terrain conditions over the earth’s 
surface. While risks associated with river and coastal 
flooding differ, both are powerful, natural forces that 
raise water surface elevations, inundate communities 
and cause significant property and life losses. 

Approximately 25 percent of the National Flood 
Insurance Program (NFIP) claims filed annually are for 
properties located outside of the federally-recognized 
100-year floodplain1. Conversely, properties within 
the Federal Emergency Management Association 
(FEMA) 100-year floodplains often suffer repetitive 
losses. In the aftermath of significant natural disasters 
like Hurricanes Isaac and Sandy, it’s becoming clear 
that federal flood maps are an even less reliable 
indicator of properties at risk for flooding during a 
catastrophic event because the emphasis is merely on 
whether the property is “in” or “out” of a floodplain.

Federal flood maps are not the only factor, in fact, 
flood zone determinations are an important part 
of any flood risk solution. The challenge is that 
federal data was not designed to support the efforts 
of private insurers to underwrite peril or manage 
aggregate risk. A simple “in” or “out” of the 100-
year floodplain is an oversimplification that does 
not differentiate between levels of risk, nor does it 
identify the critical risk factors. 

The Need for Comprehensive  
Flood Data
With the growing intensity and variety of extreme 
weather affecting the nation, risk managers across 
all industries are now seeking to proactively manage 
risk. The most pervasive and expansive of all natural 
perils is flooding, and it is also one of the most 
mismanaged and underinsured. This is why the need 
for accurate and measurable flood risk management 
is critical. By having comprehensive data beyond 
just the traditional “in” or “out” determination, 
insurance and industries beyond can vastly improve 
their flood risk management. CoreLogic Flood Risk 
Score (FRS) is the solution.

Flood Risk Score Methodology 
CoreLogic FRS adds new dimensions to flood 
risk assessment, as compared to legacy flood risk 
determination technology. FRS technology evaluates 
flood impact by combining an integrated analysis of 
the flood area (horizontal dimension), flood elevation 
(vertical dimension) and comprehensive hydrology 
(watershed characteristics). FRS is also designed to 
assess inundation risk for river, coastal and large 
water body flooding—anywhere in the United States.

Accurately Analyzing Hurricane Sandy 
with Flood Risk Score
Hurricane Sandy further defined the public 
perception of a “High” risk flooding event. 
Hurricane Sandy was called a “Superstorm” and 
was a 200 plus year flood event that exceeded NFIP 
mandatory flood level. CoreLogic data showed that 
FRS was effective in identifying 97 percent of the 
properties inundated by the storm. 

1 FloodSmart.gov, 2013
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CoreLogic® Flood Risk Score (FRS) 
accurately identified and rated 97 percent 
of the properties inundated by Hurricane 
Sandy as High Risk and above for flooding.



Flood Facts and Insights
CoreLogic compared the Hurricane Sandy impact zone 
boundaries released by FEMA with its property database, 
and selected 216,510 properties for a comprehensive FRS 
assessment. Table 1 at right shows the property count and 
percentage for each flood risk group, and illustrates that 
97 percent of the targeted Sandy properties were rated 
as High, Very High and Extreme Risk by CoreLogic FRS. 

78 percent of the properties analyzed were located 
within a Special Flood Hazard Area (SFHA), and 22 
percent were located outside of a SFHA. The largest risk 
group at 66.57 percent was rated as Very High Risk and 
was located within a SFHA. It is especially important to 
note that the second largest risk group at 18.47 percent 
was for properties located outside of the FEMA SFHA. 

The following four Hurricane Sandy case studies 
illustrate the accuracy of CoreLogic FRS, citing examples 
from New York and New Jersey, and areas that were both 
“in” and “out” of a SFHA.

CoreLogic FRS Rating for Residential Properties  
in Sandy's Impact Zone

Risk Rating Number of 
Properties

Percentage  
of Flood Risk SFHA

extreme 25,204 11.64% In

Very High 144,120 66.57% In

High 39,984 18.47% Out

Moderate 7,091 3.28% Out

Low 97 0.04% Out

Very Low 14 0.01% Out

Table 1 (CoreLogic, 2012)

Critical Infrastructure:  
South Ferry Subway Station, New york
FRS rated the South Ferry Subway Station  
as a Very High risk site

The South Ferry Subway Station in Lower Manhattan, 
modernized with an investment of $545 million, 
reopened in 2009 and was severely flooded by Hurricane 
Sandy2. The subway station was an entrance point of the 
flood that paralyzed the critical transportation system in 
one of the world’s largest cities. 

