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Reasons for Climate Change
ANatural Change

I cycles, sun, volcanoes, ocean
AHuman Change

I Greenhouse gasses

I Aerosols (small particles and dust)

I Land Use
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Climate Change and Variability

AClimate change | sustained over several
decades or longer (ice ages, global warming)

AClimate variability I year to year changes in
the climate system (El Nino, La Nina, 1993
floed, 1988 drought, cold winters 1976-79)
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Climate Trends Iin the Midwest
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Climate Trends Iin the Midwest
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Heavy downpours have increased across the
nation and are projected to increase further.

Observed Increases
In Very Heavy

Precipitation
(1958 to 2007)
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Percentage Change in Very Heavy Precipitation
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CO, Concentration in Global
Atmosphere
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Future Climate Change

AFuture climate will be influenced by natural
processes and human influences.

AThere are two guides to possible future
climate conditions:

I The past record

I Climate modeling
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CO2 Concentrations for Select Scenarios
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Temperatures wi | | continue t
depends largely on the amount of heat-trapping gases in
the atmosphere.

I I I

1900 to 2008 observations
1900 to 2000 simulation

} 3 future emissions scenarios
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The Uncertainties

AHow realistic are climate models, especially at
regional level?

AWe do not fully understand all climate
processes and how they interact

AWe - r1ieal l .y dono6it -know. wh
fellow: In the future.

I The scenarios used by IPCC make assumptions
about population, economics, and technology &
energy use
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Sources of Uncertainty

A For time periods of one
or two decades, model
uncertainty and internal
variability contribute the
most uncertainty.

A As time horizon
Increases, scenario
uncertainty makes the
biggest contribution to
total uncertainty of

predictions
The relative importance of three sources of uncertainty in decadal
mean surface air temperature predictions. (Hawkins & Sutton, Bulletin
of the American Meteorological Society, August 2009, pp.1095-1107
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