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Developing New Models to Understand
Human Vulnerability to Climate-Related Hazards at Multiple Scales
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Spatial Population Scenarios

1. Identify the multi-level drivers of spatial population change.

2. Construct a theoretically consistent modeling framework for
producing spatial population scenarios.

3. Assess exposure and vulnerability to climate-related
hazards under alternative scenarios.
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Exposure to Heat Extremes in the United States

Extreme Heat

Exposure

Vulnerability

« Barnett et al. (2010) find that the strong correlation between temperature
measures lead to similar predictive ability.

e Gasparrini et al. (2012) find that excess mortality related to extreme heat events
can be effectively described as the independent effect of individual days’
temperature rather than as a function of multi-day heat waves.
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North American Regional Climate Change Assessment Progra_rh' - 4

» Home : Results » Seasonal Climate Change Maps » CRCM+CGCM3

CRCM+CGCM3 - Seasonal Climate Change
+ About NARCCAP
+ About Data
+ Contact Us

These figures show seasonal average climate change for the periqds 2041-2070 minus 1971-2000 for the CGCM3 driving AOGCM and for the CRCM
regional model driven with CGCM3 boundary conditions.
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RESULTS

+ Qutput Data Catalog

+ General Results
MNCEP-Driven RCM Runs

+ Climate Change Results
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NARCCAP: Temp & Precipitation Anomalies
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Population Scenario

Average Observed Population Density: 1970 - 2000
Native Grid (1/8°)
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Calculating Exposure

Average Person Days Above 35C: 2040-2070
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Exposure

Projected Change in Exposure

Projected Change in Average Annual Person Days Above 35C:
1971-2000 to 2041-2070, Ensemble Mean
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Decomposing Change in Exposure

Additional model runs:
1) Constant population (Climate Effect)
2) Constant climate (Population Effect)
3) Constant climate, constant spatial distribution (National)

4) Constant climate, constant spatial distribution (Divisional)
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National-level Decomposition

Projected Change in Average Annual Person Days Above 35C:
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Change in Exposure

(Person Days, Billions)

3.0

2.5

2.0

1.5

1.0

0.5

0.0

NE

Divisional-level Decomposition

M Total Change

B Climate Effect

(Constant Pop.)
Pop. Effect

(Constant Climate)
M Interaction Effect

MA ENC

WNC SA ESC
Census Division

WSC

MTN PAC

CUNY INSTITUTE FOR
DEMOGRAPHIC RESEARCH



Decomposing the Population Effect

_ | . Tg%regate rowth
Inclyding higher olutlém estlmottes 0 he urban heat island
2: effect: mn: rease importance BPIOEAICEIPAHYE migration)
33, ; * Local Redistribution
r (urban/spatial structure)
5¢
3 _

E 2.5

: —,

A2 2 -

g_ g Population Effect

Iﬁ n} e m Aggregate Growth %

c § ' ® Broad Redistribution

a S m Local Redistribution

o2 1

c

s

S 0.5 -

0
National
CUNY INSTITUTE FOR

DEMOGRAPHIC RESEARCH




Ongoing Work: Alternative Heat Extremes and Mortality

Average Annual Extreme Heat Days: Air Temperature Metric
1979-2011

Average Annual Extreme Heat Days: Heat Index Metric
1979-2011
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Mortality Response to Extreme Heat: Air Temperature Metric

Mortality Response to Extreme Heat: Heat Index Metric
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Conclusions and Ongoing Work
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Extreme heat events are likely to become more frequent in

the coming decades owing to climate change'*. Exposure to well docums ! 2 d il
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human population. Here we provide a new projection of
population exposure to extreme heat for the continental United
States that takes Into account both of these factors. Using
projections from a sulte of reglonal cimate models driven by
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as Important as changes in climate in driving this outcome.
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