
It also means that our work is never done.

Mitigation minimizes the repeated cycle of 
disruption and damage. Every recovery phase 

following a hazard even becomes an opportunity 
for learning for the next.



a roBusT pLan for a GLoBaL ciTy

The 2014 Hazard Mitigation Plan identifies hazards that can affect New York City and the risks 
associated with them, and it documents strategies for lowering those risks. It differs from other 
New York City plans that address risk in that it addresses a broader range of hazards. 

MOBiliZiNg OuR REsOuRCEs

Why did New York City produce a 551-page Hazard Mitigation Plan? Technically, it is a compliance document designed 
to satisfy FEMA requirements for hazard mitigation funding. FEMA requires that such plans be updated every 5 years.

But to say that our 2014 Plan “updates” the 2009 Plan understates the case. The 2014 Plan adds 
several non-natural disasters to the previous portfolio of solely natural hazards. It results from a 
planning process that converged with Hurricane Sandy and the City’s response to that catastrophic 
storm. It addresses climate change extensively. And while some of its content is necessarily similar to 
that of some other City plans, no other City plan addresses such a broad a range of hazards.

Producing the 2014 Plan took a year and required the expertise of stakeholders from City 
agencies, researchers, and community and industry partners.  Taking the lead was a team from 
New York City Emergency Management, the Department of City Planning, and the Mayor’s 
Office of Recovery and Resiliency. The team convened and guided these bodies:

•	 A 13-member Steering Committee drawn from City agencies and regional organizations responsible 
for some of the city’s largest infrastructure systems with expertise in emergency management, 
land use planning, building codes, housing recovery, public health, public safety, transportation, 
infrastructure protection, climate change, regional planning, and natural resource protection. 

•	 A 41-member Mitigation Planning Council drawn heavily from City agencies, with representation 
from State and federal agencies, various authorities, nongovernmental organizations, and 
the private sector, academic institutions, community organizations, and citizens

BEHIND THE SCENES: OUR RISK MANAGEMENT 
PROCESS, AND WHAT LIES AHEAD

chaPTer 5
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drew from their own extensive knowledge, the 
historical record, the latest scientific and technical 
information, consultation with hundreds of external 
parties, and many City plans and reports.

One important source was PlaNYC 2030, the 
City’s comprehensive plan – updated every four 
years – for achieving citywide sustainability goals. 
Another source was A Stronger, More Resilient 
New York, the City’s resiliency plan that guides 
and reports on recovery from Sandy and presents 
strategies and initiatives for managing risks associated 
with extreme weather and climate change. 

PuRsuiNg A RigOROus, iNClusivE APPROACh

The development of the hazard risk assessment 
for the 2014 Plan included a structured, 
rigorous approach to assessing the risks. 

•	 Identify hazards that pose a serious risk, 
and for each one of them considered

FEMA defined the contents of the Plan, 
which was designed to identify specific risk 
management measures –termed “mitigation 
actions” – that serve these goals:

•	 protect public health and safety, with a focus 
on our most vulnerable populations

•	 protect the built environment: property and 
infrastructure, including complex systems

•	 promote a sustainable economy

•	 protect the natural environment

•	 strengthen preparedness for disasters

•	 overall, promote resiliency and sustainability

The goals seem simple and straightforward. New 
York City’s risks are not. The planners elaborated 
the goals above into a set of 28 objectives and, 
with the 2009 Plan as their point of departure, 
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•	 in-depth, well-coordinated emergency-
response capabilities

•	 communication tools and programs that 
promote preparedness and recovery

To assemble an inventory of candidate 
actions, planners next

•	 identified existing strategies – those 
already being implemented, or for 
which funding was already secure

•	 determined potential strategies – programs, 
plans, projects, and policies for which 
funding had not yet been secured

The result was over 200 pages of detailed tables 
that identify a set of 330 existing actions and 332 
potential actions. The tables capture the scope, 
variety, and dynamism of the city’s risk management 
efforts. Their feasibility was evaluated against social, 
technical, administrative, political, legal, economic, 
and environmental considerations. (A proposed 
action’s inclusion in the Plan did not constitute 
an official commitment to implementing it.)

After a public comment period, the draft Plan was 
revised, submitted to FEMA, and approved. By 
Executive Order, on April 15, 2014, the Mayor adopted 
it as the City’s official Hazard Mitigation Plan.

LooKinG ahead

A PlAN thAt is MORE thAN A DOCuMENt

Besides satisfying FEMA requirements for mitigation 
funding eligibility, the 2014 Plan equips us to 
take advantage of funding opportunities as they 
arise – we are fully prepared to make the case.

But the Plan’s value extends far beyond funding goals. 
The planning process itself strengthened collaboration 
among participants, with benefits that continue to 
this day. And while the process described above may 
sound mechanistic, it entailed considerable learning 

 ‐ likely severity 

 ‐ probability

 ‐ geographic areas likely to be impacted

 ‐ historic data 

•	 Determine which features of our city are 
vulnerable to each hazard; primarily,

 ‐ people (particularly the most 
vulnerable groups)

 ‐ the built environment, including 
infrastructure and complex systems

 ‐ the natural environment

 ‐ our economy

 ‐ future conditions to the extent they 
can be reasonably foreseen

•	 Estimate potential losses using loss 
estimate software for hurricane winds, 
flooding, and earthquakes.

Defining a citywide suite of mitigation actions

Mitigation actions considered for inclusion in the plan 
were those undertaken or planned by City, State, 
and federal agencies; utilities; and other players. 
The actions can generally be characterized as:

•	 statutory and regulatory measures, including 
zoning law and construction codes

•	 policies, programs, projects, and special initiatives

•	 physical property protections such as 
seismic retrofitting and flood-proofing

•	 natural resource protections such as 
projects that protect wetlands

•	 major infrastructure projects like construction 
of City Water Tunnel Number 3
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and the continual application of expert judgment. The 
planners’ expanded knowledge base and seasoned 
judgment inform their ongoing management of risk. 

Importantly, the Plan is more than a compliance 
document that sits on a shelf. This makes it an 
extremely useful tool. For each mitigation action, it 
identifies the responsible party, the timetable, costs, 
and funding sources. It is frequently consulted as 
a resource, and it directly supports the monitoring 
and evaluation that contribute to results. 

The responsibility for implementing strategies is 
distributed among many parties. The Mitigation Unit 
at the City’s Emergency Management Department 
serves as lead coordinator for tracking implementation 
– working through the Mitigation Planning Council 
– and for updating the 2014 Plan. It convenes 
meetings, conducts research relevant to the Plan, 
shares information about funding opportunities, and 
widely promotes awareness of risk management. 

Annually, New York City Emergency Management 
will obtain status reports from City agencies and 
private partners and update the Plan to reflect 
them. As the Plan is updated, it will remain online. 
Comments on it are welcome at any time. 

It is truly not only our City government’s 
plan but our entire city’s plan.

A PROCEss thAt stEADilY gAiNs iN POWER

For our Hazard Mitigation Plan’s fullest value to be 
realized, this set of conditions must be satisfied:

•	 Risk management strategies must be 
seamlessly integrated into the agendas, 
plans, and operating and capital budgets 
of all parties responsible for them. 

•	 The effectiveness of strategies must be assessed.

•	 Changing conditions must be assessed – for 
example, fluctuations in available funding; new 
laws, regulations, and policies; significant new 
study findings; impacts of major hazard events.

•	 Strategies must be modified as needed.

disTriBuTed responsiBiLiTies and Key 
pLayers in our ciTy’s manaGemenT of risK 

Beyond the large cast of parties who produced the 2014 
Hazard Mitigation Plan is an even larger cast who contribute 
to the daily work of managing risks. Responsibility is 
distributed widely: City, state, and federal agencies, 
various authorities, nongovernmental organizations, 
and the private sector all play important roles. 

Characteristically, for any one hazard, multiple parties 
exercise responsibilities. Conversely, a single party’s 
responsibilities may span multiple hazards. this 
makes for a complex network of relationships that are 
purposely decentralized across many organizations. 

Emerging as a central player is the mayor’s office of 
recovery and resiliency (ORR), created in March 2014 to 
work with City agencies to implement strategies of long-
term climate resiliency efforts as laid out in A Stronger, More 
Resilient New York, while also incorporating resiliency into 
ongoing City operations.  on the City’s resiliency priorities 
are strengthening coastal defenses, upgrading buildings, 
protecting infrastructure and critical services, and making 
Neighborhoods safer and more economically resilient. 
ORR is also engaging with state and Federal rebuilding 
programs to ensure complementary recovery approaches. 

Billions of dollars in federal funding are contributing 
to sandy recovery and long-term hazard mitigation 
efforts across the city. Augmenting this are 
investments by the City and its partners. 

WorK session for NYC’s Risk LaNdsCape
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dominant in risk management discussions, and 
it will become only more so. But it must not 
obscure the very real threat of other hazards.

Ahead, we foresee, along with climate change, greater 
levels of risk due to population growth and the strain 
it puts on aging infrastructure. We see the potential 
for budget shortfalls as repair and recovery costs 
for hazard impacts erode public and private sector 
budgets. Investing in mitigation measures is fiscally 
prudent. But will those investments be made? Other 
urgent needs are competing for scarce funds.

