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What is vulnerability?

* A term used to describe susceptibility to harm.

* The likelihood of a human or natural system or any of
its components (e.g., people, plants, animals, and
buildings) to be harmed due to exposure to a hazard
(e.g., sea level rise, a hurricane, heat waves).

EXPOSURE

Exposuredescribes the nature and magnitude of an environmental
stress event (e.g., extreme temperature, flocd, drought) and

Is usually guantified interms of the probability that the event
will affect people or a system, the duration of the event, and

its spatial magnitude.” Climate hazard events, like extreme
precipitation, typically have animpact at a regional or larger

sc consequantly, exposure is usually characterizad regionally
Depending on hazard type and data sources, differences in the
magnitude of exposure can eften be guantified at fine spatial o
temporal scales.

ADAPTIVE (OR COPING) CAPACITY SENSITIVITY
Fopulaticns make use of both formal and informal mechanisms Sensittvity describes the socioeconomic or d2amogra
.£., race or ethnicity, income and poverty
5. educational level, lin ¢ barrier 2 of housing, built
stics) that can make people susceptible
to the negative of an exposure. oitan measured at
individual, household, or community scale. Census data on thes
eristics at the onal. state, county. block group, and
in the United States make # relatively straightforward
to characterize sensitivity to climate hazards

resources, assets, interpersonal relationships, and institutions—
to cope with or adapt to climate hazards. Adaptive capacity
captures these mechanisms’ potential to avoid, minimize, or cope
with the negative effects of climate exposure.” Adaptive capacity
is more difficult to cuantify than exposure and sensitivity due to
the lack of publicly availshle data. Proper quantification of this

clement typically requires collection of dataat the | lovel.




No, but really, what is it?




Climate vulnerability assessments

Vulnerability assessments are a helpful mechanism
to identify the people and places most vulnerable
to climate change at the local level.

Vulnerability assessments can help communities
answer these key questions*:

1. What are the key exposures and sensitivities . }Z i
leading to vulnerability, and how effective are the “"""’:”"’“”"’:;I"P“"‘” Popuiaton Sensiviy o Hest P ———
applied coping strategies? - Fng g

2. What are the key consequences of climate change
impacts on the environment and human well-being?
3. What are the adaptation responses that could
address the estimated impacts of climate change

while helping build resilience in natural and human - Summertime TMAX (°C)
systems? i
4. What are the types of interventions, capacities,
and main steps needed to be undertaken to
implement adaptations

* United Nations Environment Programme, “Vulnerability and Climate Change Impact Assessments for Adaptation: VIA Module,” November 2009,
https://wedocs.unep.org/bitstream/handle/20.500.11822/11217/ClimateChange_Manual_Final.pdf?sequence=1&isAllowed=y.
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Filling in coping capacity

FIGURE 8: BARRIERS TO USING AC DURING HOT WEATH

IN NORTHLRN MANHATTAN

Data from 2014-2016
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Resources

1. Guide to Community Climate Vulnerability Assessments - https://www.nrdc.org/sites/default/files/guide-
community-climate-vulnerability-assessments-report.pdf

2. Mapping Extreme Heat Vulnerability and Health Outcomes to inform the District of Columbia's Climate
Adaptation Plan: Progress Report.
https://www.academia.edu/37170191/Mapping Extreme Heat Vulnerability and Health Outcomes to i
nform the District of Columbias Climate Adaptation Plan Progress Report

3. Inequities of keeping cool in urban heat islands - https://blog.ucsusa.org/juan-declet-barreto/the-
inequities-of-keeping-cool-in-urban-heat-islands/




VARIABLE DESCRIPTION SOURCE TIME PERIOD | SPATIAL SCALE

Sensitivity

Percent White (not Hispanic) | Percentage of the population of the White race and not of U.S. 2010 Census | 2010 ‘ Census Block Group
Hispanic or Latino/Latina origin/ethnicity

Percent Black/African Percentage of the population of the Black/African American race | U.S. 2010 Census | 2010 ‘ Census Block Group

American (not Hispanic) and not of Hispanic or Latino/Latina origin/ethnicity _1

Percent Hispanic Percentage of the population that is of Cuban, Mexican, Puerto | U.S. 2010 Census | 2010 “ Census Block Group
Rican, South or Central American (except for Brazil) origin ‘

Percent Asian (not Hispanic) | Percentage of the population of the Asian race and not of U.S. 2010 Census | 2010 Census Block Group
Hispanic or Latino/Latina origin/ethnicity

Percent 65 or Older Percentage of the population that is 65 of years of age or older U.S. 2010 Census | 2010 \ Census Block Group

Percent Living Alone Percentage of households that contain exactly one person U.S. 2010 Census | 2010 | Census Block Group

Percent with Disability Percentage of the population |6 to 64 years of age with at least | 2010 ACS* 2006-2010 | Census Block Group
one mental or physical disability

Percent No High School Percentage of the population over 25 years of age that has not 2010 ACS* 2006-2010 Census Block Group

Diploma obtained at least a High School Diploma or GED equivalent

Percent in Poverty Percentage of the households whose ratio of income to poverty | 2010 ACS* 2006-2010 Census Block Group
level is less than one

Exposure

Percent Trees Percentage of all pixels in Census Block Group that are MacFaden et al. 2010 ' 3-ft* pixel aggregated
classified as trees (2012) to CBG

Percent Impervious Percentage of all pixels in Census Block Group that are MacFaden et al. 2010 3-ft° pixel aggregated
classified as roads, buildings, or other paved surfaces (2012) to CBG

Land Surface Temperature

Mean and Standard Deviation | Mean and standard deviation surface temperature (°C) at the Landsat 2007-2011 | summer | 30-m* pixel aggregated

LST for May-September time of diurnal satellite overpass months to CBG

2007-2011

2007-2011




Urban Heat Island Injustice
in the Miami, FL
Urban Area

Uriban Heat Island Injustice
in the Phoenix, AZ
Urban Area
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