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The storm completely devastated the coastline from 
Cape May, New Jersey, to New York Harbor, Seagate 
and Staten Island, and the coastline from New York to 
Connecticut.

The impact on New York was devastating. Forty-
three New Yorkers lost their lives. The tidal surge from 
Super Storm Sandy fl ooded the New York Port Au-
thority Trans-Hudson subway tunnels, the New York 
subways, and the Brooklyn Battery Tunnel. The storm 
shut down access to New York City by highway, rail 
and air for almost a week; related power outages lasted 
for weeks in some areas. Sandy was the most expensive 
storm in U.S. history, estimated to cost approximately 
$71 billion in damages.7 

These and other climate-related impacts are ex-
pected to continue to manifest and increase in intensity 
as a result of the accumulation of greenhouse gases in 
the atmosphere.

Climate Change: The New Normal
Although scientists debate whether climate change 

caused Super Storm Sandy, scientists tend to agree that 
climate change contributes to the severity of storms and 
will lead to more extreme storms in the future. Colum-
bia University Professor Cynthia Rosenzweig, a noted 
climate scientist, and co-chairwoman of the New York 
City Panel on Climate Change (NPCC),8 identifi ed com-
pelling areas of linkage between Super Storm Sandy 
and climate change, including rising sea levels that 
made storm surges higher.9 According to the IPCC,10 
“it is likely that future tropical cyclones (typhoons and 
hurricanes) will become more intense, with larger peak 
wind speeds and more heavy precipitation associated 
with ongoing increases of tropical sea surface tempera-
tures.”11 In a recent study, researchers, including NASA 
climatologist James Hansen, explained, “[w]e can state, 
with a high degree of confi dence, that extreme anoma-
lies were a consequence of global warming because 
their likelihood in the absence of global warming was 
exceedingly small.”12 In 2006, underwriters at Lloyd’s 
of London issued a report entitled “Climate Change: 
Adapt or Bust,” in which they concluded that “[f]ailure 
to take climate change into account will put companies 
at risk of future legal actions from their own sharehold-
ers, their investors and clients.” According to a United 
Nations Environment Program Finance Initiative re-
port, climate-change-driven natural disasters may lead 

Introduction
Natural disasters like 

Super Storm Sandy bring 
the confl uence of environ-
mental and municipal law 
into sharp focus. Although 
natural disasters almost in-
evitably take us by surprise, 
the fact that they will occur 
and recur is in fact foresee-
able. Global temperatures 
are increasing and the rate 
of increase is accelerating—
with accelerating increases in sea levels, acidifi cation 
of oceans, and losses of fl ood-mitigating wetlands. 
Storms and other extreme weather events are increas-
ing in frequency and severity. We can predict that New 
York’s future holds more massive storm surges, heavy 
rains and winds, major heat waves, and other extreme 
weather conditions. 

Nor are environmental disasters simply uncontrol-
lable acts of nature. Rather, they are at least in part 
attributable to failures of the legal system to effectively 
assess and mitigate risks. As Berkeley Law Professor 
Daniel Farber observes, “environmental disasters stem 
from gaps in environmental regulation: weak protec-
tion of wetlands, badly planned infrastructure, and, 
above all, climate change.”2 

As a result, state and local governments must 
continue to work toward a more resilient3 future by 
implementing climate change4 mitigation5 and ad-
aptation6 measures. Local decision makers, resource 
managers, planners, and attorneys must evaluate the 
most current data and ask themselves whether their 
municipalities are doing enough to mitigate and adapt 
to climate change. Failure to do so will continue to be 
costly in terms of property and lives. 

Super Storm Sandy
New York is experiencing the impacts of climate 

variability and change in the form of increasing annual 
air temperature, more frequent and intense fl ooding 
events, and more frequent and intense coastal storms. 
Almost one year ago today, “Super Storm Sandy” 
combined with a storm that was traveling west to east, 
striking the East Coast at high tide. The barometric 
pressure in Sandy was one of the lowest ever recorded. 