But while the future is uncertain, post-Sandy New 
York City is “coming back stronger.” We foresee 
our management of risk growing ever stronger 
as mitigation measures are steadily implemented 
and strengthened, as we continue to learn, and 
as new technologies improve and fall in cost and 
we determine how best to capitalize on them. 

We also foresee more parties in the private and 
nonprofit sectors and the general public gaining a 
clearer understanding of the hazards New Yorkers 
face and greater insight into the nature of risk itself, 
thereby becoming better prepared to withstand, 
respond to, and recover from hazard events. 

Toward this end, if you found this Guide helpful, 
please share it!

Driving the hazard mitigation process is a proactive 
approach informed by continuous learning. In the past, 
hazard mitigation was usually reactive – undertaken 
in response to a disaster that had just occurred, as 
illustrated by the regulatory timeline in Chapter 4 
that chronicles incremental improvements in the 
City’s building codes. Today we aim to prospectively 
fashion strategies that can minimize or break cycles 
of repeated destruction. This means that every 
recovery phase following a hazard event becomes 
an opportunity for learning. It also means that our 
work is never done, because the nature of some risks 
evolves, as do some measures for managing them.

thE lONgER-tERM OutlOOk

Not only is our approach to risk proactive. As 
Chapter 2 explains, the field of risk management 
has gained power and sophistication, the concept of 
risk has expanded, and sustainability and resiliency 
have become paramount twin goals. The long-
term, strategic approach to risk management 
is gaining traction at all levels of government, 
and within the private and nonprofit sectors.

A few examples illustrate this reality. The White 
House has incorporated climate change into many 
of the Sandy recovery policies and programs. New 
York City has pioneered urban sustainability and 
resiliency efforts, its goals are becoming increasingly 
ambitious, and more and more of its partners and 
stakeholders are stepping up to the challenge. Con 
Edison puts its climate change principles online and 
has dedicated $1 billion to fortify critical infrastructure 
and equipment across its system. The Port Authority 
of New York and New Jersey’s environmental 
initiatives encompass climate change. The MTA 
devotes many web pages to sustainability, including a 
page on climate adaptation. Many major corporations 
have Sustainability Officers. Many colleges and 
universities offer degrees in sustainability and disaster 
management. The Rockefeller Foundation is pushing 
the resiliency agenda globally, starting with New York 
City’s selection for the 100 Resilient Cities Network. 

These examples illustrate that sustainability 
and resiliency initiatives have been growing in 
the City. Deservedly, climate change is now 

Climate change deservedly 
commands growing attention.  
But it must not obscure the  
very real threat of other hazards.

157BEhiND thE sCENEs: OuR Risk MANAgEMENt PROCEss, AND WhAt liEs AhEAD

http://www.conedison.com/ehs/climate_change.asp
http://www.coned.com/newsroom/news/pr20131021.asp
http://www.panynj.gov/about/environmental-initiatives.html
http://www.panynj.gov/about/environmental-initiatives.html
http://web.mta.info/sustainability/index.html
http://web.mta.info/sustainability/?c=ClimateAdaptation
http://www.100resilientcities.org/cities


ChAPtER 3:  

FEMA, Children Vulnerable To Disaster-
Related Stress, December 8, 2012. 

Bond, Shannon. “How cities are revamping their coastal 
defenses.” Financial Times, September 5, 2014.

Metropolitan Transportation Authority. Public Transportation 
for the New York Region. Accessed September 2014.  

New Jersey Transit. NJ Transit Facts at 
a Glance: Fiscal Year 2012.

NYC Department of City Planning. MapPLUTO 13V1. 2013.

NYC Department of City Planning. Population 
Division. Accessed August 15, 2014.

NYC Department of Finance. Mass Appraisal System. 2013.

NYC Department of Health and Mental Hygiene. 
Community Health Survey. 2012.

NYC Department of Health and Mental Hygiene. Epiquery: NYC 
Interactive Health Data System. Accessed August 15, 2014.

NYC Department of Transportation. Ferries and 
Buses. Accessed August 15, 2014.

NYC Economic Development Corporation. September 
2013 Economic Snapshot. Accessed August 15, 2014.

New York Metropolitan Transportation Council. The 2014-
2040 Regional Transportation Plan. September 4, 2013.

New York State Department of Labor. Labor Statistics for 
the New York City Region. Accessed August 15, 2014.

New York State Department of Labor. Significant Industries: 
A Report to the Workforce Development System. 2011.

New York State Office for People with Development Disabilities. 
Facts about Developmental Disabilities. July 25, 2013.

NYC & Company. New York City Tourism: 
A Model for Success. 2012.

McGeehan, Patrick. “For Head of New York Tourism, 55 Million 
Visitors Isn’t Enough.” The New York Times. July 7, 2014. 

The Port Authority of New York and New Jersey. 
2012 Trade Statistics. May 2013. 

The Port Authority of New York and New Jersey. 
Port Authority Trans Hudson: 2012 Passenger 
Traffic. Accessed December 04, 2013.

U.S. Census Bureau. American Community Survey 
2010, 2011, 2012.  Accessed August 15, 2014. 

U.S. Department of Health and Human Services. 2014 
Poverty Guidelines. Accessed August 15, 2014.

US Geological Survey. National Park Research: 
Coastal Processes. Accessed August 15, 2014.

COAstAl stORMs

FEMA. L0320 Hurricane Preparedness for Decision 
Makers – New York: Student Manual. Washington, D.C.: 
Federal Emergency Management Agency, 2013.

Hurricane Science.  Aquatic Impacts.  Accessed July 28, 2014. 

Lane, K. et al. “Health Effects of Coastal Storms and Flooding in 
Urban Areas: A Review and Vulnerability Assessment.” Journal 
of Environmental and Public Health, 2013 (2013): 33. 

National Hurricane Center. NOAA Technical Memorandum NWS 
NHC 38: The National Hurricane Center Risk Analysis Program 
(HURISK). Coral Gables: National Hurricane Center, 1991. 

National Hurricane Center. Hurricane Preparedness 
– Hazards,  Storm Surge Overview,  Tropical Storm 
Climatology,  Accessed March 19, 2014.

National Oceanic and Atmospheric Administration. 
Tides and Water Levels,  Frequently Asked Questions, 
and Tidal Datums.  Accessed October 21, 2014.

NYSERDA. ClimAID: Responding to Climate 
Change in New York State.  July 21, 2014. 

Weather Underground. Storm Surge 
Basics.  Accessed July 30, 2014.  

*

*

*

*

RESOURCES
Primary Sources*

158 NYC’s Risk LaNdsCape

https://www.fema.gov/news-release/2012/12/08/children-vulnerable-disaster-related-stress
https://www.fema.gov/news-release/2012/12/08/children-vulnerable-disaster-related-stress
http://www.ft.com/intl/cms/s/2/67fa8b78-2e08-11e4-b760-00144feabdc0.html%23axzz3ClHN2ntX%2523utm_source%3DRebuilding%2520NY%2520Alert%26utm_medium%3Dalert-html%26utm_campaign%3DNewsletters
http://www.ft.com/intl/cms/s/2/67fa8b78-2e08-11e4-b760-00144feabdc0.html%23axzz3ClHN2ntX%2523utm_source%3DRebuilding%2520NY%2520Alert%26utm_medium%3Dalert-html%26utm_campaign%3DNewsletters
http://web.mta.info/mta/network.htm
http://web.mta.info/mta/network.htm
http://www.njtransit.com/pdf/FactsAtaGlance.pdf
http://www.njtransit.com/pdf/FactsAtaGlance.pdf
http://www.nyc.gov/html/dcp/html/census/popdiv.shtml
http://nyc.gov/health/epiquery
http://nyc.gov/health/epiquery
http://nyc.gov/html/dot/html/ferrybus/ferrybus.shtml
http://nyc.gov/html/dot/html/ferrybus/ferrybus.shtml
http://www.nycedc.com/sites/default/files/files/economic-snapshot/Sep%2520Econ%2520Snap%25202013_0.pdf
http://www.nycedc.com/sites/default/files/files/economic-snapshot/Sep%2520Econ%2520Snap%25202013_0.pdf
http://www.nymtc.org/aboutrtp.cfm
http://www.nymtc.org/aboutrtp.cfm
http://labor.ny.gov/stats/PDFs/Significant-Industries-New-York-City.pdf
http://labor.ny.gov/stats/PDFs/Significant-Industries-New-York-City.pdf
http://www.opwdd.ny.gov/sites/default/files/documents/Facts_About_DD_Layout_2.pdf
http://www.opwdd.ny.gov/sites/default/files/documents/Facts_About_DD_Layout_2.pdf
http://www.nycgo.com/assets/files/pdf/New_York_City_Tourism_A_Model_for_Success_NYC_and_Company_2013.pdf
http://www.nycgo.com/assets/files/pdf/New_York_City_Tourism_A_Model_for_Success_NYC_and_Company_2013.pdf
http://www.nytimes.com/2014/07/08/nyregion/for-head-of-new-york-tourism-55-million-visitors-isnt-enough.html?module=Search&mabReward=relbias%3Ar%2C{%221%22%3A%22RI%3A10%22}&_r=0
http://www.nytimes.com/2014/07/08/nyregion/for-head-of-new-york-tourism-55-million-visitors-isnt-enough.html?module=Search&mabReward=relbias%3Ar%2C{%221%22%3A%22RI%3A10%22}&_r=0
http://www.panynj.gov/port/pdf/2012_trade_statistics_sheet.pdf
http://www.panynj.gov/port/pdf/2012_trade_statistics_sheet.pdf
http://www.panynj.gov/corporate-information/foi/13889-O.pdf
http://www.panynj.gov/corporate-information/foi/13889-O.pdf
http://www.panynj.gov/corporate-information/foi/13889-O.pdf
http://www.census.gov/acs/www/
http://www.census.gov/acs/www/
http://aspe.hhs.gov/poverty/14poverty.cfm
http://aspe.hhs.gov/poverty/14poverty.cfm
http://geomaps.wr.usgs.gov/parks/coast/barrierislands/index.html
http://geomaps.wr.usgs.gov/parks/coast/barrierislands/index.html
www.hurricanescience.org/society/impacts/environmentalimpacts/aquaticimpacts/
http://www.nhc.noaa.gov/pdf/NWS-NHC-1987-38.pdf
http://www.nhc.noaa.gov/pdf/NWS-NHC-1987-38.pdf
http://www.nhc.noaa.gov/pdf/NWS-NHC-1987-38.pdf
http://www.nhc.noaa.gov/prepare/hazards.php%20
http://www.nhc.noaa.gov/prepare/hazards.php%20
%20http://www.nhc.noaa.gov/surge/
http://www.nhc.noaa.gov/climo/
http://www.nhc.noaa.gov/climo/
http://oceanservice.noaa.gov/education/tutorial_tides/welcome.html
http://www.aoml.noaa.gov/hrd/tcfaq/tcfaqHED.html
http://tidesandcurrents.noaa.gov/datum_options.html
http://www.nyserda.ny.gov/climaid
http://www.nyserda.ny.gov/climaid
http://www.wunderground.com/hurricane/surge.asp
http://www.wunderground.com/hurricane/surge.asp


