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CLIMATE JUSTICE AND URBAN PLANNING
▸ Urban Planning is Spatial Planning 

▸ Adaptive Planning Requires Data 

▸ Multiple kinds of injustice: procedural, distributional, 
representational 

▸ Climate change risk is an environmental justice issue
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EXTREME EVENTS ON THE RISE GLOBALLY

Total number of reported Natural Disasters from 1950 and 2017 
(Source: EM-DAT CRED, www.emdat.be)
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Figure 1. Total number of reported Natural disasters between 1950 and 2017 by disaster 

subgroup (Source: EM-DAT CRED, www.emdat.be). 

Understanding the occurrence and impacts of historical hazards is critical to better interpret 

current hazard trends, impacts and developing disaster risk reduction and long-term 

adaptation plans, especially in cities, traditionally and increasingly exposed to hazards. An 

important question is, on the one hand, whether the occurrence of hazards has changed in 

the last decades, but whether also whether the impacts have changed and how. Research is 

demonstrating that impact of hazards is shifting, primarily because human and 

infrastructure vulnerability is shifting. For instance, the economic losses from cyclones 

have been climbing in developed, OECD countries much faster than in the rest of the world 

(UN, 2011). Cities are often more vulnerable than their surrounding areas, such in the case 

of earthquakes (Pelling, 2003) or cyclones and coastal flooding (Sherbinin et al., 2007). In 

other cases they are less at risk, due to appropriate planning, enhanced preparedness and 

the larger availability of resources technologies to cope with the hazards (Cross, 2001). 

However, the advances in technology and reliance on engineered solutions have also 

accentuated the risk in the long term. For example, when cities build dikes to reduce 

exposure to riverine floods, this can create a false sense of security driving populations to 

settle in unsafe areas and increasing risk (Leavitt and Kiefer, 2006) (e.g. the case of 
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140 Years of Natural Disasters in New York City

Depietri and McPhearson 2018, Climatic Change



DEATHS PER HAZARD
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temperature signatures were identified. For each class group, we created dummy
variables and performed least squares multiple regression analysis using the class
group dummy variables as predictors of temperature. The coefficients for each
predictor represent the relative influence of each class group on temperature. We
used these coefficients as indicators of landscape-based heat exposure in the sense
that they represent the extent to which a given landscape class attenuates or
exacerbates heat exposure. In addition, we tested the error of the landscape-based
heat exposure indicator by mapping mean temperature values of each indicator
against actual temperature values. We used the landscape-based heat exposure
indicator in conjunction with hot and cold spot analysis to identify landscape types
that are present in the hottest locations of the city and to consider potential loca-
tions for interventions within hot spots.

7. Results

7.1. Demographic analysis

The sensitivity indices vary over space, with some population variables more
concentrated than others. For instance, the elderly population follows a similar
spatial pattern as the total population, whereas households in poverty tend to

Figure 2. Base Layer for Landscape-Based Classification (Left) and Surface Temperature on July
15, 2011 (Right)

Landscape-Based Extreme Heat Vulnerability Assessment
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concentrate in northern Manhattan, south Bronx, and northern and central
Brooklyn. Black/African American is the most concentrated of the three demo-
graphics examined — with high populations in northern Manhattan, Roosevelt
Island, the south and north Bronx, Eastern and the Far Rockaways, Queens, eastern
Brooklyn, and northern Staten Island (Figure 3 ).

Figure 3. Disaggregated Population Maps
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HEAT IN NEW YORK CITY



the outdoor built environment to the extent that community-level infrastructure is
funded through residential property taxes, but also household-level disparities in
access to affordable housing and energy. In addition to comfortable outdoor
environments, access to affordable housing and energy are crucial for reducing
urban heat vulnerability.