The subway station was located within a SFHA and 
during Hurricane Sandy, the actual maximum flood 
elevation in Lower Manhattan reached 14.1 ft., 
surpassing the 100-year FEMA flood elevation of 9.4 
ft. However, the ground elevation at the location was 
more than two ft. below the 100-year flood elevation. 
Leveraging CoreLogic FRS, city planners could have 
designed and prepared for the impact of flooding, had 
they known the potential flood risk in Lower Manhattan.

 

2 Metropolitan Transportation Authority, 2012

CoreLogic Storm Surge Matching for Lower Manhattan (CoreLogic, 2013)



emergency Response Medical Facility:  
Nyu Medical Center, New york, Ny
FRS rated NYU Medical Center site  
as a Very High Risk site

NYU Medical Center is located in the East River-Hudson 
River watershed, which is in a SFHA. The elevation at the 
100-year flood location is 9.4 ft., but in the nearby area, 
the ground elevation is only 7.9 ft. Since storm surge 
from Hurricane Sandy reached over 13 ft. during the 
storm, the site was not able to escape its impact. Water 
flooded the street in front of NYU Medical Center, and 
eventually flooded the Medical Center itself, causing 
both primary and backup generators to fail, leading to 
emergency evacuation of all patients in the hospital. 

Flood Risk Beyond the SFHA:  
Intersection of Ave. C and 7th St., New york, Ny
FRS rated the intersection of Ave. C and 7th St.  
as a High Risk site

Hurricane Sandy was more severe than a 100-year flood 
event. The intersection between Avenue C and 7th Street 
was outside of a SFHA, and at this location, the ground 
elevation is approximately 3 ft. above the 100-year flood 
elevation of 8.9 ft. The intersection was flooded during 
Sandy, disabling surrounding parked cars. Following 
Hurricane Katrina in 2005 (a 400-year flood event) 
and the 2010 Nashville flood (a 1,000-year flood event), 
Sandy once again illustrates that a 100-year flood event 
can indeed happen, and that the geospatial impact can 
exceed far beyond the SFHA boundaries.

Mobile Property and Flood Risk:  
A Taxi Cab Parking Lot, Hoboken, NJ
FRS rated the taxi cab parking lot in Hoboken, NJ  
as a Very High Risk site

When people think about flood risk, they often think 
of only the structure and the contents therein. Few 
seriously ponder mobile property—the cars parked 
in lots for example. But Hurricane Sandy changed our 
perspective on flood risk and moveable assets, as cars, 
buses, trains and taxis were idled during the storm. A 
taxi cab parking lot in Hoboken, NJ, was located in a 
SFHA. The 100-year flood elevation in the area was 9.5 
ft. and the ground elevation was only 6.9 ft. Dozens of 
taxis were partially submerged in flood water.

Considering vehicle damage and business interruption 
losses per square foot in this parking lot, the overall 
loss was most likely significantly higher than residential 
and commercial property loss. Had the business and 
taxi owner of this parking lot been informed of the 
flood risk, the taxis could have relocated to avoid the 
destructive path of Sandy, and minimized loss.

Sandbags in Lower Manhattan were no defense against the high storm 
surge of Hurricane Sandy. 

Damage on Staten Island caused by Hurricane Sandy.

Vehicle damage and business interruption losses from flooding  
can be extensive.
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The Relevance of CoreLogic  
Flood Risk Score
Annually during hurricane season, uncertainty lies 
around when and where the next storm or super storm 
will make landfall. As demonstrated by the four examples 
in this case study, it is clear that insurers, lenders, 
investors, government and others can better assess, 
manage and plan for natural hazard risk by relying  
on more granular and comprehensive models such  
as CoreLogic FRS. 

CoreLogic FRS includes scoring, data visualization, and 
other tools that collectively address the management  
of flood risk.

As a leading provider of risk assessment solutions to 
the insurance, financial and real estate industries, 
CoreLogic has helped customers mitigate risk for more 
than 20 years, providing a comprehensive set of GIS, 
natural peril and property data solutions that work.

KEY BENEFITS:
 ► Enhances risk selection, policy structure and pricing

 ► Increases visibility into incremental risk and risk 
accumulation/management thru comprehensive 
hydrologic science 

 ► Fully automated, instantaneous, simple and intuitive

KEY FEATURES:
 ► Identifies high risk areas “out” of the floodplain 
and differentiates levels of risk “in” the special 
flood hazard area

 ► Has an integrated capability to assess both riverine 
and coastal flood risk

 ► Flood Risk is calculated on a continuum via a 
numeric score (1-100), and categorizes those scores 
into risk ratings from “Very Low” to “Extreme”

 ► Provides additional flood risk factors including 
levee and dam proximity, FEMA designated levee 
protected zones and hydrologic data to evaluate  
a property’s overall flood risk