COAstAl EROsiON

H. John Heinz III Center for Science, Economics and the 
Environment. Evaluation of Erosion Hazards. Washington, 
D.C.: Federal Emergency Management Agency, 2000.  

New York City Department of Buildings. Coastal Erosion 
Hazard Area Map.  Accessed July 28, 2014. 

New York State Department of Environmental Conservation, 
Division of Water, Coastal Erosion Management Unit. 
Coastal Erosion Hazard Area Maps, Richmond, Kings 
and Queens Counties. New York City: New York State 
Department of Environmental Conservation, 1988. 

New York State Department of Environmental 
Conservation. CEHA Map Revision Process and 
Coastal Management.  Accessed July 28, 2014.

O’Neill Jr., Charles R. A Guide to Coastal Erosion 
Processes. Ithaca: Cornell University, 1985.

O’Neill Jr., Charles R. The New York State Coastal 
Erosion Act, Coastal Erosion Regulation Fact Sheet. 
Brockport: State University College, 1989. 

Tanski, J. Long Island’s Dynamic South Shore: A 
Primer on the Forces and Trends Shaping Our 
Coast. New York: Sea Grant New York, 2007. 

United States Geological Survey. National Assessment of 
Shoreline Change Project.  Accessed July 28, 2014. 

FlOODiNg

Center for an Urban Future. Caution Ahead. 2014.

Coastal Wetlands Planning. Protection and Restoration 
Act, Barrier Islands. Accessed July 28, 2014. 

FEMA. Flood Insurance Study, City of New 
York, New York. December 5, 2013. 

FEMA. The National Flood Insurance 
Program. Last Updated July 24, 2014.

Karamouz, M., S. Nazif and M. Fallahi. Hydrology 
and Hydroclimatology: Principles and 
Applications. CRC Press: Boca Raton, 2013.

NYC Department of City Planning. Designing 
for Flood Risk. June 2013.  

NYC Department of City Planning. Retrofitting 
Buildings For Flood Risk. October 8, 2014.

*

*

NYC Department of City Planning. Resilient 
Neighborhoods Studies. Accessed  August 15, 2014.

NYC Department of City Planning. Flood Resilience 
Zoning Text Amendment. October 9, 2013.

NYC Department of Health and Mental Hygiene. Epiquery: NYC 
Interactive Health Data System. Accessed December 4, 2013.

NYC Emergency Management. Flash 
Flood Emergency Plan.  2008.

NYC Special Initiative for Rebuilding and Resiliency. FEMA 
Flood Map Update. Accessed August 15, 2014.

NYC Department of Environmental Protection. 
Wastewater Resiliency Plan. October, 2013.

NYC Mayor’s Office, Flood Mitigation Taskforce.  Stormwater 
Mitigation Study Area (SMSA) Report, April 2008. 

O’Connor, Anahad  and Bowley, Graham. “Tornado Hits Brooklyn; 
Subway Back in Service,” The New York Times, August 8, 2007.

Regional Plan Association. Lessons From Sandy: Federal 
Policies to Build Climate Resilient Coastal Regions. 2014

Regional Plan Association and Lincoln Institute of Land 
Policy. Building Coastal Resilience: Using Scenario 
Planning to Address Uncertainty and Change. 2014

U.S. Census Bureau.  American Community Survey 
5-Year 2007-2011. Accessed August 15, 2014.

Watson, Donald and Adams, Michele. Design for Flooding: 
Architecture Landscape and Urban Design for Resilience 
to Climate Change. Wiley: West Alton, 1993.

 ExtREME hEAt

Anderson, G. B. and Bell, M. L. “Lights Out: Impact of 
the August 2003 Power Outage on Mortality in New 
York, NY.” Epidemiology, 23(2012): 189-193.

Bowean, L. “Lessons from ’95 Disaster Help City Bear 
Latest Heat Wave.” Chicago Tribune, July 8, 2012. 

Brucker, G. “Vulnerable Populations: Lessons 
Learnt From the Summer 2003 Heat Wave in 
Europe.” Eurosurveillance, 10(2005): 551. 

159REsOuRCEs

http://www.fema.gov/pdf/library/erosion.pdf
http://www.fema.gov/pdf/library/erosion.pdf
http://www.fema.gov/pdf/library/erosion.pdf
http://www.nyc.gov/html/dob/html/codes_and_reference_materials/coastalErosionMap.shtml
http://www.nyc.gov/html/dob/html/codes_and_reference_materials/coastalErosionMap.shtml
CEHA%20Map%20Revision%20Process%20-%20http://www.dec.ny.gov/lands/90934.html
CEHA%20Map%20Revision%20Process%20-%20http://www.dec.ny.gov/lands/90934.html
CEHA%20Map%20Revision%20Process%20-%20http://www.dec.ny.gov/lands/90934.html
http://www.seagrant.sunysb.edu/cprocesses/pdfs/LIDynamicSouthShore.pdf
http://www.seagrant.sunysb.edu/cprocesses/pdfs/LIDynamicSouthShore.pdf
http://www.seagrant.sunysb.edu/cprocesses/pdfs/LIDynamicSouthShore.pdf
http://coastal.er.usgs.gov/shoreline-change/
http://coastal.er.usgs.gov/shoreline-change/
https://nycfuture.org/pdf/Caution-Ahead.pdf
http://lacoast.gov/new/Ed/Curriculum/TT_BarrierIslands.pdf
http://lacoast.gov/new/Ed/Curriculum/TT_BarrierIslands.pdf
http://www.nyc.gov/html/sirr/downloads/pdf/360497NY-New-York-City.pdf
http://www.nyc.gov/html/sirr/downloads/pdf/360497NY-New-York-City.pdf
https://www.fema.gov/national-flood-insurance-program
https://www.fema.gov/national-flood-insurance-program
http://www.nyc.gov/html/dcp/pdf/sustainable_communities/designing_flood_risk.pdfHYPERLINK%20%22http://www.nyc.gov/html/dcp/pdf/cwp/vision2020_nyc_cwp.pdf%22
http://www.nyc.gov/html/dcp/pdf/sustainable_communities/designing_flood_risk.pdfHYPERLINK%20%22http://www.nyc.gov/html/dcp/pdf/cwp/vision2020_nyc_cwp.pdf%22
http://www.nyc.gov/html/dcp/html/retrofitting/index.shtml
http://www.nyc.gov/html/dcp/html/retrofitting/index.shtml
http://www.nyc.gov/html/dcp/html/subcats/citywide.shtml
http://www.nyc.gov/html/dcp/html/subcats/citywide.shtml
http://www.nyc.gov/html/dcp/html/flood_resiliency/index.shtml
http://www.nyc.gov/html/dcp/html/flood_resiliency/index.shtml
http://nyc.gov/health/epiquery
http://nyc.gov/health/epiquery
http://www.nyc.gov/html/dcp/html/subcats/citywide.shtml
http://www.nyc.gov/html/dcp/html/subcats/citywide.shtml
http://www.nyc.gov/html/dep/pdf/climate/climate-cover-letter-toc.pdf
http://www.nyc.gov/html/dep/pdf/climate/climate-cover-letter-toc.pdf
http://www.nytimes.com/2007/08/08/nyregion/08cnd-weather.html%3Fpagewanted%3Dall%26_r%3D0
http://www.nytimes.com/2007/08/08/nyregion/08cnd-weather.html%3Fpagewanted%3Dall%26_r%3D0
http://articles.chicagotribune.com/2012-07-08/news/ct-met-heat-wave-qa-0708-20120708_1_heat-wave-eric-klinenberg-air-conditioning-today
http://articles.chicagotribune.com/2012-07-08/news/ct-met-heat-wave-qa-0708-20120708_1_heat-wave-eric-klinenberg-air-conditioning-today


NYC Department of Buildings. Green Roofs and 
Sustainability.  Accessed October, 2014.