Exposure and sensitivity maps, in conjunction with the STURLA classes in-
dicate areas where the landscape may be an important driver of heat exposure. For
instance, a hot spot in the Bronx runs along Boston Road, which is surrounded by
predominantly African American residential neighborhoods (Figure 7). The aver-
age temperature of landscape classes along the highway are approximately 32–
35○C. Boston Road and surrounding streets and land uses lack living systems
and unsealed surfaces that would enable a more favorable energy-moisture
balance in this community. By integrating tree canopy into the highway median

Figure 7. Exposure and Sensitivity Indicators in the Bronx From Top Left to Bottom Right: Hot and
Cold Spots; African American Population; STURLA Landscape-Based Indicator and Google Map
Satellite Image of the Street-Scale Landscape

Landscape-Based Extreme Heat Vulnerability Assessment
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HEAT IN THE BRONX

Hamstead, Farmer and McPhearson 2018, Journal of Extreme Events



LACK OF AIR CONDITIONING



2020s 2050s 2080s

New York City Temperature Projections ℃ 

A Hot Urban Future



VISUALIZING IMPACTS OF CLIMATE CHANGE

ENVIRONMENTAL JUSTICE AND COASTAL FLOOD RISK



800,000 PEOPLE IN PEJAS LIVING BELOW THE 100YR FLOOD PLAIN

ENVIRONMENTAL JUSTICE AND COASTAL FLOOD RISK



Houston, Texas 2017







NYC STORMWATER RESILIENCY PROJECT



MULTI-HAZARD RISK IN NEW YORK CITY
Y. Depietri et al.: Multi-hazard risks in New York City 3373

Figure 2. Spatial variation in heat hazard, inland flooding hazard and coastal flood hazard for New York City. (a) Map of the heat stress
based on surface temperature and air pollution. (b) Map of the inland flooding based on the 311 calls for street flooding or basement flooding.
(c) Hurricane inundation zones based on the map provided by the Office of Emergency Management.

Figure 3. Spatial variation in the combined hazards including
weights derived through expert input.

assigned a larger weight with respect to the other two hazards
based on survey responses, which drives the hotspot analysis
somewhat. At present the city is still largely unprepared to
cope with flooding and is highly exposed to this type a haz-
ard, a condition that was particularly clear after Hurricane
Sandy. Inland flooding was shown to be most intense along
the coast, further strengthening the presence of hazards along
coastal areas, though modeling is required to better under-
stand the drivers of inland flood hazards and where they are
likely to occur in the future.

Figure 4a shows the exposure of the city based on the pop-
ulation. Since Manhattan has the highest density, it is where
the highest exposure values are found. Parts of Brooklyn and
the Bronx also have high densities but are overall less con-
centrated than Manhattan. The susceptibility map of the city
(Fig. 4b) shows that the most fragile members of the popu-
lation in socioeconomic terms are in some parts of Brook-
lyn and the Bronx. As most people living alone are in Man-
hattan, this area shows higher values of lack of coping ca-
pacity, while linguistic isolation (non-English-speaking) ex-
plains some lack of coping capacity in parts of Brooklyn and
the Bronx (Fig. 4c).

The resultant vulnerability map (Fig. 5) shows highly vul-
nerable populations located mainly in the Bronx, large parts
of Brooklyn and some parts of Manhattan (such as Harlem)
and Queens. Staten Island appears as the least vulnerable
compared to other parts of the city.

The survey’s respondents suggested other important indi-
cators that can be considered in a vulnerability assessment
(see Table 5). These fall into the categories of indicators that
we had to exclude either because they were not directly rel-
evant to the three hazards we focused on jointly, or because
data were unavailable at the spatial scale at which we con-
ducted our analysis. Despite their exclusion from the study,

www.nat-hazards-earth-syst-sci.net/18/3363/2018/ Nat. Hazards Earth Syst. Sci., 18, 3363–3381, 2018

Heat Inland Flooding Coastal Flooding



HARLEM, NEW YORK CITY

CO-DESIGNING RESILIENT FUTURES WITH STAKEHOLDERS

Scenarios

COOL AND GREEN

Objectives and Challenges :

Rising temperatures combined with an urban heat island 
effect resulting from paved surfaces and lack of shade are 
a major source of concern for the health and wellbeing of 
communities in Northern Manhattan.

Examples of Strategies:

1) Develop policies to preserve, protect, and restore blue and 
green spaces;  n  2) Lower renewable energy prices to reduce 
the financial burden of home cooling for residents during 
warmer months;  n   3) Use urban agriculture to both expand 
the amount of green space in the neighborhood and also 
address issues of food security for residents;  n  4) Develop 
education programs around the importance, use, and care 
of green spaces and community gardens;  n  5) Use mobile 
technology to alert residents of heat waves and direct them 
to cooling centers if needed;  n  6) Implement a community 
micro-grid connected to a network of rooftop solar panels.

