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Pathways by Which Climate Change
May Affect Human Health

IPCC 2007




Health Effects of Climate Change - Direct

Climate Impacts

More intense and
frequent Heat Waves

Stagnant Air Masses,
Air Pollution

More Frequent Heavy
Rainfall Events
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Direct Health Effects

Heat stress,
cardiovascular disease

Asthma, respiratory
lliness, cardiovascular
disease

Drowning, direct injury




Health Effects of Climate Change - Indirect

Climate Impacts Indirect Health Effects

Effects on key Impacts on vector-borne and

zoonotic disease
ecosystem param eters

Heavy precipitation Water-borne diseases,
events will become harmful algal blooms,

more frequent

Increase in areas Change_s_ in food sources,
malnutrition, forced

affected by drought migration
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What is Needed to Fill the
Knowledge Gap

®

® Expanded research to project future health
Impacts under climate change and
vulnerabllity scenarios
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O’Neill and Ebi, JOEM, 2009
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Vulnerability factors (0’'Neill & Ebi, JOEM 2009)

Underlying medical conditions
Heart and lung diseases, e.qg.
Demographics
Race, age, education

Housing
Top floor apartments, air conditioning

Community geography

Heat island, vegetation density
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Ground-level ozone formation is sensitive to temperature,
sunlight, and other climate factors, as well as local pollution
precursor emissions

Source: Queensland-Government EPA, www.epa.gld.gov.au



400x500 km grid from
global-scale model
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@ 36 0 36 72 108 144 180 216 252 288 Kilometers

36x36 km grid from regional-scale model

Downscaling climate and air quality
projections to regional scales

Can we project future health

Impacts at policy-relevant
spatial scales?
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with
36 km grid
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Hogrefe et al., J Geophysical Research, 2004
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Modeled changes in:
Mean 1-hr max O3 (ppb)

O3-related deaths (%)
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% change in O3-related asthma ED visits (2020s A2 vs 1990s)
for children aged O-17 years in 14 metropolitan NYC counties
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Percent increases In summer daily 1-hr max
O3 In 50 large cities



Upper tail of ozone concentration
distribution Is more sensitive to climate
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Frequency distribution of the simulated daily ozone maxima averaged
over southern Germany during summer (June-Aagust) for the years
1991-2000 and 2031-2039. Right-side: zoom of the high-ozone portion
of the curve.
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Human activities
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Start Date of Birch Pollen Season in Brussels

1970-2006 Days after Jan 1 (5-year running means)
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Warming by latitude and increased length of
ragweed pollen season in central North America




Ragweed
allergen
production
INnCreases as a
function of
CO,
concentration

Estimated Amb a 1 exposure (mg plant‘1}
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Carbon dioxide concentration (pmol mol~")
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climate changes in the U.S.

> Along with climate change, vulnerability factors
will be key in determining health impacts

»> Empirical research is beginning to reveal links
between climate and adverse health outcomes

> Scenario-based modeling will play an important
role in regional adaptation planning