NYC Department of Health and Mental Hygiene. 
“New York City Vital Signs: Deaths Associated with 
Heat Waves in 2006.” November 2006. 

NYC Department of Health and Mental Hygiene. 
“Health Advisory #8: Heat-Related Morbidity and 
Mortality in New York City.” May 26, 2011.  

NYC Department of Health and Mental Hygiene. Heat 
Illness and Heat Waves.  Accessed July 30, 2014.

NYC Department of Health and Mental Hygiene. “Health 
Department Releases Report on Summer 2006 Heat 
Wave Deaths.” Press Release November 15, 2006.

NYC Emergency Management. Emergency Planning: 
Heat Emergency Plan.  Accessed October 21, 2014.

NYC Emergency Management. NYC Hazards: 
Extreme Heat Basics.  Accessed July 30, 2014. 

New York State Assembly. “Report of the New York 
State Assembly Queens Power Outage Task Force 
Concerning the July 2006 Power Outage in Consolidated 
Edison’s Service Territory.” January 30, 2007. 

New York State Energy Research and Development Authority. 
Mitigating New York City’s Heat Island with Urban Forestry, 
Living Roofs, and Light Surfaces. Albany: New York State 
Energy Research and Development Authority, 2006.

NYC Cool Roofs. How Cool Roofs Work.  
Accessed October 21, 2014.

NYC Greenhouse. An Owner’s Tool Kit for Saving Money 
by Going Green.  Accessed October 21, 2014.

Pengelly, L.D., et al. “Anatomy of Heat Waves and Mortality 
in Toronto: Lessons for Public Health Protection.” Canadian 
Journal of Public Health, 98(2007): 364-368. 

PlaNYC Green Buildings & Energy Efficiency. “Welcome to PlaNYC 
Green Buildings and Energy Efficiency.” Accessed October, 2014.

The University of Chicago. “Dying Alone: An Interview with 
Eric Klinenberg, author of Heat Wave: A Social Autopsy 
of Disaster in Chicago.”  Accessed July 16, 2014.

U.S. Department of Energy. Tips: Sealing 
Air Leaks.  Accessed July 22, 2014.

*

*

*

Cadot, E., Rodwin, V., and Spira, A. “In the Heat of 
the Summer: Lessons from the Heat Waves in Paris.” 
Journal of Urban Health, 84(2007): 466-468.  

CDC. “Heat Illness and Deaths - New York City, 
2000-2011.” MMWR, 62(2013): 617–621.  

The City of New York. Environmental Public 
Health Tracking.  Accessed July 30, 2014. 

Con Edison. Demand Response: Get Paid to Use 
Less Energy.  Accessed July 30, 2014. 

Gaffin, S.R., et al. “Bright Is The New Black—Multi-Year 
Performance Of High-Albedo Roofs In An Urban Climate.” 
Environmental Research Letters, 7(2012): 1-12.

Gaffin, S.R., et al. “Variations in New York City’s 
Urban Heat Island Strength over Time and Space.” 
Theoretical Applied Climatology, 94(2008): 1-11.

Graber N. and Lane K. “Planning to Beat the 
Heat: Heat-Health and Climate Adaptation in New 
York City.” NACCHO Exchange, 11(2012). 

Holusha, J. “New York’s Heat Wave Prompts Record 
Power Use.” The New York Times, August 1, 2006. 

Klinenberg, E. “When Chicago Baked: Unheeded Lessons from 
another Great Urban Catastrophe.” Slate, September 2, 2005. 

Kovats, S.R. and Kristie, E.L. “Heatwaves and Public Health in 
Europe.” European Journal of Public Health, 16(2006): 592-599. 

Lane, K., et al. “Extreme Heat Awareness and Protective Behaviors 
in New York City.” Journal of Urban Health, 91(2013): 403-414. 

Li, T., R. M. Horton, and P.L. Kinney. “Projections of 
Seasonal Patterns in Temperature-Related Deaths for 
Manhattan.” Nature Climate Change, 3(2013): 717-721.

Lin S., et al. “Extreme High Temperatures and Hospital 
Admissions for Respiratory and Cardiovascular 
Diseases.” Epidemiology, 20(2009): 738-746.

Metzger, K. B., Ito, K., and Matte, T. D. “Summer Heat 
and Mortality in New York City: How Hot Is Too Hot?” 
Environmental Health Perspectives, 118(2010): 80-86.

National Weather Service. Natural Hazard Statistics 
and Heat: A Major Killer.  Accessed July, 2014.

National Weather Service Office for New York. 
Excessive Heat.  Accessed June 18, 2010. 

*

*

*

*

*

*

160 NYC’s Risk LaNdsCape

http://www.nyc.gov/html/dob/html/sustainability/green_roofs.shtml
http://www.nyc.gov/html/dob/html/sustainability/sustainability_main.shtml
http://www.nyc.gov/html/dob/html/sustainability/sustainability_main.shtml
http://www.nyc.gov/html/dob/html/sustainability/sustainability_main.shtml
http://www.nyc.gov/html/dob/html/sustainability/sustainability_main.shtml
http://www.nyc.gov/html/doh/downloads/pdf/cd/2011/11md08.pdf
http://www.nyc.gov/html/doh/downloads/pdf/cd/2011/11md08.pdf
http://www.nyc.gov/html/doh/downloads/pdf/cd/2011/11md08.pdf
http://www.nyc.gov/html/doh/html/em/heat.shtml
http://www.nyc.gov/html/doh/html/em/heat.shtml
http://www.nyc.gov/html/doh/html/pr2006/pr106-06.shtml
http://www.nyc.gov/html/doh/html/pr2006/pr106-06.shtml
http://www.nyc.gov/html/doh/html/pr2006/pr106-06.shtml
http://www.nyc.gov/html/oem/html/planning_response/planning_heat_plan.shtml
http://www.nyc.gov/html/oem/html/planning_response/planning_heat_plan.shtml
http://www.nyc.gov/html/oem/html/hazards/heat_basics.shtml
http://www.nyc.gov/html/oem/html/hazards/heat_basics.shtml
http://assembly.state.ny.us/member_files/036/20070130/
http://assembly.state.ny.us/member_files/036/20070130/
http://assembly.state.ny.us/member_files/036/20070130/
http://assembly.state.ny.us/member_files/036/20070130/
http://www.nyc.gov/html/coolroofs/html/how/how.shtml
http://www.nyc.gov/html/coolroofs/html/how/how.shtml
http://www.nycgreenhouse.org/
http://www.nycgreenhouse.org/
http://www.nyc.gov/html/gbee/html/home/home.shtml
http://www.nyc.gov/html/gbee/html/home/home.shtml
http://www.press.uchicago.edu/Misc/Chicago/443213in.html/
http://www.press.uchicago.edu/Misc/Chicago/443213in.html/
http://www.press.uchicago.edu/Misc/Chicago/443213in.html/
http://energy.gov/energysaver/articles/tips-sealing-air-leaks
http://energy.gov/energysaver/articles/tips-sealing-air-leaks
http://a816-dohbesp.nyc.gov/IndicatorPublic/EnterPortal.aspx
http://a816-dohbesp.nyc.gov/IndicatorPublic/EnterPortal.aspx
http://www.coned.com/energyefficiency/demand_response.asp
http://www.coned.com/energyefficiency/demand_response.asp
http://www.nytimes.com/2006/08/01/us/01cnd-heat.html%3F_r%3D1%26
http://www.nytimes.com/2006/08/01/us/01cnd-heat.html%3F_r%3D1%26
http://www.slate.com/articles/news_and_politics/history_lesson/2005/09/when_chicago_baked.html
http://www.slate.com/articles/news_and_politics/history_lesson/2005/09/when_chicago_baked.html
http://www.nws.noaa.gov/om/hazstats.shtml
http://www.crh.noaa.gov/lmk/?n=noaaexcessiveheat
http://www.erh.noaa.gov/okx/ExcessiveHeat.htm
http://www.erh.noaa.gov/okx/ExcessiveHeat.htm


New York City Department of Transportation. 2012 Bridges 
and Tunnels Annual Condition Report. New York: New 
York City Department of Transportation, 2012. 

Nikolaou, S. et al. “Geo-Seismic Design in the Eastern 
United States:  State of Practice.” American Society 
of Civil Engineers (ASCE) Library. 2012.

Nikolaou, S. “Local Geology of New York City and Its 
Effect on Seismic Ground Motions.” Proceedings:  Fifth 
International Conference on Case Histories in Geotechnical 
Engineering. New York, New York, April 13-17, 2004.

