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Climate Change and Health

“* The effects of climate change will vary
considerably by region.

“* They will vary by population group

“* These effects are highly complex, and planning
and action will need to be multidimensional.

Frumkin et al. 2008



Public Health Interventions

Increasing Increasing
population impact individual effort

Counseling
and
education

Clinical interventions

Long-lasting protective
interventions

Changing the context to make
individual’s default decisions healthy

Socioeconomic factors

Frieden, 2010, A Framework for Public Health Action: The Health Impact Pyramid



Poverty

Percentage of people living below the poverty level
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Higher Education

Percentage of people, 25 or older, with a
bachelor's degree
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Mapping urban environments




URBAN EXTENTS
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Change In intensity of extreme heat

s Community Land Model as part
of Community Climate System
Model (CCSM) provides climate
and climate-change information
for urban environments (Oleson
et al. 2010)
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% CLMU simulations of annual e
“worst heat events” .
= three consecutive warmest
nights in a given year (Meehl

and Tebaldi, 2004)

= SRES A2 scenario

)

» Increased intensity in most
urban areas by 2030 and by the
end Of Century Change in Worst Heat Events

end of the century (2079 - 2098)
relative to present day (1980 - 1999)
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Wilhelmi et al. 2012 in preparation



Rate of change

*» Majority of cities with
greatest rate of change are
located in mid- and high
latitude countries

*» Majority of cities with
greatest rate of change in
urban population are in low-
CRANGS Mmoo latitude countries

relative to present day (2000)

s Change in Intensity of extreme
heat events and the rate of
change can inform climate and
heat adaptation strategies
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Climate change and urban heat
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Oleson et al. (submitted to Climatic Change)



Population exposure and sensitivity to heat

.« Focus on Houston, TX

% Quantitative analysis of
“ =iy spatial and temporal

Q.‘ patterns of vulnerability
HRLDAS, 1999-200 5 Indicators
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% Incorporate high-
resolution numerical
models, satellite data,
parcel data, census
data, survey data and
health outcomes into a
spatial statistical model
for public-health end-
points




Integrating diverse data into empirical heat-
health models

* Multi-level statistical
model

*» Response variable: heat-
related mortality

s Covariates: factors of
exposure and sensitivity

»* Which populations are
associated with an
elevated risk of heat-
related mortality?

% Strongest positive associations with heat-related mortality in Houston were in
Census block groups with high percentage of elderly, living alone, African

American, low income populations, residents without central air conditioning and
people who commute using public transportation




Adaptive capacity and adaptation

** 901 households in Houston
(2011)

% In explaining risk of “feeling hot” s JEE]
in one's home access to e [
resources was the most ~ A
important factor, but the impact S Sl
of knowledge and social
networks was equal — an
Important consideration in
developing public health
Interventions

know talk to ask check on  checked
neighbors neighbors neighbor neighbor on by
for help neighbor

Hayden et al. (in preparation); Greasby et al. (in preparation)



Scale

** National and regional assessments provide big
picture, but can mask communities living in
marginal conditions

* Adaptation measures have to be adjusted for
local ecology and appropriate level of decision
making

** Local level assessments ensure more targeted
short-term interventions and long-term planning