Climate Change Adaptation and Mitigation:
A Local Solution to a Global Problem 
By Sarah Adams-Schoen

“Adapt or perish, now as ever, is Nature’s inexorable imperative.”1
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predicted, another storm like Sandy will result in more 
lost lives, more evacuations, more lost homes and busi-
nesses, and greater disruptions of critical infrastruc-
ture.24 In economic terms, former-Mayor Bloomberg 
recently predicted that “while Sandy caused about $19 
billion in [economic] losses for [New York City], rising 
sea levels and ocean temperatures mean that by the 
2050s, a storm like Sandy could cause an estimated $90 
billion in losses (in current dollars)— almost fi ve times 
as much.”25 And, this estimate may be conservative.26

The data also strongly suggests that New York’s 
future will include increasing annual air temperatures, 
heavier rains and stronger winds, more major heat 
waves, more frequent and intense coastal storms, and 
other more frequent and extreme weather conditions.27 
For example, the most recent NPCC report predicts 
that, by 2050, New York City could have as many 
days at or above 90 degrees annually as Birmingham, 
Alabama currently has. Heat waves are also predicted 
to more than triple in frequency and last on average 
one and a half times longer than they do today. Com-
pounding this, “heat indices are very likely to increase, 
both directly due to higher temperatures and because 
warmer air can hold more moisture. The combination 
of high temperatures and high humidity can produce 
severe additive effects by restricting the human body’s 
ability to cool itself and thereby induce heat stress.”28 
Given that heat waves kill more Americans each year 
than all other natural disasters combined, the need 
to address the causes of increasing temperatures and 
heat indices is great.29 The predictions certainly are 
sobering. 

The Role of Municipalities: “Adapt or Perish”
Climate-induced weather extremes pose serious 

considerations for the core responsibilities of mu-
nicipalities. According to some researchers, Sandy 
revealed how poor land-use decisions can exacerbate 
already destructive coastal storms.30 

With global temperatures increasing—and result-
ing increases in sea levels, acidifi cation of oceans, and 
losses of fl ood-mitigating wetlands—intense storms 
and other extreme weather events are increasing in fre-
quency and severity. Nor are environmental disasters 
simply uncontrollable acts of nature. Rather, they are at 
least in part attributable to failures of the legal system 
to effectively assess and mitigate risks.

Local land use planning and development con-
trols offer one of the most powerful tools for achieving 
natural-disaster resilient communities as well as com-
munities that contribute to a decreased incidence of 
natural disasters.31 As Touro Law Center Dean Patricia 
Salkin explains, local governments are on the “front 
line”: 

to economic losses of $150 billion per year within the 
next decade.

Thus, not surprisingly, former New York City 
Mayor Michael Bloomberg recently lamented, “we 
are sobered by the ‘new normal’ that climate change 
is producing in our city, including more frequent 
and intense summer heat waves and more destruc-
tive coastal storms like Hurricane Sandy.”13 And, 
these sobering predictions are backed up by the most 
recent scientifi c assessments. The Fourth Assessment 
Report of the IPCC concluded that evidence of global 
warming is “unequivocal” and is caused primarily by 
human activities.14 The Fifth Assessment Report of the 
IPCC (AR5) closely examined the uncertainties in the 
science. Despite numerous recognized uncertainties, 
AR5 confi rmed that: 

Warming of the climate system is 
unequivocal, and since the 1950s, many 
of the observed changes are unprece-
dented over decades to millennia. The 
atmosphere and ocean have warmed, 
the amounts of snow and ice have di-
minished, sea level has risen, and the 
concentrations of greenhouse gases 
have increased.15

Specifi cally, AR5 reported that there is “unequivocal” 
evidence of increased atmospheric concentrations of 
greenhouse gases including carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O);16 that it is 
“certain” global surface temperatures have increased 
since the late 19th century and are steadily increasing, 
with each successive decade being the warmest on 
record;17 and, the evidence provides “very high confi -
dence” that sea ice, ice sheets and glaciers are “persis-
tently shrinking.”18 

Local data is equally alarming. According to the 
NPCC, sea level in New York City has risen 1.1 feet 
since 1900, and we can predict that it will continue 
to rise, at an increasing pace.19 According to the most 
recent projections, higher sea levels are “extremely 
likely,” with projected sea-level rises of as much as 
2.5 feet by 2050.20 In addition to increasing the height 
of storm surges, sea-level rise also causes dramatic 
losses in coastal wetlands, which buffer storm surges, 
thereby increasing exposure to fl ood damage as well 
as other harms such as saltwater intrusion into estuar-
ies and drinking-water supplies.21 Severe storms also 
result in further loss of coastal lands.22 

By the 2050s, the middle-range projections suggest 
that coastal fl ood levels that currently occur an aver-
age of once per decade may occur once every three to 
six years. With the high-range projections, today’s 1-in-
100 year fl ood may occur approximately 5 times more 
often by the 2050s.23 For New York City and other low-
lying municipalities, if sea levels continue to rise as 



NYSBA  Municipal Lawyer  |  Winter 2014  |  Vol. 28  |  No. 1 31    

occurrences of hazard events and on the probability of 
future hazard events; (3) the jurisdiction’s vulnerabil-
ity to the hazards; and, (4) National Flood Insurance 
Program insured structures that have been repetitively 
damaged by fl oods. In identifying vulnerabilities, the 
plan must, among other things, describe land uses and 
development trends within the community so that 
mitigation options can be considered in future land use 
decisions.37

