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Everyone talks about extreme weather. (Or denies it.) But many people are also doing something:
designing and constructing floodresistant buildings and infrastructure. The New York Times is
presenting case studies that highlight how the built environment is being made more resilient in New
York City and other nearby coastal areas.
“You’ve got to think like a marine architect,” said Richard J. DeMarco, a principal in Montroy
DeMarco Architecture, which has worked in West Chelsea, a floodprone area of Manhattan.
Here are terms you are likely to encounter as The Times explores ways to ensure that homes,
workplaces and communities can better withstand and recover from storms.
100year flood plain
This isn’t as benign as it sounds. It means an area that has a 1 percent chance of flooding in any given
year — not an area that will flood only once in a century. Several 100year floods may follow one
another in rapid succession.
500year flood plain
An area that has a 0.2 percent chance of flooding in any given year.
Appendix G
A 2014 addition to New York City’s Building Code that regulates construction and substantial building
improvement in flood hazard zones.
Article 6, Chapter 4
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This provision in the New York City Zoning Resolution modifies requirements like building design
and permitted obstructions to allow developers to meet resilient design standards.
A.S.C.E. 24
Design and siting standards set by the American Society of Civil Engineers for buildings and
structures in flood hazard areas. The Federal Emergency Management Agency deems the A.S.C.E. 24
standards to meet or exceed the requirements of the National Flood Insurance Program.
base flood elevation (B.F.E.)
The height of flooding that might be expected in a 100year flood. It is not measured from ground or
sea level, but from a benchmark called the North American Vertical Datum of 1988. It can be found
on flood insurance rate maps.
design flood elevation (D.F.E.)
In new or substantially renovated buildings, the minimum height at which residential units may be
constructed and utilities like the boiler, the water heater and electrical equipment may be located. It
also sets the minimum height for dry or wet floodproofing measures for buildings generally. The
margin between this and the base flood elevation is called freeboard.
dry floodproofing
Under this design approach, buildings are made as watertight as possible through the use of
impermeable materials and flood barriers. Its corollary is wet floodproofing.
evacuation zones
These differ from flood zones. New York City has six hurricane evacuation zones, moving upland from
the coast or shoreline, depending on the severity of the storm.
Federal Emergency Management Agency (FEMA)
Among its many responsibilities, FEMA, a unit of the Department of Homeland Security, runs the
National Flood Insurance Program and issues flood insurance rate maps, showing where and what
flood hazards exist.
flood gates, flood logs, flood panels
A growing number of buildings have installed the hardware needed for a temporary flood dam, given
enough notice. (And there usually is enough with big storms.) Vertical posts are inserted into anchors
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in the pavement, then horizontal slats are stacked up between the posts. FEMA officials in the New
York region cautioned that a large number of these kinds of protection systems failed during Sandy.
flood insurance rate maps (FIRM)
These maps, produced by FEMA, are the goto source for information on special flood hazard areas
and base flood elevations. A map service center allows users to look up flood maps by address, place
name or latitude and longitude. The location of boundaries between safe, moderately hazardous and
hazardous zones has a huge impact on homeowners, landlords and developers. Preliminary maps, or
Pfirm, exist for New York, but the city successfully challenged their accuracy. In 2016, FEMA
announced a revision process that would create two new maps for the city; one guiding construction
and renovation along the waterfront, the other affecting how much flood insurance homeowners will
be required to carry.
flood vents
Openings in a building facade that allow for the entry and exit of floodwater, allowing for the
equalization of hydrostatic pressures. They are used in wet floodproofing.
flood zones
Flood insurance rate maps break riverine, coastal and shoreline areas into zones of special flood
hazard. The designations can get very finegrained, but the basic three levels are areas that are at risk
of waves higher than three feet (Zone V), areas subject to 100year floods (Zone A) and areas subject
to 500year floods (Zone X).
floodplain
An area susceptible to inundation.
freeboard
A safety margin, generally one to three feet, between a base flood elevation and the design flood
elevation.
hydrostatic pressure
Besides the threat posed by moving water, structures built in an area with a high water table (at or
near a waterfront, for instance) may be at risk of longterm damage from the pressure exerted by the