CONNECTED AND PREPARED

Objectives and Challenges:

Communities need to be well connected and able to 
disseminate information easily and quickly, especially to the 
most vulnerable.

Examples of Strategies:

1) Fostering neighborhood cohesion and involvement in 
community groups;  n  2) More welcoming public spaces;  
n  3) Public buildings as emergency hubs;  n  4) Digital 
platforms for information sharing and documentation;  n  5) 
Childhood education for emergency preparedness;  n  6) 
Emergency communication systems with reliable back-up 
energy sources and options for the hearing and visually 
impaired.
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Scenarios 

AFFORDABLE HOUSING AND ENERGY 
DEMOCRACY

Objectives and Challenges:

Rising citywide real estate prices and ongoing gentrification 
in Northern Manhattan make finding affordable housing and 
paying heating and cooling bills difficult for local families.

Examples of Strategies:

1) Consider housing a fundamental human right;  n  2) 
Implement programs to transfer ownership of existing 
public housing to tenants;  n  3) Diversify energy sources to 
include a wide range of renewables;  n  4) Reach 100% home 
ownership by the year 2080;  n  5) Encourage community 
volunteerism through offering housing credits;  n   6) Student 
debt forgiveness to free financial resources for investment in 
housing.

“A quote about the workshop goes here.”  
– Person who attended 
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FLOOD RESILIENCE

Objectives and Challenges:

Several areas of Northern Manhattan, especially East Harlem, are low-lying and 
vulnerable to flooding from the surrounding rivers as well as during times of 
heavy rainfall.

Our mission is to connect scientists and professionals to create resilient infrastructure 
with information, models, images, maps, histories, and projects from 10 cities, 
accelerating the production of knowledge and the implementation of innovative and 
sustainable solutions in urban ecosystems.

About UREx SRN

CONTACT:

Timon McPhearson
mcphearp@newschool.edu

James Burke
burke@weact.org

 @urexsrnwww.URExSRN.net   urexsrn@asu.edu

• The New School Urban Systems Lab

• WE ACT for Environmental Justice

• Arizona State University

• NYC Deptartment of Parks and Recreation

• NYC Office of the Mayor

• USDA Forest Service

• New York University

Participating Organizations
• Hunter College

• CUNY Advanced Science 
Research Center 

• The Nature Conservancy

• Waterfront Alliance

• Environmental Defense Fund

• NYC Department of Health and 
Mental Hygiene

• Manhattan Borough President’s 
Office

Examples of Strategies: 

1) Focus on policies based on living with water rather than displacement;  
n  2) Replace paved surfaces with permeable pavement;  n  3) Create “safe 
to fail” waterfront park areas;  n  4) Use green infrastructure to capture 
water; n  5) Overhaul the city’s stormwater system and incorporate gray 
water recycling;  n   6) Involve youth in environmental stewardship through 
educational programs.
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VISUALIZING INJUSTICE



DATA VISUALIZATION TO IMPROVE DECISION-MAKING         UREX.URBANSYSTEMS.LAB.COM

VISUALIZING INJUSTICE PATTERNS IN NYC

http://urex.urbansystems.lab.com
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GREEN INFRASTRUCTURE AND EQUITY IN PLANNING
▸ Analysis of over 100 city planning documents in 20 cities 

▸ 70% of cities refer to equity in GI planning, but 
inconsistently 

▸ Six apply equity ‘lenses’ (Atlanta, Austin, Baltimore, NYC, 
Philadelphia, Portland) 

▸ Over 50% of plans have engagement mechanisms, but 
efficacy is uncertain 

http://urbansystemslab.com
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▸ How (if) equity and justice are defined by planners 

▸ Procedural Equity: who plans, designs, implements, and 
evaluates? 

▸ Spatial Equity: impacts of programs targeting different 
areas 

▸ Social Equity: distribution of risks, benefits, and costs of GI 

GREEN INFRASTRUCTURE AND EQUITY IN PLANNING

http://urbansystemslab.com