In January 2014, the New York City Offi ce of Emer-
gency Management (OEM), in partnership with the De-
partment of City Planning, released the draft 2014 New 
York City Hazard Mitigation Plan (HMP). The HMP 
identifi es the range of hazards facing the City and strat-
egies to reduce the effects of these hazards. The 2014 
draft HMP serves as an update to the 2009 New York 
City Natural Hazard Mitigation Plan. The public com-
ment period for the draft HMP closed on January 15, 
2014. The draft HMP is now awaiting review by New 
York State Division of Homeland Security and Emer-
gency Services and approval by FEMA.38 

Other municipalities that have incorporated 
climate-change-related hazards into their local HMPs 
include the City of New Rochelle, New York, and the 
Village of Larchmont, New York.39 The Disaster Mitiga-
tion Act also provides for the creation of multi-jurisdic-
tional HMPs, such as Nassau County’s HMP.40 

Setting Clear GHG Emission Reduction Targets—
One signifi cant step localities can take is to set quantifi -
able greenhouse gas emission reductions targets. Lewis 
& Clark Law Professor Melissa Powers argues that 
city climate action plans that fail to require quantifi able 
emissions reductions exalt the concept of “sustainabil-
ity” over the governmental accountability necessary 
to have any hope of decreasing global CO2 concentra-
tions to 350 parts per million (ppm) or below, a level 
arguably necessary to avoid catastrophic temperature 
increases.41 

Both the State of New York and New York City 
have set quantifi able emissions reductions targets.42 In 
2007, the New York City Mayor’s Offi ce laid out the 
city’s climate change mitigation and adaptation goals, 
including reducing the city’s greenhouse gas emissions 
by more than 30 percent by 2030.43 The city recently 
reported that, in the last six years, the city’s annual 
greenhouse gas emissions have dropped 16%.44 The 
city’s recent progress report attributes this success in 
part to the integration of sustainability goals into all 
the city’s agencies and their operations. According to 
the progress report, the city “now spend[s] 10% of [its] 
annual energy budget—approximately $80 million—on 
funding energy effi ciency measures in City govern-
ment buildings.”45

Revising Zoning, Building and Construction Codes 
to Prioritize Climate-Change Mitigation and Adapta-

Across the country, local governments 
maintain day-to-day responsibility 
and control over the use of the vast 
majority of lands that abut the na-
tion’s edge and other environmentally 
sensitive areas. Land use patterns are 
determined, infrastructure is de-
signed and provided, and many other 
development issues are decided at the 
local level, where natural hazards are 
experienced and losses are suffered 
most directly.32 

Pace Law Professor and Director of the Pace 
Land Use Law Center John Nolan echoes these senti-
ments, observing that “[l]ocal land use authority is 
the foundation of the planning that determines how 
communities and natural resources are developed and 
preserved, and how disaster resilient communities are 
created.”33 Local governments have an array of tools 
in their toolbox that can mitigate against and adapt 
their communities to climate change-related condi-
tions—including building codes; land use, zoning, 
and subdivision regulations; comprehensive, capital 
improvement, transportation, fl oodplain manage-
ment, stormwater management, and open space plans; 
facilities needs studies; population growth and future 
development studies; and economic development 
plans.34

Some Examples of Local Mitigation and 
Adaptation

Adopting a Local Hazard Mitigation Plan—Local 
hazard mitigation plans enable local governments to, 
among other things, secure hazard mitigation project 
grants. The local plans represent “the jurisdiction’s 
commitment to reduce risks from natural hazards, 
serv[e] as a guide for decision makers as they commit 
resources to reducing the effects of natural hazards
[, and]…serve as the basis for the State to provide 
technical assistance and to prioritize project fund-
ing.”35 The Disaster Mitigation Act of 2000 provides 
that, in order to qualify for federal hazard mitigation 
grants, state and local governments must “develop 
and submit for approval to the President a mitigation 
plan that outlines processes for identifying the natural 
hazards, risks, and vulnerabilities of the area under 
the jurisdiction of the government.”36 