Nikolaou, S.  “We had an Earthquake in Virginia – Now 
what?” Structure Magazine, March 1, 2013, 12-15. 

Post, N. M. “Latin America’s Tallest Sports Super-Efficient Damper-
Studded Diamonds.”  Engineering News Record, 250: 34-38, 2003.

Sykes, L.R. et al. “Observations and Tectonic Setting 
of Historic and Instrumentally Located Earthquakes in 
Greater New York City-Philadelphia Area.”  Bulletin of the 
Seismological Society of America, 98: 1696-1719, 2008.

Tantala, M., et al. Earthquake Risks and Mitigation in 
the New York, New Jersey, Connecticut Region, The New 
York City Area Consortium for Earthquake Loss Mitigation 
(NYCEM), Buffalo: University at Buffalo Multidisciplinary 
Center for Earthquake Engineering Research, 2003.

U.S. Geological Survey. Documentation for the 2014 
Update of the United States National Seismic 
Hazard Maps.  Reston, Virginia: 2014. 

U.S. Geological Survey. Historic World 
Earthquakes.  Accessed March 6, 2013. 

Weidlinger Associates. New York City Seismic Hazard 
Study And Its Engineering Applications: Final 
Report. New York: Weidlinger Associates Prepared for 
the NYC Department of Transportation, 1998. 

PANDEMiC iNFluENZA:

Aimone, F. “The 1918 Influenza Epidemic in New 
York City: A review of the Public Health Response.” 
Public Health Reports, 125(2010): 71-79. 

Blumenshine, P., et al. “Pandemic Influenza planning in 
the United States from a Health Disparities Perspective.” 
Emerging Infectious Diseases, 14(2008): 709-715.

CDC. Plague.  Last updated November 28, 2012.  

CDC. About Coronavirus.  Last updated June 5, 2014.  

*

*

*

*

*

WebMD. Fitness and Exercise: Heat 
Exhaustion.  Accessed October 21, 2014.

EARthQuAkEs

Ascher, Kate. The Heights:  Anatomy of a 
Skyscraper. Penguin Press, New York 2011.

“Earthquakes:  Updating information about U.S. regional earthquake 
hazards.”  Homeland Security News Wire, July 22, 2014. 

Entergy Corporation. “Indian Point Considers 
Seismic Safety.” Accessed April 8, 2011. 

Eschenasy, D. “Cases of Failure of Unreinforced Brick Walls Due 
to Out-Of-Plane Loads.”  Structural Magazine, May 1, 2011. 

Fahey, M.  “Don’t Forget About Earthquakes, Feds Tell 
City.”  Crain’s New York Business, July 18, 2014. 

FEMA, HAZUS MH Estimated Annualized Earthquake Losses 
for the Unites States FEMA 366b. Washington, D.C.: FEMA, 2008. 

FEMA P-750. NEHRP Recommended Seismic Provisions 
for New Buildings and Other Structures. 2009.

FEMA P-774. Unreinforced Masonry Buildings and Earthquakes:  
Developing Successful Risk Reduction Programs.  October 2009.

Khinda, Jagtar S and Feng-Bao Lin. Seismic Isolation 
of Bridges in New York City. Proceedings, Building 
an International Community of Structural 
Engineers. Chicago, Illinois: April 15-18, 1996.

Khinda, Jagtar S. New York City’s new Seismic Design Criteria 
Guidelines for the new Millennium and an Update on the Seismic 
Retrofit of New York City Bridges.  Proceedings, International 
Bridge Conference, Pittsburgh, PA:  June 14-16, 1999.

Lamont-Doherty Earth Observatory of Columbia University. Largest 
Earthquakes Near New York City.  Accessed December 23, 2013. 

Murphy, D.E. “Quake Leaves New York Slightly 
Stirred, but Not Shaken Up.” The New York Times, 
January 18, 2001. Accessed July 30, 2014. 

National Earthquake Hazards Reduction Program. Effect 
of Soil and Rock Types.  Accessed October 21, 2014.

*

*

*

161REsOuRCEs

http://www.nyc.gov/html/dot/downloads/pdf/dot_bridgereport12.pdf
http://www.nyc.gov/html/dot/downloads/pdf/dot_bridgereport12.pdf
http://www.nyc.gov/html/dot/downloads/pdf/dot_bridgereport12.pdf
http://pubs.usgs.gov/of/2014/1091/
http://pubs.usgs.gov/of/2014/1091/
http://pubs.usgs.gov/of/2014/1091/
http://earthquake.usgs.gov/earthquakes/world/historical.php
http://earthquake.usgs.gov/earthquakes/world/historical.php
https://www.dot.ny.gov/divisions/engineering/structures/repository/manuals/Final_Report_1998.pdf
https://www.dot.ny.gov/divisions/engineering/structures/repository/manuals/Final_Report_1998.pdf
https://www.dot.ny.gov/divisions/engineering/structures/repository/manuals/Final_Report_1998.pdf
https://www.dot.ny.gov/divisions/engineering/structures/repository/manuals/Final_Report_1998.pdf
http://www.cdc.gov/plague/
http://www.cdc.gov/coronavirus/about/index.html
http://www.webmd.com/fitness-exercise/heat-exhaustion
http://www.webmd.com/fitness-exercise/heat-exhaustion
http://www.homelandsecuritynewswire.com/dr20140722-updating-information-about-u-s-regional-earthquake-hazards
http://www.homelandsecuritynewswire.com/dr20140722-updating-information-about-u-s-regional-earthquake-hazards
http://www.safesecurevital.com/newsroom/current-news/indian-point-considers-seismic-safety.html
http://www.safesecurevital.com/newsroom/current-news/indian-point-considers-seismic-safety.html
http://www.structuremag.org/wp-content/uploads/2014/08/C-StrucForensics-Eschenasy-May111.pdf
http://www.structuremag.org/wp-content/uploads/2014/08/C-StrucForensics-Eschenasy-May111.pdf
http://www.crainsnewyork.com/article/20140718/REAL_ESTATE/140719853/dont-forget-about-earthquakes-feds-tell-city
http://www.crainsnewyork.com/article/20140718/REAL_ESTATE/140719853/dont-forget-about-earthquakes-feds-tell-city
http://www.fema.gov/media-library-data/20130726-1627-20490-0934/fema366b.pdf
http://www.fema.gov/media-library-data/20130726-1627-20490-0934/fema366b.pdf
http://www.fema.gov/media-library-data/20130726-1730-25045-1580/femap_750.pdf
http://www.fema.gov/media-library-data/20130726-1730-25045-1580/femap_750.pdf
http://www.fema.gov/media-library/assets/documents/18030
http://www.fema.gov/media-library/assets/documents/18030
http://www.ldeo.columbia.edu/LCSN/big-ny-eq.html
http://www.ldeo.columbia.edu/LCSN/big-ny-eq.html
http://www.nytimes.com/2001/01/18/nyregion/quake-leaves-new-york-slightly-stirred-but-not-shaken-up.html
http://www.nytimes.com/2001/01/18/nyregion/quake-leaves-new-york-slightly-stirred-but-not-shaken-up.html
http://www.nytimes.com/2001/01/18/nyregion/quake-leaves-new-york-slightly-stirred-but-not-shaken-up.html
http://training.fema.gov/emiweb/EarthQuake/NEH0102320.htm
http://training.fema.gov/emiweb/EarthQuake/NEH0102320.htm


WAtER shORtAgE:

Ascher, Kate. The Works:  Anatomy of a 
City.  Penguin Books, New York 2005. 

Alliance for Water Efficiency. Manufacturing 
Introduction.  Accessed August 4, 2014. 

Centers for Disease Control and Prevention, U.S. Environmental 
Protection Agency, National Oceanic and Atmospheric 
Agency, and American Water Works Association. When Every 
Drop Counts:  protecting public health during drought 
conditions – a guide for public health professionals. U.S. 
Department of Health and Human Services, Atlanta 2010.

Geology.com. Expansive Soils and Expansive 
Clays.  Accessed September 25, 2013. 

Gittleman, M., et al.  Community Garden Survey New 
York City Results 2009/2010. New York: GrowNYC and 
Green Thumb, Department of Parks & Recreation, 2010. 

Gutis, Philip S. “New York Facing Major Water 
Shortage.”  The New York Times, March 16, 1989.

Kalis, M.A., et al. “Public Health and Drought.” Journal 
of Environmental Health 72 (2009): 10-11. 

National Climatic Data Center. U.S. Drought 
Indicators.  Last updated April 12, 2012.

National Weather Service. Drought: Public Fact 
Sheet.  Accessed November 27, 2013.  

New York City Council. Food Works:  A Vision to Improve 
NYC’s Food System. New York: New York City Council, 2013. 

NYC Department of Environmental Protection. Drought 
Management and Contingency Plan.  New York: New York 
City Department of Environmental Protection, 2012. 

NYC Department of Environmental Protection. Water 
Demand Management Plan. New York: New York City 
Department of Environmental Protection, 2012. 

NYC Department of Environmental Protection. New York City 
2013 Drinking Water Supply and Quality Report. New York: 
New York City Department of Environmental Protection, 2013. 