water in the soil around them, which can crack concrete foundations.
limwa
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Not the alternate title of “The Lion Sleeps Tonight,” but an acronym for limit of moderate wave
action, as shown on the flood zone map above.
National Geodetic Vertical Datum of 1929 (NGVD29)
An outdated measurement benchmark, but you may come across it. This refers to what was once
called the Sea Level Datum and was used until recently by the federal government for mapping
projects. Its relation to the North American Vertical Datum of 1988 varies from place to place. In New
York City, the new datum is generally 1.1 feet below the old datum.
National Flood Insurance Program (N.F.I.P.)
Congress created this program in 1968 to reduce the cost of flood insurance premiums paid by
homeowners, renters and business owners in communities that adopt and enforce floodplain
management practices that meet or exceed federal standards. The program, run by FEMA, is more
than $20 billion in debt and faces reauthorization this year.
nor’easter
Cyclonic storms along the East Coast are so called because the winds blow from a northeasterly
direction. They can bring heavy rain, snow, wind and flooding.
North American Vertical Datum of 1988 (NAVD88)
A base from which consistent height measurements can be taken throughout the United States,
Canada and Mexico. These are not points in physical space, but a computed series of coordinates.
They are far more precise than sea level, in part because the surface of the sea is not level. At the tip of
Manhattan Island, mean sea level is about twoandahalf inches below this datum. At the
Washington Navy Yard, it is threequarters of an inch above the datum.
overwash
Waters carried upland, especially after surges, may be prevented by intervening structures from
flowing directly back to the sea. This mass of water is called overwash.
riverine
Related to a river.
sea level rise
Billions of tons of land ice are melting or sliding into the ocean. The sea is also absorbing most of the
heat trapped by human emissions. Those factors are causing the ocean to rise at what appears to be
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an accelerating pace. Sea level rise increases the depth and extent of floods.
special flood hazard area (S.F.H.A.)
Where 100year floods and damaging waves can be expected. It includes Zones V and A. It is based on
surge levels in coastal and tidally influenced areas, and on large lakes.
stillwater elevation
The height of coastal or tidally influenced floodwater, undisturbed by waves, from a given datum.
storm water management
Storm water runoff is not the same as a flood, though it can cause localized flooding. Most of New
York’s sewers are combined, meaning they handle both storm water and sewage on its way to
treatment plants. When too much rain water or melting snow and ice washes over impervious paving
and into the sewer system, it can lead to overflows and the discharge of sewage and pollutants into
surrounding waterways. Permeable paving, swales and dry wells can temporarily capture runoff and
reduce combined sewer overflows.
swales
Areas of soil or absorbent material, like a bed of gravel, that are designed to trap storm water runoff
and hold it until it can be safely emptied into a municipal storm sewer or into the soil. Bioswales refer
to landscaped strips of plantings along sidewalks or buildings’ edges.
surge
An abnormal rise of water generated by a storm, as a result of atmospheric pressure changes and
wind. They are especially damaging if water is already at high astronomical tide.
wet floodproofing
A method that allows floodwaters to pass through parts of a building without endangering structural
stability. Wet floodproofed areas can be used only for parking, storage or access, or as crawl spaces.
The FEMA officials in the New York region said that wet floodproofing, if employed correctly, could
substantially reduce flood risk and lower flood insurance costs. The corollary is dry floodproofing.

Cae Studie in Reilient Deign

• New apartment towers on the riverfront (“Building to the Sky, With a Plan for Rising Waters,” Jan.
26).

https://www.nytimes.com/2017/01/25/nyregion/aguidetofloodresistantbuildingterms.html

5/6

4/26/2017

A Guide to FloodResistant Building Terms  The New York Times

• A 120yearold tenement with tenants of modest means ("A Humble Basement Boiler Gets a
Penthouse, Above Flood Level," Feb. 16).
• A flood barricade to protect businesses (“Flood Barrier in Brooklyn: A 7Foot Wall, Erected in
Hours,” March 3).
The most comprehensive overview of challenges facing the city is A Stronger, More Resilient New
York, issued in 2013. Other resources include Waterfront Edge Design Guidelines, by the Waterfront
Alliance; Ready to Respond: Strategies for Multifamily Building Resilience, by Enterprise Community
Partners; Coastal Climate Resilience: Designing for Flood Risk and Coastal Climate Resilience:
Retrofitting Buildings for Flood Risk, by the New York City Department of City Planning; and a
glossary by the Federal Emergency Management Agency.
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