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Post-Sandy Preparedness
Policies Lag as Sea Levels Rise
bttp:/ldx.doi.ore/10.1289/ehp. 1307095

In “The Long Road to Recovery:
Environmental Health Impacts of
Hurricane Sandy” in the May 2013 issue of
Environmental Health Perspectives, Manuel
(2013) provided critical insight from the
frontlines about ongoing environmental
health threats from Hurricane Sandy. While
health risks rise along with the sea levels,
policies to help prepare coastal communities
for future threats are lagging. Without new
policies that reflect the lessons of Hurricane
Sandy and a changing climate, this opportu-
nity to improve preparedness will be lost and
the health of coastal residents will continue
to be threatened.

‘The storm surge accompanying Hurricane
Sandy caused an all-time record-breaking
flood height of 13.88 ft, which included
effects of an estimated 9.23-ft flood surge
(Freedman 2012). Before Sandy, flood pro-
jections based on global climate change did
not include this level of storm surge until the
2050s, when it was expected to result from a
100-year storm event (New York City Panel
on Climate Change 2009). We don’t have as
much time to prepare as we thought we did.
The tools we use to plan for storm flooding,
especially floodplain maps, need to be quickly
updated to fully reflect the new realities of
climate change. Many parts of New York
City that were inundated during Sandy were
not within Federal Emergency Management
Administration (FEMA) flood zones and thus
were not prepared for flooding. Half of all
the affected residences and half of affected
buildings of all types were outside of FEMA’s
then-mapped 100-year floodplain (New York
City Special Initiative for Rebuilding and
Resiliency 2013).

Policy gaps are hampering preparations
for the storms that we can expect with climate
change. In early 2013, FEMA updated the
flood risk maps for much of the New York—
New Jersey region, some of which had not
been updated since 1983 (FEMA 2013).
The new flood maps of New York City and
Westchester County showed 35,000 more
structures at risk of flooding, doubling the
numbers of at-risk structures (Buckley 2013).
Unfortunately, the updated maps do not
include future vulnerability from climate
change (Bagley 2013). FEMA has a policy
prioritizing agency-wide integration of cli-
mate change adaptation in planning and
actions (FEMA 2012), but it failed to move
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forward on directives to evaluate climate
change implications on disaster planning and
on the National Flood Insurance Program.
Now in the aftermath of Sandy, FEMA must
take action. The agency can make a difference
in coastal communities by requiring states
to account for climate change in their haz-
ard mitigation planning. The Biggert-Waters
Flood Insurance Reform Act, signed into law
in July 2012, further aims to improve flood-
plain maps (National Association of Realtors
2013). However, FEMA has not yet commit-
ted to a timeline for producing new maps that
incorporate the latest climate vulnerability
projections, and in the meantime, communi-
ties are at risk from rising sea levels and storm
surges influenced by climate change.
Hurricane Sandy is a stark example of
the cost of inaction and not being prepared.
Recent estimates are that Sandy cost at least
$70 billion in damages, with only half of that
insured (SwissRe 2013). Research shows that
the short-term damages are the tip of the ice-
berg. For example, long-term mental health
distress and disability were pervasive post-
storm effects among people displaced after
Hurricane Katrina, > 2 years after the storm
(Abramson et al. 2008). Factoring in the
health impacts from hurricanes can raise cost
estimates by hundreds of millions of dollars—
billions when mortality valuation is included
(Knowlton et al. 2011). Preparedness for flood
events has been shown to be cost effective,
with benefits of efforts to reduce losses from
natural hazards outweighing the costs by a
factor of 5 to 1 for flooding (Rose et al. 2007).
Hurricane Sandy was a wake-up call not
limited to the Northeast: An estimated 53%
of Americans live in coastal counties now,
and that is expected to reach 75% by 2025
(National Institute of Environmental Health
Sciences 2009). Because of climate change,
hurricane storm surges are worse than in
the past, and hundreds of millions of people
must be prepared. The public health concerns
highlighted by Manuel (2013) must be trans-
lated into actionable, up-to-date preparedness
policies at the federal, state, and local levels.
Climate change is a matter of health, fueling
extreme weather events that can challenge
even strong, resilient people. By taking the
climate-preparedness challenge seriously, we
stand to save lives, save dollars, and create
healthier, more secure communities. Let’s not
squander Sandy’s call to get ready while we
still can.
The authors declare they have no actual or
potential competing financial interests.

All EHP content is accessible to individuals with disabilities. A fully accessible (Section 508-compliant)
HTML version of this article is available at http://dx.doi.org/10.1289/ehp.1307095.

Kim Knowlton

Health and Environment Program
Natural Resources Defense Council
New York, New York

E-mail: kknowlton@nrdc.org

Miriam Rotkin-Ellman

Health and Environment Program
Natural Resources Defense Council
San Francisco, California

Perry Sheffield

Department of Preventive Medicine
Icahn School of Medicine at Mount Sinai
New York, New York

REFERENCES

Abramson D, Stehling-Ariza T, Garfield R, Redlener I. 2008.
Prevalence and predictors of mental health distress post-
Katrina: findings from the Gulf Coast Child and Family
Health Study. Disaster Med Public Health Prep 2:77-86.

Bagley K. 2013. Climate change impacts absent from
FEMA's redrawn NYC flood maps. InsideClimate News
(6 February 2013). Available: http:/insideclimatenews.org/
news/20130204/climate-change-global-warming-flood-
zone-hurricane-sandy-new-york-city-fema-federal-maps-
revised-sea-level-rise?page=show [accessed 12 May
2013].