Among other things, a local plan must include 
documentation of the planning process, including 
how the public was involved, and a risk assessment 
with “suffi cient information to enable the jurisdic-
tion to identify and prioritize appropriate mitigation 
actions to reduce losses from identifi ed hazards.” 
Moreover, the risk assessment must identify: (1) the 
type, location, and extent of all natural hazards that 
can affect the jurisdiction; (2) information on previous 
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risks. Because the impacts of climate change and the 
strategies to adapt to those impacts do not happen in 
isolation, municipalities must take care that a particu-
lar adaptation strategy, which may reduce vulnerabil-
ity in one area, does not increase risk and vulnerability 
in another area. For example, as municipalities consid-
er smart growth (efforts to create more compact com-
munities in order to minimize carbon emissions from 
transportation), they must consider whether increased 
population densities increase vulnerability to disasters. 
Similarly, municipalities considering infi ll develop-
ment (efforts to channel growth into existing cities), 
must consider the potential for increased disaster risks, 
given the locations of some cities and the tendency for 
redevelopment to favor waterfront locations.64

One way to facilitate integration is to address cli-
mate change resiliency and adaptation in local compre-
hensive plans and other overarching plans and pro-
grams. The American Planning Association’s (APA’s) 
2002 Growing Smart Legislative Guidebook provides a 
list of recommended, required, and optional elements 
of a local comprehensive plan, including a natural 
hazards element, explaining: 

States and communities across the 
country are slowly, but increasingly, 
realizing that simply responding to 
natural disasters, without address-
ing ways to minimize their potential 
effect, is no longer an adequate role 
for government. Striving to prevent 
unnecessary damage from natural 
disasters through proactive planning 
that characterizes the hazard, assesses 
the community’s vulnerability, and 
designs appropriate land use policies 
and building code requirements is a 
more effective and fi scally sound ap-
proach to achieving public safety goals 
related to natural hazards.65

In June 2013, New York City published its most 
recent comprehensive coastal protection plan—incor-
porating into the new plan climate change mitigation 
and adaptation as a primary focus.66 The plan propos-
es a broad, diverse range of discrete coastal protection 
measures.67 

Some of the proposed measures 
mimic existing coastal features that 
performed well during Sandy. Others 
have been proven to be successful else-
where. Where possible, the City has 
derived inspiration from the historic 
natural features that once protected 
the coastline throughout the city. 
Elsewhere, both traditional and newly 
developed technologies have been 
considered.68

tion—Protecting residents from natural disasters is a 
fundamental value and goal of local land use control.46 
As discussed above, many local land use zoning tools 
 can protect communities from the effects of climate 
change and decrease communities’ contributions of 
greenhouse gases, including land use, zoning, and sub-
division regulations; comprehensive, capital improve-
ment, transportation, fl oodplain management, storm-
water management, and open space plans; facilities 
needs studies; population growth and future develop-
ment studies; and economic development plans.47

The design and construction of buildings also 
plays a major role in resiliency. For example, in New 
York City, buildings account for nearly 75% of the 
city’s total greenhouse gas emissions, 94% of the 
city’s electrical consumption, 85% of its water usage, 
and much of the city’s rainwater catchment area.48 In 
response to this, Mayor Bloomberg and City Council 
Speaker Christine Quinn asked the New York Chap-
ter of the U.S. Green Building Council to convene 
the NYC Green Codes Task Force to review current 
building and construction codes and make recommen-
dations on how they could be amended to promote 
more sustainable practices, including specifi cally: (1) 
examining construction, fi re, water and sewer, and 
zoning codes; (2) identifying impediments to incorpo-
ration of green technologies, (3) identifying opportuni-
ties to promote energy effi ciency and other sustainable 
practices, and (4) recommending ways to incorporate 
climate adaptation measures into the codes.49

The Task Force responded with 111 proposed code 
additions or revisions.50 The proposals primarily affect 
new buildings under construction and existing build-
ings that are being renovated; but, in some cases, the 
Task Force also proposed targeting upgrades to exist-
ing buildings to correct widespread problems.51

Currently, 48 of the 111 proposals have been enact-
ed.52 The enacted codes include new laws or amend-
ments to existing law that: (1) add environmental 
protection as a fundamental principle of construction 
codes,53 (2) streamline approvals for green technolo-
gies and projects,54 (3) increase resiliency of buildings 
to natural disasters,55 (4) increase energy effi ciency56 
and decrease carbon emissions,57 (5)  remove impedi-
ments to alternative energy,58 (6) increase indoor health 
and safety,59 (7) increase resource conservation,60 (8) 
manage stormwater more sustainably,61 (9) promote 
sustainable urban ecological practices,62 and (10) 
enhance water effi ciency.63 A list of enacted proposals, 
corresponding legal language, and detailed proposals 
is available at http://www.nyc.gov/html/gbee/html/
codes/enacted.shtml. 

