Who is most at Risk?
Analyzing vulnerability to extreme climate events in different tracts of New York City
OVERVIEW
The city of New York is said to have spent $29.2 million in emergency preparations for Hurricane
Sandy. The previous year the city spent 12 million dollars to cover the costs of Hurricane Irene.
New York City increasingly has to battle extreme weather patterns and sea-level rise. In light of this,
analysis of the city’s vulnerability to climate change and extreme events becomes particularly important. This project analyzes the climate vulnerability of different districts in New York by looking
at their adaptive capacity with respect to socio-economic and geographical factors. Census tracts
have been used as the unit of analysis.

Overall vulnerability

acy rates. This reflects, if somewhat imperfectly, people’s access to information before, during
and after the event and their ability cope economically after the event. In the U.S. however, literacy was not an accurate measure. To substitute for similar effects amongst the population in NYC,
proficiency in English was used as a proxy. Persons who identified their proficiency in English as
‘less than well’ were chosen as vulnerable.
Vulnerability scores were created for each of the five factors and spatial analysis was used to calculate the census tracts which were most vulnerable across all counts. Equal weightage was given
to all 5 factors. The final vulnerability table was out of a maximum of 25 with scores ranging from
7 to 25. Nearly 60 census tracts had a vulnerability score of 25.

METHODOLOGY
CONCLUSION

This poster assesses two key factors in climate vulnerability: adaptive capacity and exposure. The
former describes the ability of a system to adjust to actual or expected climate stresses, or to cope
with the consequences. The latter is largely a function of the geographic position of the area. It is
important to look not only at the geographical vulnerability to the hazard itself but also people’s
sensitivity and vulnerability to the hazard.

Different areas in New York City have different capabilities to adapt and respond to extreme
climate events. These capabilities are defined by location and socio-economic factors. After
identifying vulnerable populations and areas, the city government must bolster its efforts to
provide emergency services and responders to these areas. This would also help in creating an
appropriate emergency or evacuation plan for the entire city.

Five factors have been used in determining the vulnerability of various census tracts in New York
City.
i) Proximity to flood zones: Certain areas, especially near the coast have been identified as city
planners and insurance companies as flood zones. In the event of increasing sea-level rises or hurricanes, these streets and areas would be the first, and possibly the worst, hit.
ii) Evacuation zones: This data looks at the zones classification by the New York City governments
based on preparedness/ ability to respond in the case of flooding.
iii) Dependent Population: This measure looks at the population above 65 years and below 18
years. In the event of flooding, these populations are considered economically and physically more
vulnerable to risks. In vulnerability modeling, this would fall under the criteria of self protection
which concerns the ability or willingness of an individual and/or household (with a given level of
knowledge of apparent risks) to provide themselves with adequate protection.
iv) Population Below Poverty Level: Economic vulnerability is a key determinant of a population’s
ability to respond to extreme weather patterns. This was apparent in hurricane Katrina where the
damage of the storm was disproportionately borne by poorer households.
v) Non-English speaking population: In poorer countries, this function would be measured by liter-
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LIMITATIONS
These indicators are not exhaustive. Other factors such as race, strength of social networks, initial
health status, level of savings, etc. could be used to create a more detailed and nuanced index of
vulnerability in the city. Some of the data pertains to households, whereas other data to individuals.
Since the factors they measured were different, this inconsistency was acceptable. The vulnerability
of individuals living outside NYC but commuting to the city for work is not calculated here.
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