Buckley C. 2013. Twice as many structures in FEMA's redrawn
flood zone. New York Times (New York, NY) 29 Jan:A16.
Available: http://www.nytimes.com/2013/01/29/nyregion/
homes-in-flood-zone-doubles-in-new-fema-map.html?_r=0
[accessed 10 June 2013].

FEMA (Federal Emergency Management Agency). 2012. Climate
Change Adaptation Policy Statement. FEMA Administrator
Policy 2011-OPPA-01. Washington, DC:FEMA.

FEMA (Federal Emergency Management Agency). 2013.
Region Il Coastal Analysis and Mapping: View Best
Available Flood Hazard Data for New Jersey and New
York. Available: http://www.region2coastal.com/bestdata
[accessed 12 June 2013].

Freedman A. 2012. 32-Foot-Plus Waves from Hurricane Sandy
Topple Records. Climate Central (14 November 2012).
Available: http://www.climatecentral.org/news/32-foot-
wave-from-hurricane-sandy-topples-records-noaa-
finds-15241 [accessed 12 May 2013].

Knowlton K, Rotkin-Ellman M, Geballe L, Max W, Solomon GM.
2011. Six climate change-related events in the United
States accounted for about $14 billion in lost lives and
health costs. Health Aff 30:2167-2176.

Manuel J. 2013. The long road to recovery: environmental health
impacts of Hurricane Sandy. Environ Health Perspect
121:A152-A159.

National Association of Realtors. 2013. Biggert-Waters Flood
Insurance Reform Act of 2012. Available: http://www.
realtor.org/articles/flood-insurance-reform-act-of-2012-
section-by-section-highlights [accessed 12 May 2013].

National Institute of Environmental Health Sciences. 2009.
Oceans and Human Health. Available: http://www.
whitehouse.gov/assets/formsubmissions/54/Fleming
OHH_for_Presidents_Program.pdf [accessed 12 May
2013].

New York City Panel on Climate Change. 2009. Climate Risk
Information. New York City Panel on Climate Change.
Available: http://www.nyc.gov/html/om/pdf/2009/NPCC
CRI.pdf [accessed 10 June 2013].

New York City Special Initiative for Rebuilding and Resiliency.
2013. What Could Happen in the Future? Available: http://
www.nyc.gov/html/sirr/html/about/future.shtml [accessed
12 May 2013].

Rose A, Porter K, Dash N, Bouabid J, Huyck C, Whitehead JC,
et al. 2007. Benefit-cost analysis of FEMA hazard mitigation
grants. Nat Hazards Rev 8:97-111.

SwissRe. 2013. Swiss Re’s Sigma on Natural Catastrophes and
Man-Made Disasters in 2012 Reports USD 77 Billion in
Insured Losses and Economic Losses of USD 186 Billion.
Available: http://www.swissre.com/media/news_releases/
nr_20130327_sigma_natcat_2012.html [accessed 12 May
2013].

VOLUME 121 | NUMBER 7 [ July 2013 - Environmental Health Perspectives


http://dx.doi.org/10.1289/ehp.1307095
http://insideclimatenews.org/news/20130204/climate-change-global-warming-flood-zone-hurricane-sandy-new-york-city-fema-federal-maps-revised-sea-level-rise?page=show
http://insideclimatenews.org/news/20130204/climate-change-global-warming-flood-zone-hurricane-sandy-new-york-city-fema-federal-maps-revised-sea-level-rise?page=show
http://insideclimatenews.org/news/20130204/climate-change-global-warming-flood-zone-hurricane-sandy-new-york-city-fema-federal-maps-revised-sea-level-rise?page=show
http://insideclimatenews.org/news/20130204/climate-change-global-warming-flood-zone-hurricane-sandy-new-york-city-fema-federal-maps-revised-sea-level-rise?page=show
http://www.climatecentral.org/news/32-foot-wave-from-hurricane-sandy-topples-records-noaa-finds-15241 
http://www.climatecentral.org/news/32-foot-wave-from-hurricane-sandy-topples-records-noaa-finds-15241 
http://www.climatecentral.org/news/32-foot-wave-from-hurricane-sandy-topples-records-noaa-finds-15241 
http://dx.doi.org/10.1289/ehp.121-a152
http://dx.doi.org/10.1289/ehp.121-a152
http://www.realtor.org/articles/flood-insurance-reform-act-of-2012-section-by-section-highlights
http://www.realtor.org/articles/flood-insurance-reform-act-of-2012-section-by-section-highlights
http://www.realtor.org/articles/flood-insurance-reform-act-of-2012-section-by-section-highlights
http://www.nyc.gov/html/sirr/html/about/future.shtml
http://www.nyc.gov/html/sirr/html/about/future.shtml
http://www.swissre.com/media/news_releases/nr_20130327_sigma_natcat_2012.html
http://www.swissre.com/media/news_releases/nr_20130327_sigma_natcat_2012.html
http://www.nytimes.com/2013/01/29/nyregion/homes-in-flood-zone-doubles-in-new-fema-map.html?_r=1&
http://www.region2coastal.com/bestdata
http://www.nyc.gov/html/om/pdf/2009/NPCC_CRI.pdf
http://dx.doi.org/10.1289/ehp.1307095
http://www.nytimes.com/2013/01/29/nyregion/homes-in-flood-zone-doubles-in-new-fema-map.html?_r=1&
http://www.whitehouse.gov/assets/formsubmissions/54/Fleming_OHH_for_Presidents_Program.pdf
http://www.whitehouse.gov/assets/formsubmissions/54/Fleming_OHH_for_Presidents_Program.pdf
http://www.whitehouse.gov/assets/formsubmissions/54/Fleming_OHH_for_Presidents_Program.pdf
mailto:kknowlton@nrdc.org



