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The End of Nature

Global Change is More Than 
Global Warming

CO2 Concentrations Have 
Increased
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CO2 Has Increased Primarily 
from Fossil Fuel Burning



Lectures 7-10

3

Can all the people in China and India 
live the “American Dream”? 

________    Chinese & Indian people alive today

________  per person are used in the United States in 2003
(“The American Dream” )

So  ________  W would be needed.

________ is the amount of energy consumed for the entire 
world in 2008

Assuming energy demand per person and the populations of 
India and China stay constant.

Your conclusion is ……. ?

Are current levels of 390 ppmv of CO2
abnormally high ?

True or False?
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So What ?
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Under Optimal Conditions 
the Growth of  Plants May Increase

Conditions Are Not Always Optimal

A B

Which set of bars are plants growing under more optimal 
conditions?
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Plants May Loose Less Water

What is causing the difference 
shown here?

Effects May Change Over Time
And Be Species Specific
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Changes in Tissue Composition 
Could Effect Herbivory

Low CO2 High CO2

High CO2 Can Speed 
Flowering & Senescence 

Near Ambient CO2 Elevated CO2

Mohan et al. 2006

Recent Discoveries 
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The effects may be something to sneeze at! 

And reduce soluble carbonate because …
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Riebesell et al. 2000

Interactive Effects Can Lead to 
Unexpected Changes

Article  # 5  Shaw et al 2002

The Greenhouse Effect is Real 
& Real Important
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Current levels of GH gases are abnormally high
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What else do we know 
about global climate 

change ?

Many changes over the last century are 
consistent with an enhanced greenhouse 

effect.

Don’t Miss the Signal From the Noise
“The dog is the weather”

Check out: 
http://www.youtube.com/watch?v=e0vj-0imOLw&feature=youtu.be
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Strings of warm temperatures 
are unlikely to be due to chance

From The Best Available 
Evidence
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http://www.usgcrp.gov/usgcrp/Library/nationalassessment

150 unregulated streams across the US
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Qori Kalis in the Peruvian Andes

Thompson et al. 2006

1968

2007

Rongbuk Glacier on Mt. Everest

Sea Level is Rising



Lectures 7-10

14

Science 
1996

Science 
1999

CNN
1999

Correll 2006
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Total loss possible by 2030 during 
the summer.

If it becomes warmer earlier and stays warmer 
longer, how might living things respond?

How do you think the distribution of species 
will respond to an overall increase in 
temperature?

The Biosphere Is Not Waiting to 
be Told That It’s Warmer

Inouye et al. 2000
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“The Natural Cycles of Interdependent 
Creatures May Fall Out of Sync”

In 7 of 11 studies with sufficient data, the 
temporal asynchrony increased between 
interacting species in response to climate 

warming.

Parmesan 2006

9 predator-prey relationships
2 insect-host plant interactions

Montaigne 2004
National Geographic

The relative importance of 
forcing factors can change
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We must rely on computer models 
to forecast future changes

GH gases only GH gases + aerosols

GH gases + aerosols +
changes in solar output

The future depends on our
behavior

Why do 
concentrations 
continue to rise 
if emissions 
slow or even 
decline?

"Images created by Robert A. 
Rohde / Global Warming Art”
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Are you smarter than 
graduate students at 
MIT?

Current Models Predict 
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Other Model Predictions 

Increased subpolar precipitation in NH and 
decreased subtropical precipitation over North 

America and Europe
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IPCC 2001

Loss of Brown Trout Habitat from
Doubling of CO2
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Forecast Change in 
Sugar Maple Importance

Direct Impacts on Humans

What do you think some of the direct 
impacts on humans may be?
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Indirect Effect on Humans
Range & life-cycles of pathogens & vectors which 
transmit disease are affected by climate.

Climate change should increase the potential transmission 
of many vector-borne diseases.

Outbreaks of infectious diseases have been associated with 
specific weather patterns:

- Malaria
- Hantavirus
- St. Louis Encephalitis

Epstein 2000

Signs of Change Are Appearing

Climate change appears to already be a killer.
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If half of Greenland and West 
Antarctica melted

Southern Florida
Present Sea Level

Southern Florida
20 Foot Sea-Level Rise

Gore 2006

Where should we be heading?

Others disagree

Target CO2:

< 350 ppm
To preserve creation, the planet on which 

civilization developed

Jim Hansen 2008
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65% chance of limiting warming to 2 C

www.time.com/time/specials/2007/environment/


