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Climate Change is Happening Now
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Extremes impact 
people more 
than mean
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Some occurrences will be well beyond 
historical experience 

from Schär et al., 2004 29,817-
30,617

TOTAL

1,410Germany

1,400-2,200Netherlands

975Switzerland

4,151Spain

1,854Portugal 

14,802France 

3,134Italy

2,091UK

CONFIRMED MORTALITY

Haines et al. Climate change and human 
health: Impacts, vulnerability and public 
health.  Public Health 2006;120:585-96.

European heat wave of 2003 



Climate Change and 
Urban “built” environments

� Cities and climate are coevolving in a 
manner that will place more populations at 
risk.

� Increase in vulnerable populations: 

) Today, more than half of the world*s population lives in 
cities, up from 30% in 1950.  

) By 2100 there will be 100 million more people > 65 years 
old (relative to 2000) (Ebi et al. 2006).

� Intensification of exposures: Urban heat 
islands



Thermal Satellite Image of 
Phoenix, AZ Night Surface 
Temperature
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Maximum Daily Ozone Concentrations vs. Maximum Dail y TemperatureMaximum Daily Ozone Concentrations vs. Maximum Dail y Temperature

AtlantaAtlanta

New YorkNew York

Heat Island Impacts on Air Pollution



Heat Island and CO 2 Dome 
Impact on Aeroallergens

� Ragweed (Ambrosia spp.)

� � CO2 and temperature � �
pollen counts, longer 
growing season

Source: Ziska et al., J Allerg Clin Immunol 2003;111:290-95;
Graphic: Wall Street Journal, 3 May 2007.



Extreme Precipitation EventsExtreme Precipitation Events
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On July 26-27, 2005 
37+ in. of rain fell in 
Mumbai, leading to 
1,000+ deaths



Water-borne 
Disease Outbreaks:

Milwaukee 1993

Cryptosporidiosis 
epidemic

405,000 exposed

54 fatalities

Preceded by 
heaviest rainfall in 50 
years



Harmful Algal Blooms (RedHarmful Algal Blooms (Red --tides)tides)

Enhanced by:

- Increased water 
temps 

- nutrient runoff 



Prediction:

Because of Climate 
Change, Vector 
distributions will 

increase in           
latitude and altitude



Increased Temperature and 
Malaria’s Expanded Global Reach

10-fold increase 
in density of 
malaria-bearing 
mosquitoes in 
upper highlands 
of Africa.



Distribution of Lyme Disease, 
1991-2000 and 2020
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Ogden et al. Int. J. Parasitol. 2005, 2006



Potential Health Effects of Climate Change
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HEATHEAT � Heat stress, cardiovascular 
failure

SEVERE WEATHERSEVERE WEATHER � Injuries, fatalities

AIR POLLUTIONAIR POLLUTION � Asthma, cardiovascular 
disease

ALLERGIESALLERGIES � Respiratory allergies, 
poison ivy

VECTORVECTOR--BORNE BORNE 
DISEASESDISEASES �

Malaria, dengue, 
encephalitis, hantavirus, 
Rift Valley fever

WATERWATER--BORNE DISEASESBORNE DISEASES �
Cholera, cryptosporidiosis, 
campylobacter, 
leptospirosis

WATER AND FOOD WATER AND FOOD 
SUPPLYSUPPLY � Malnutrition, diarrhea, 

harmful algal blooms

MENTAL HEALTHMENTAL HEALTH �
Anxiety, despair, 
depression, post-traumatic 
stress

ENVIRONMENTAL ENVIRONMENTAL 
REFUGEESREFUGEES � Forced migration, civil 

conflict
Adapted from J. Patz



Important Considerations
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Environmental Justice deals with the inequitable 
environmental burden born by groups such as racial 
minorities, women, or residents of developing nations

Climate change will disproportionately threaten certain 
populations, especially poor people and members of 
ethnic and racial minority groups

Why Climate Change is fundamentally 
an Environmental Justice Issue



Carbon Emissions 2000

The United States emits 
one quarter of the worlds 
gases that cause global 

warming. 

Worldmapper.com



Persons killed by disasters: 1975 - 2004

Those who are most affected are 
least responsible for the 

greenhouse gas emissions that 
cause the problem

Worldmapper.com



Low-income people 
typically lack insurance 
to replace possessions 
lost in storms. Only 25 
percent of renters have 

renters insurance. 
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Strategies for Climate ChangeStrategies for Climate Change
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ConclusionsConclusions

• Climate change is now a 
mainstream issue

• Climate change must also be 
framed as a public health 
issue

• Opportunity costs of not 
taking action are high



Thank You

Contact:
George Luber, PhD
Associate Director for Global Climate Change
National Center for Environmental Health

gluber@cdc.gov
Tel: 770-488-3429