NYC Department of Environmental Protection, History of 
Drought and Water Consumption. October 21, 2014.

*

CDC. Division of Vector-Borne Disease 
(DVBD).  Last updated August 26, 2014. 

“City Reports 10% Hit by Asian Flu.” The 
New York Times, January 2, 1958.

Eng-Wong, Taub & Associates. Recommended Social 
Distancing Strategies for Public Transportation and Impact 
Analysis. New York: Eng-Wong Taub & Associates, 2008.

Hatchett, Richard J. “Public health interventions 
and epidemic intensity during the 1918 influenza 
pandemic.” Proceedings of the National Academy of 
Sciences (PNAS) volume 104, no. 18: May 1, 2007. 

Henderson, D.A., et al.  “Public Health and Medical 
Responses to the 1957-58 Influenza Pandemic.”  
Biosecurity and Bioterrorism, 7(2009): 265-273.

NYC Department of Health and Mental Hygiene. 
Protecting Public Health in New York City:  200 Years 
of Leadership 1805-2005. New York: New York City 
Department of Health and Mental Hygiene, 2005.

NYC Department of Health and Mental Hygiene.  Pandemic 
Influenza  Preparedness and Response Plan. New York: New 
York City Department of Health and Mental Hygiene, 2006.

NYC Department of Health and Mental Hygiene. New York City 
Agency Influenza Health and Safety Plan for Non-Medical 
Personnel. New York: New York City Department of Health, 2009. 

NYC Department of Health and Mental Hygiene. A Measure 
to Characterize the Spatial Distribution of Those Most 
At-Risk During an Influenza Pandemic in New York 
City Combined Metropolitan Statistical Area.  New York: 
New York City Department of Health and Mental Hygiene, 
Office of Emergency Preparedness and Response for the 
NY-NJ Regional Catastrophic Planning Team, 2013.

NYC Emergency Management. H1N1 Influenza Playbook. 
New York: Office of Emergency Management, 2010.

Regional Catastrophic Planning Team. Catastrophic Hazard 
Analysis. New York: Regional Catastrophic Planning Team, 2011.

U.S. Department of Health and Human Services. 
Pandemic Flu History.  Accessed October 12, 2013.

World Lung Foundation. Influenza. Accessed August 4, 2014. 

The World Health Organization. Pandemic Influenza Risk 
Management: WHO Interim Guidance. June 10, 2013.

*

*

*

162 NYC’s Risk LaNdsCape

www.allianceforwaterefficiency.org/Manufacturing_Introduction.aspx
www.allianceforwaterefficiency.org/Manufacturing_Introduction.aspx
http://geology.com/articles/expansive-soil.shtml
http://geology.com/articles/expansive-soil.shtml
http://www.nws.noaa.gov/om/brochures/climate/DroughtPublic2.pdf
http://www.nws.noaa.gov/om/brochures/climate/DroughtPublic2.pdf
http://council.nyc.gov/html/action/acpdfs/foodworks_report_update_2013.pdf
http://council.nyc.gov/html/action/acpdfs/foodworks_report_update_2013.pdf
http://council.nyc.gov/html/action/acpdfs/foodworks_report_update_2013.pdf
http://council.nyc.gov/html/action/acpdfs/foodworks_report_update_2013.pdf
http://council.nyc.gov/html/action/acpdfs/foodworks_report_update_2013.pdf
http://www.nyc.gov/html/dep/pdf/conservation/water-demand-management-plan-spread.pdf
http://www.nyc.gov/html/dep/pdf/conservation/water-demand-management-plan-spread.pdf
http://www.nyc.gov/html/dep/pdf/conservation/water-demand-management-plan-spread.pdf
http://www.nyc.gov/html/dep/pdf/wsstate13.pdf
http://www.nyc.gov/html/dep/pdf/wsstate13.pdf
http://www.nyc.gov/html/dep/pdf/wsstate13.pdf
http://www.nyc.gov/html/dep/html/drinking_water/droughthist.shtml
http://www.nyc.gov/html/dep/html/drinking_water/droughthist.shtml
http://www.cdc.gov/ncezid/dvbd/
http://www.cdc.gov/ncezid/dvbd/
http://www.nyc.gov/html/doh/downloads/pdf/bicentennial/historical-booklet.pdf
http://www.nyc.gov/html/doh/downloads/pdf/bicentennial/historical-booklet.pdf
http://www.nyc.gov/html/doh/downloads/pdf/bicentennial/historical-booklet.pdf
http://www.nyc.gov/html/doh/downloads/pdf/bicentennial/historical-booklet.pdf
http://www.nyc.gov/html/doh/html/diseases/cd-panflu-plan.shtml
http://www.nyc.gov/html/doh/html/diseases/cd-panflu-plan.shtml
http://www.nyc.gov/html/doh/html/diseases/cd-panflu-plan.shtml
http://www.nyc.gov/html/doh/html/diseases/cd-panflu-plan.shtml
http://www.nyc.gov/html/doh/flu/downloads/pdf/employers/NYC_IHASP_PrivateSector.pdf
http://www.nyc.gov/html/doh/flu/downloads/pdf/employers/NYC_IHASP_PrivateSector.pdf
http://www.nyc.gov/html/doh/flu/downloads/pdf/employers/NYC_IHASP_PrivateSector.pdf
http://www.flu.gov/pandemic/history
http://www.flu.gov/pandemic/history
www.ariatlas.org/understanding_aris/influenza
http://www.who.int/influenza/preparedness/pandemic/influenza_risk_management/en/
http://www.who.int/influenza/preparedness/pandemic/influenza_risk_management/en/


Texas Tech University National Wind Institute. Protection 
from Extreme Wind.  Accessed October 14, 2012. 

Urban Green Council. “Task Force Proposal 11: Prevent Wind 
Damage to Existing Buildings.”  in NYC Green Codes Task 
Force:  Full Proposals. New York: Urban Green Council, 2013. 

Urban Green Council. “Task Force Proposal 12: Analyze 
Wind Risks.” in NYC Green Codes Task Force:  Full 
Proposals. New York: Urban Green Council, 2013. 

WiNtER WEAthER:

Armstrong, L. “106,000 Potholes Already Filled This Year as 
Winter Leaves a Rough Ride.” DNAinfo.com, February 20, 2014. 

Current Results Nexus. Average Annual Snowfall 
in New York.  Accessed August 4, 2014.

FEMA. Disaster Information, Winter Storms and 
Extreme Cold.  Accessed January 8, 2014. 

Grynbaum, M.M. “December Blizzard Will Cost Over $68 Million.” 
The New York Times, January 24, 2011. Accessed August 4, 2014. 

Hevesi, A.G. The Winter’s Tale: The Fiscal and Economic Impact 
of the Deep Freeze 1993-1994. New York: City of New York Office 
of the Comptroller and Office of Policy Management, 1994.  

Kuhne, M. “One of the Coldest Winters in 20 Years Shatters 
Snow Records.” Accuweather.com, March 26, 2014. 

National Climatic Data Center. Northeast Snowfall 
Impact Scale.  Accessed September 30, 2013. 

The National Oceanic and Atmospheric Administration. 
Weather Extremes: Central Park, New York 1869 
to Present.  Last updated January 6, 2012.  

The National Oceanic and Atmospheric Administration National 
Severe Storms Laboratory. Severe Weather 101: Frequently Asked 
Questions about Winter Weather. Accessed November 29, 2013.

NYC Department of Buildings. Newsflash.  January 2005. 

NYC Department of Transportation. “The Daily 
Pothole.” Accessed August 4, 2014. 

Robbins, L. and Healy, J. “Many Without Power as 
Storm Pounds Northeast.” The New York Times, 
February 26, 2010. Accessed August 4, 2014. 

*

*

NYC Office of Long Term Planning and Sustainability. New 
York City Wetlands Strategy. New York: New York City 
Office of Long Term Planning and Sustainability, 2012. 

Revkin, A.C.  Extended Drought Strains Resources Along 
East Coast.  The New York Times, April 21, 2002. 

Seager, Richard et al. The 1960s Drought and Subsequent Pluvial 
In New York City’s Catskill Mountains Watershed.  Lamont-
Doherty Earth Institute of Columbia University.  October 1, 2012.

Urban Green Council.  NYC Green Codes Task Force:  Full 
Proposals. New York: Urban Green Council, 2010. 

stRONg WiNDstORMs:

Ascher, Kate. The Heights:  Anatomy of a 
Skyscraper. Penguin Press, New York 2011.

Enten, H.J. “How Climate Change May Reshape 
Tornado Season.” Atlantic Monthly, May 21, 2013.

FEMA. Declared Disaster by Year or 
State. Accessed August 8, 2013. 

FEMA. Disaster Assistance for Queens and Brooklyn 
Tops More than $7.2 Million,  Wind Zones in the United 
States, and Tornado. Accessed August 2014.

National Institute of Building Sciences. Wind Safety of 
the Building Envelope.  Last updated June 18, 2010. 

The National Oceanic and Atmospheric Administration. 
Windstorm.  Accessed October 29, 2013. 

The National Oceanic and Atmospheric Administration. New 
York Tornadoes (1950-2012).  Accessed October 21, 2014.

