


Combustion of fossil fuels (coal, petroleum, natural gas) emits
carbon dioxide into the atmosphere
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Source: Carbon Dioxide Information Analysis Center, U.S. Dept. Of Energy



About half of the CO, remains in the atmosphere; most of the
remainder goes into the ocean (causing ocean acidification)



Basic physics of CO, and climate

The earth receives energy from the sun, mainly in the form
of visible light.

The earth also emits energy in the form of infrared light.
This is the earth’s cooling mechanism that balances the
heating from the sun’s visible light.

CO, and water vapor are greenhouse gases that absorb
infrared light, making it more difficult for energy to escape
into space.

Increasing amounts of greenhouse gases disrupt the
balance between heating from the sun and cooling by
infrared emission, causing the earth to warm.



Increasing CO, heats the earth; global temperatures have
risen by about 1.5°F during the past century
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Simulating Future Climate Change

Source: NOAA Geophysical Fluid Dynamics Laboratory



Potential Climate Change Impacts



Sea Level Rise






Why Is Global Sea Level Rising?

e Thermal expansion of ocean
Warmer water is less dense than colder water.
e Melting of mountain glaciers and ice caps

Water released by the melting of ice on land adds to the volume of
the oceans.

e Melting and calving of Greenland and Antarctic ice sheets
Depends on ice sheet dynamics (how the ice flows).
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Delaware River
Number of flood events at Trenton
(stage > 15.65 ft) per 10-year period

® Mumber of flood events at Trenton
(stage > 15.65 ft)

Is this apparent trend due to global warming?

There is not enough evidence to know, but

global warming may have similar effects.
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Source: U. S. Geological Survey, personal communication




Source: 6roisman and Knight, J. limate, 2008



Source: U.S. Global Change Research Program



Human Health



Source: U.S. Global Change Research Program



Source: U.S. Global Change Research Program



Agriculture

Chilling requirements for cranberries and
blueberries would not be met in most

winters by mid-century—an indicator of
substantial risk to sustained crop production.
(Source: NECIA)




Source: Wareham Courier, Wareham, MA



Adaptation vs. Mitigation: A False Choice
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Some challenges of adaptation planning

e “Actionable” science is nheeded—processed information that can be
readily used by engineers, planners, decision makers.

e Spatial scales are mismatched—Ilocal information is desired for
planning but climate projections are most valid on larger scales.

e Uncertainties will remain, requiring a risk assessment approach.

e Known unknowns: How will nor’easters, hurricanes, severe storms
respond? Are there “tipping points” in the climate system?

e More effective communication between climate research
community and potential users of climate information is required.