Integrating Climate-Change Resiliency and Adap-
tation Priorities into Comprehensive Plans and Other 
Related Plans and Programs—Integration is a key 
challenge for local governments facing climate change 
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holders to incorporate climate change projections into 
their planning processes; and, advise the City’s Offi ce 
of Long-Term Planning and Sustainability on a com-
munications strategy related to climate science.81

Local Law 42 also established a New York City 
climate change adaptation task force “consisting of city, 
state and federal agencies and private organizations 
and entities responsible for developing, maintaining, 
operating or overseeing the city’s public health, natural 
systems, critical infrastructure, buildings and econo-
my.”82 Local Law 42 requires the task force to create an 
inventory of potential climate-change-related risks to 
the city’s communities, vulnerable populations, public 
health, natural systems, critical infrastructure, build-
ings and economy; develop adaptation strategies to ad-
dress the risks; and, identify issues for further study.83 

Conclusion
Notwithstanding municipalities’ many impressive 

efforts, only a handful of which are discussed above, 
local land use laws are not yet being utilized suffi cient-
ly to create disaster-resilient or disaster-adaptive com-
munities.84 New York City has done substantially more 
than many other cities, including, critically, setting 
specifi c CO2 emissions reduction targets and amending 
zoning and building codes. But, in light of the evidence 
of climate change and its impacts, local decision mak-
ers, resource managers, and planners throughout the 
state must ask whether we are doing enough. Failure 
to do so will continue to be costly in terms of property 
and public health, including lives.

Endnotes
1. Alejandro E. Camacho, A Learning Collaboratory: Improving 

Federal Climate Change Adaptation Planning, 2011 B.Y.U. L. REV. 
1821, 1821 (2011) (quoting Herbert George Wells, MIND AT THE 
END OF ITS TETHER 19 (1945)).

2. Daniel Farber, Symposium Introduction: Navigating the Intersection 
of Environmental Law and Disaster Law, 2011 B.Y.U. L. REV. 1783, 
1786 (2011). Professor Farber is Co-Director of Berkeley Law’s 
Center for Law, Energy & the Environment. See Daniel A. 
Farber, Faculty Profi le, http://www.law.berkeley.edu/php-
programs/faculty/facultyProfi le.php?facID=1141 (last visited 
Feb. 3, 2014).  

3. “Resilience” refers to “[t]he capacity of a system, community 
or society potentially exposed to hazards to adapt, by resisting 
or changing in order to reach and maintain an acceptable level 
of functioning and structure. This is determined by the degree 
to which the social system is capable of organizing itself to 
increase its capacity for learning from past disasters for better 
future protection and to improve risk reduction measures.” 
United Nations International Strategy for Disaster Reduction, 
Terminology: Basic Terms of Disaster Risk Reduction, http:// 
www.unisdr.org/eng/library/lib-terminology-eng%20home.
htm (last visited Feb. 3, 2014).

4. Some defi nitions of “climate change” focus on changes in 
climate caused by human activities only, while others include 
all changes in climate, whether caused by human activity 
or natural variability in climate. See, e.g., Intergovernmental 
Panel on Climate Change (IPCC), CLIMATE CHANGE 2007 

For example, the plan proposes the use of augmented 
wetlands, reefs and living shorelines in some areas,69 
and the use of protective infrastructures, including 
local storm surge barriers, in other areas.70 The array 
of proposed coastal measures are intended to be both 
complementary and capable of independent imple-
mentation over time.71 Although the report notes that 
“ultimately the City will be best served by implement-
ing the entire suite of options,” the report claims that 
implementation of the 37 “Phase I” measures could 
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New York City is also in the process of updat-
ing its Waterfront Revitalization Program (WRP) to 
include climate change resiliency and adaptation as 
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coastal zone management tool”; it “establishes the 
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mentioned. Addressing this defi ciency, on October 
30, 2013, the city approved a series of revisions to the 
WRP in order to advance the long-term goals laid out 
in Vision 2020: the New York City Comprehensive Wa-
terfront Plan.75 Vision 2020 is organized around eight 
goals, one of which is climate resilience.76 Specifi cally, 
Vision 2020 proposes to use stormwater management 
and protection and restoration of wetlands, beaches, 
and natural shorelines to improve the ecological 
health of the city’s water bodies. The plan recognizes 
the connection between these measures and protec-
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Keeping Abreast of Current Scientifi c Analyses 
and Projections—Simply reviewing the vast quan-
tity of data and analyses currently available can be 
a formidable task unto itself. However, municipali-
ties cannot mitigate and adapt to risks if they do not 
understand the risks. Thus, municipalities must have 
a plan for continuing to evaluate and understand the 
available current scientifi c information on climate 
change. 
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the United Nation’s IPCC global climate models 
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every three years; recommend a framework for stake-
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