The National Oceanic and Atmospheric Administration. Tri-State 
Tornado Climatology 1950-2013.  Accessed October 21, 2014. 

National Severe Storms Laboratory. Severe Weather 
101: Tornado Basics.  Accessed October 21, 2014.

National Severe Storms Laboratory. Research 
at NSSL.  Accessed October 21, 2014.

National Weather Service. Thunderstorms, 
Tornadoes, Lightning…Nature’s Most Violent 
Storms.  Accessed October 21, 2014.

*

*

163REsOuRCEs

http://www.depts.ttu.edu/nwi/research/windprotection.php
http://www.depts.ttu.edu/nwi/research/windprotection.php
http://kresge.org/sites/default/files/NYC%20building%20resiliency%20task%20force.pdf
http://kresge.org/sites/default/files/NYC%20building%20resiliency%20task%20force.pdf
http://kresge.org/sites/default/files/NYC%20building%20resiliency%20task%20force.pdf
http://kresge.org/sites/default/files/NYC%20building%20resiliency%20task%20force.pdf
http://kresge.org/sites/default/files/NYC%20building%20resiliency%20task%20force.pdf
http://kresge.org/sites/default/files/NYC%20building%20resiliency%20task%20force.pdf
http://www.dnainfo.com/new-york/20140220/upper-east-side/pothole-pocked-streets-give-rough-ride-after-winter-freeze
http://www.dnainfo.com/new-york/20140220/upper-east-side/pothole-pocked-streets-give-rough-ride-after-winter-freeze
http://www.currentresults.com/Weather/New-York/annual-snowfall.php
http://www.currentresults.com/Weather/New-York/annual-snowfall.php
http://www.ready.gov/winter-weather
http://www.ready.gov/winter-weather
http://www.nytimes.com/2011/01/25/nyregion/25blizzard.html?_r=0
http://www.nytimes.com/2011/01/25/nyregion/25blizzard.html?_r=0
http://www.accuweather.com/en/weather-news/record-breaking-cold-winter-we/24831365
http://www.accuweather.com/en/weather-news/record-breaking-cold-winter-we/24831365
http://www.ncdc.noaa.gov/snow-and-ice/rsi/?nesis
http://www.ncdc.noaa.gov/snow-and-ice/rsi/?nesis
http://www.erh.noaa.gov/okx/climate/records/extremes.html
http://www.erh.noaa.gov/okx/climate/records/extremes.html
http://www.erh.noaa.gov/okx/climate/records/extremes.html
http://www.nssl.noaa.gov/education/svrwx101/winter/faq/
http://www.nssl.noaa.gov/education/svrwx101/winter/faq/
http://www.nssl.noaa.gov/education/svrwx101/winter/faq/
http://home2.nyc.gov/html/dob/downloads/pdf/jan05flash.pdf
http://thedailypothole.tumblr.com/
http://thedailypothole.tumblr.com/
http://www.nytimes.com/2010/02/27/us/27snow.html
http://www.nytimes.com/2010/02/27/us/27snow.html
http://www.nytimes.com/2010/02/27/us/27snow.html
http://www.nyc.gov/html/planyc2030/downloads/pdf/nyc_wetlands_strategy.pdf
http://www.nyc.gov/html/planyc2030/downloads/pdf/nyc_wetlands_strategy.pdf
http://www.nyc.gov/html/planyc2030/downloads/pdf/nyc_wetlands_strategy.pdf
http://www.nytimes.com/2002/04/21/nyregion/extended-drought-strains-resources-along-east-coast.html
http://www.nytimes.com/2002/04/21/nyregion/extended-drought-strains-resources-along-east-coast.html
http://www.ldeo.columbia.edu/res/div/ocp/drought/catskills.shtml
http://www.ldeo.columbia.edu/res/div/ocp/drought/catskills.shtml
http://www.ldeo.columbia.edu/res/div/ocp/drought/catskills.shtml
http://www.nyc.gov/html/gbee/downloads/pdf/gctf_all_proposals.pdf
http://www.nyc.gov/html/gbee/downloads/pdf/gctf_all_proposals.pdf
https://www.fema.gov/disasters
https://www.fema.gov/disasters
http://www.fema.gov/news-release/2007/11/09/disaster-assistance-queens-and-brooklyn-tops-more-72-million
http://www.fema.gov/news-release/2007/11/09/disaster-assistance-queens-and-brooklyn-tops-more-72-million
http://www.fema.gov/safe-rooms/wind-zones-united-states
http://www.fema.gov/safe-rooms/wind-zones-united-states
http://m.fema.gov/tornadoes
www.wbdg.org/resources/env_wind.php
www.wbdg.org/resources/env_wind.php
http://www.wrh.noaa.gov/sew/WindstormBro.pdf
http://www.wrh.noaa.gov/sew/WindstormBro.pdf
http://www.erh.noaa.gov/okx/severe2008/nytors.html
http://www.erh.noaa.gov/okx/severe2008/nytors.html
http://www.erh.noaa.gov/okx/severe2008/torclimo.html
http://www.erh.noaa.gov/okx/severe2008/torclimo.html
http://www.nssl.noaa.gov/education/svrwx101/tornadoes/
http://www.nssl.noaa.gov/education/svrwx101/tornadoes/
http://www.nssl.noaa.gov/research/
http://www.nssl.noaa.gov/research/
http://www.nws.noaa.gov/os/severeweather/resources/ttl6-10.pdf
http://www.nws.noaa.gov/os/severeweather/resources/ttl6-10.pdf
http://www.nws.noaa.gov/os/severeweather/resources/ttl6-10.pdf


New York State Division of Homeland Security 
and Emergency Services. 2014 New York State 
Hazard Mitigation Plan. January 2014.

Rosenzweig, C. and Solecki, W., eds. Climate Risk Information 
2013: Observations, Climate Change Projections, and Maps. 
New York: New York City Panel on Climate Change, 2013.

Urban Green Council. Baby It’s Cold Inside.  February 2014.

Urban Green Council. Building Resiliency Task Force.  June 2013.

*

*

*

Roseen, R.M., et al. “Water Quality and Hydrologic 
Performance of Porous Asphalt Pavement as a Storm-
Water Treatment Strategy in a Cold Climate.” Journal 
of Environmental Engineering, 138(2011): 81-89. 

U.S. Bureau of Labor Statistics. CPI Inflation 
Calculator.  Accessed August 26, 2008.  

Weather 2000. Historical Snowstorms Impacting 
New York City.  Last updated November 8, 2011. 

Multi-hAZARDs:

National Climatic Data Center. Storm Events 
Database.  Accessed October 21, 2014.

National Weather Service, National Weather 
Service Glossary. Accessed August 15, 2014.

NYC Department of Buildings. Preparing Sites for Extreme 
Weather – For Industry Professionals. Accessed August 6, 2014.

NYC Department of City Planning. The Waterfront 
Revitalization Program.  October 30, 2013.

NYC Department of City Planning. Urban 
Waterfront Adaptive Strategies.  June 2013.

NYC Department of City Planning. Vision 2020: New York 
City Comprehensive Waterfront Plan.  March 14, 2011.

NYC Department of City Planning. MapPLUTO 13V1. 2013.

NYC Department of Health and Mental Hygiene. Data 
and Statistics. Accessed August 15, 2014.

NYC Mayor’s Office of Long-Term Planning and Sustainability. 
PlaNYC:  A Greener, Greater New York. Accessed July 30, 2014. 

NYC Parks and Recreation. Parks. Accessed July 2014.

NYC Special Initiative for Rebuilding and Resiliency. A Stronger, 
More Resilient New York. New York: The City of New York, 2013.

*

*

*

*

164 NYC’s Risk LaNdsCape

http://www.dhses.ny.gov/oem/mitigation/plan.cfm
http://www.dhses.ny.gov/oem/mitigation/plan.cfm
http://www.dhses.ny.gov/oem/mitigation/plan.cfm
http://www.nyc.gov/html/planyc2030/downloads/pdf/npcc_climate_risk_information_2013_report.pdf
http://www.nyc.gov/html/planyc2030/downloads/pdf/npcc_climate_risk_information_2013_report.pdf
http://www.nyc.gov/html/planyc2030/downloads/pdf/npcc_climate_risk_information_2013_report.pdf
http://www.urbangreencouncil.org/BabyItsColdInside
http://urbangreencouncil.org/content/projects/building-resilency-task-force
http://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/pubs_specs_info/2012%20JEE%20UNHSC%20PA%20Performance.pdf
http://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/pubs_specs_info/2012%20JEE%20UNHSC%20PA%20Performance.pdf
http://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/pubs_specs_info/2012%20JEE%20UNHSC%20PA%20Performance.pdf
http://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/pubs_specs_info/2012%20JEE%20UNHSC%20PA%20Performance.pdf
http://www.bls.gov/data/inflation_calculator.htm
http://www.bls.gov/data/inflation_calculator.htm
http://www.weather2000.com/NY_Snowstorms.html
http://www.weather2000.com/NY_Snowstorms.html
http://www.ncdc.noaa.gov/stormevents/
http://www.ncdc.noaa.gov/stormevents/
http://w1.weather.gov/glossary/
http://w1.weather.gov/glossary/
http://www.nyc.gov/html/dob/downloads/pdf/extreme_weather_guide.pdf
http://www.nyc.gov/html/dob/downloads/pdf/extreme_weather_guide.pdf
http://www.nyc.gov/html/dcp/pdf/wrp/wrp_full.pdf
http://www.nyc.gov/html/dcp/pdf/wrp/wrp_full.pdf
http://www.nyc.gov/html/dcp/pdf/sustainable_communities/urban_waterfront.pdf
http://www.nyc.gov/html/dcp/pdf/sustainable_communities/urban_waterfront.pdf
http://www.nyc.gov/html/dcp/html/cwp/index.shtml
http://www.nyc.gov/html/dcp/html/cwp/index.shtml
http://www.nyc.gov/html/doh/html/data/vs.shtml
http://www.nyc.gov/html/doh/html/data/vs.shtml
http://www.nyc.gov/html/planyc/html/home/home.shtml
http://www.nyc.gov/html/planyc/html/home/home.shtml
http://www.nycgovparks.org/parks/
http://www.nyc.gov/html/sirr/html/report/report.shtml
http://www.nyc.gov/html/sirr/html/report/report.shtml


Chapter 4.9 (Pandemic Influenza)

Page 152, stock image

Page 156, Work Session  NYC DCP

Chapter 2: 

Page 6 (top to bottom):  NYC Skyline/E Palen, Coastal Storms, 
Coastal Erosion, Flooding, Strong Windstorms, Extreme Heat, 
Winter Weather are stock images, Earthquakes and Pan Flu/ 
Samantha Celera

Chapter 4: 

Page 44 (top to bottom) Iwan Baan/New York Magazine, 9/11 
(unknown), Natural Resources Canada, New York Architecture, 
Cornell (Kheel Center), NYC DOMH, and New York Public Library 
Digital gallery.

Chapter 4.1 (Coastal Storms): 

Page 46, Hurricane Isabel/Image taken from International Space 
Station; page 49, Sandy West St underpass flooding/MTA

Chapter 4.2 (Coastal Erosion):

Page 58, Storm Damage-Jones Beach/DEC; page 60, USACE/
Brooklyn Daily; page 62, NYC OEM/NYC DoITT, page 63 – NYC DCP, 
page 65 – NYC DCP, Page 66 Beach Nourishment/USACE

Chapter 4.3 (Flooding): 

Page 68, stock image, page 71, Stuyvesant Cove flooding from East 
River surge/Marianne O’Leary; page 85, NYC DCP; page 85, NYC 
DCP

Chapter 4.4 (Strong Windstorms)

Page 86, stock image; page 96, stock image, Page 97, Adam 
Gimpert

Chapter 4.5 (Extreme Heat)

Page 98, stock image; Page 107, NYC DOB (pending)

Chapter 4.6 (Winter Weather) 

Page 111, stock image

Chapter 4.7 (Water Shortages)

Page 124, NYS DEC; page 128-129, NYC DEP

Chapter 4.8 (Earthquakes)

Page 136, CIR Online, page 138 Rodrigo Hernandez; page 140 
Mueser Rutledge Consulting Engineers

PHOTO CREDITS

165REsOuRCEs



acs American Community Survey asce American Society Civil Engineers aQi Air Quality Index  
BFe Base Flood Elevation cD Community Districts cDc Centers for Disease Control ceha Coastal Erosion 
Hazard Area ceQr City Environmental Quality Review cerT Community Emergency Response Team 
cso Combined Sewer Overflow cuny City University of New York DcP New York City Department of 
City Planning DeP New York City Department of Environmental Protection Dhs New York City Department 
of Homeless Services DoB New York City Department of Buildings DoF Department of Finance 
Dohmh New York City Department of Health and Mental Hygiene DoiTT New York City Department of 
Information Technology and Telecommunications eF-scale Enhanced Fujita Scale ePa United States 
Environmental Protection Agency FDny New York City Fire Department Fema United States Federal 
Emergency Management Agency Firm Flood Insurance Rate Map F-scale Fujita Scale ft  Feet FhWa 
Federal Highway Administration gis Geographic Information Systems haZus-mh Hazards U.S. 
Multi-Hazard icc International Code Council JFk John Fitzgerald Kennedy Airport lga LaGuardia 
Airport mapPluTo Property Land Use Tax Lot Output mers-coV Middle Eastern Respiratory Syndrome 
Coronavirus mom Maximum of MEOWs mph Miles Per Hour mTa Metropolitan  
Transportation Authority nehrP National Earthquake Hazards Reduction Program nesis Northeast 
Snowfall Impact Scale nFiP National Flood Insurance Program nhc National Hurricane Center noaa  
United States National Oceanic and Atmospheric Administration nPcc New York City Panel on  
Climate Change nWs National Weather Service nyc New York City nycem NYC Area Consortium for 
Earthquake Loss Mitigation nycha New York City Housing Authority nys New York State 
nysDec New York State Department of Environmental Conservation nys Dhses New York State Division of 
Homeland Security and Emergency Services nysgs New York State Geological Survey olTPs New York City 
Office of Long-Term Planning and Sustainability orr Office of Recovery and Resiliency PaTh Port 
Authority Trans-Hudson Planyc PlaNYC: A Greener, Greater New York Pseg Public Service Electric and 
Gas Company sFha Special Flood Hazard Area slosh Sea, Lake, and Overland Surges from Hurricanes 
Model usace United States Army Corps of Engineers usgs United States Geological Survey  

Acronyms in NYC’s Risk Landscape...



Thank you

Mayor’s Office of Environmental Remediation Hannah Moore Daniel C. Walsh Mayor’s Office of Long-
term Planning and Sustainability Amy Furman Mayor’s Office of Recovery and Resiliency Katherine Greig 
Joseph Musso NYC Department of Buildings Dan Eschenasy Gus Sirakis Keith Wen NYC Department of City 
Planning Adam Attar Ralph Blessing Jessica Fain Sarah Goldwyn Dakota Henden Mary Kimball Cecilia Kushner 
Jesse Levin Michael Marella Stacy Passmore Howard Slatkin Laura Smith NYC Department of Environmental 
Protection Paul Bennett Alan Cohn Christanna Kendrot Vlada Kenniff    NYC Department of Health and Mental 
Hygiene Jessica Cole Erich Giebelhaus Kathryn Lane Thomas Matte Michael Porter Andrew Schroeder NYC 
Department Of Sanitation Gregory Anderson NYC Department of Transportation Chris Hamby Jagtar 
Khinda Alan Olmsted NYC Emergency Management Laura Black Kevin Clark William H. Davidson James 
Foster Stella Guarna Benjamin J. Krakauer Christian Laurence Johanna Miele Megan Pribram Michael Ragolia 
Lynn Seirup Robert Wilson New York State Department of Environmental Conservation Sue 
McCormick National Weather Service Gary Conte Peter Wichrowski FEMA Region 2 Risk Analysis 
Branch Brian Shumon United States Army Corps of Engineers Donald E. Cresitello John Beldin-Quinones 
City College of New York James F. Booth Columbia University Center for Climate Systems Research 
Stuart Gaffin Con Edison Renato Derech Michael Spall  Enterprise Laurie Schoeman Michelle Mulcahy 
Lamont-Doherty Earth Observatory of Columbia University Klaus Jacob Mueser Rutledge Consulting 
Engineers Sissy Nikolaou The Nature Conservancy Kizzy Charles-Guzman New York City Environmental 
Justice Alliance Juan Camilo Osorio OMA Daniel Pittman Skidmore,Owings & Merrill LL Charles 
Besjak Georgi Petrov Stevens Institute of Technology Alan Blumberg Jon K. Miller Urban 
Green Council Jamie Kleinberg Cecil Scheib WDP Consulting Engineers Savita Goel

City University of New York, NYC Department of Citywide Administrative Services, NYC Department 
of Design and Construction, NYC Department for the Aging, NYC Department of Homeless Services, 
NYC Parks and Recreation, NYC Department of Correction, NYC Department of Information Technology 
and Telecommunications, NYC Economic Development Corporation, NYC Fire Department, NYC 
Health and Hospitals Corporation, NYC Department of Housing Preservation & Development, NYC 
Human Resources Administration, NYC Build It Back, NYC Landmarks Preservation Commission, 
Metropolitan Transit Authority, NYC Housing Authority, NYC Police Department, NYC Office of the 
Chief Medical Examiner, Public Service Electric & Gas Company, Office of Management and Budget, 
The Port Authority of NY & NJ, Regional Planning Association, and NYC Small Business Services.

REVIEWERS AND CONTRIBUTORS

OTHER CONTRIBUTORS

Many thanks to our Mitigation Planning Council members who provided the foundation for developing this 
Guide and continue to be partners and leaders in reducing New York City’s risk.

This project was supported by a grant administered by the New York State Division of Homeland Security 
and Emergency Services and the U.S. Department of Homeland Security.  Points of view in this document 
are those of the author and do not necessarily represent the official position of policies of the the New York 
State Division of Homeland Security and Emergency Services or the U.S. Department of Homeland Security.



Hazard 
mitigation




