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Quiz: Where Are We? 



Russia! 

•  Warmest July 2010 in 130 years 
– Heat -> Fires -> Air pollution -> Death 

(1000s) 
– Drought -> Reduced wheat harvest -> Ban 

on export of wheat (millions acres) 



•  What makes our current era unique? 

•  What will we be remembered for 1,000 
years from now? 

•  What are our legal and ethical 
obligations to other nations and future 
generations? 



What is driving change? 

•  Global population increase 6x since late 18th 
centry 
–  4x since 1880, 22% since 1990 to 6.7 billion 

•  Gross World Product (GWP) grew 80x since 
late 18th century, 40% since 1990 

•  Since 1950: 
–  Population up 2.5x 
–  GWP up 7x 
–  CO2 emissions up 7x 

•  Current world population is… 



Population rise is not necessarily a bad thing! 

•  Source: UCAR Quarterly, Summer 2007 



>85% of all land has been modified by human use 

•  Sanderson et al., 2002, Bioscience 



CO2 concentrations today exceed anything scientists have 
measured or estimated in at least the past 

A.  200 years, but probably not longer 
B.  400,000 years, but probably not longer 
C.  800,000 years, but probably not longer 
D.  3.2 million years, but probably not longer 
E.  All of Earth’s history 



800,000! 

Source:	  Lüthi	  et	  al	  (2008),	  CDIAC,	  &	  Wikimedia	  Commons	  
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Global CO2 is rising in concert (at half the 
rate) with fossil fuel emissions 







Short-term plateaus in climate trends are expected 

•  Source: Nature 



•  Climate is not felt directly – it is the 
spatial and temporal statistics 
(averages, extremes) of weather (global 
heat transport) 

•  Ecosystems, industries, societies, 
probability of hazards, risk expectations 
are conditioned by a steady climate 
– How systems respond to changes, how 

much damage will society tolerate, and 
how willing are we to pay to mitigate those 
risks is what we seek to know! 



Wisconsin has warmed in 50 yrs 







Ratio of record highs to lows now 2:1 

Source: J. Meehl (NCAR) 



Where are we? 



Lake Ice Is Retreating 



Human civilization flourished 
in an era of stable climate 



Climate destabilization has international 
policy implications 



Trenberth	  et	  al.	  (2009)	  
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Greenhouse gases change Earth’s radiation balance 



Greenhouse gases “smudge” the “window” 





Models require anthropogenic climate 
change to replicate modern climate 



Warming is not equal in all areas 



Or in all seasons! 



Impacts are broad 
•  Freshwater supply 
•  Ecosystems 

–  Biodiversity / migration / extinction (e.g., polar bear) 
–  Fisheries and ocean shell-building organisms (pH) 

•  Agricultural production, food, fiber 
•  Coastal lands and small islands 

–  Population migration 
•  Human health 

–  Vector-borne diseases, health, malnutrition 
–  Heatwaves 

•  Industry and society 
–  Extreme weather (trop. cyclones, storms) 
–  Unstable infrastructure (permafrost) 





Where are we? 

http://www.nytimes.com/2010/10/19/science/19aspen.html 



Where are we? 

Source: NYTimes 



1.  Navy in Montana 
2.  A scientific way, sampling error? 









Ag. Yields increase in some areas with small warming, 
decrease in others 



Wisconsin’s tension zone moves north 

Northern Species

& Communities

Tension Zone

Southern Species

& Communities

Wisconsin’s 
Tension Zone is 
projected to move 
north due to a 
warming climate.

WICCI Wildlife & Climate Working Groups



Coastal areas have to adapt 



Human behavior is the largest 
uncertainty in climate projections 



Are we running out of oil? 



We Are Not Running Out of Fossil Fuels 



Not immediately anyway 

Souce: http://physics.ucsd.edu/do-the-math/ 
 



But we can’t continue on an 
energy growth path forever 

Souce: http://physics.ucsd.edu/do-the-math/ 
 



What are the options? 
•  Adaptation 

–  Economic/political (relocation, tech transfer, 
payments for damages, reduce poverty, educate)  

–  Technological (resilient tech, seawalls, genetic 
hybrids, cure malaria, colonize new planet) 

•  Mitigation 
–  Economic (taxes, cap and trade, R&D) 
–  Political (treaties, bans, compacts, fuel/energy 

standards, public transit, voluntary agreements) 
–  Societal (sustainable development) 
–  Technological (CO2 capture, geoengineering, 

green tech, alternative energy, energy efficiency) 



Psst… 
10 billion tons C = 18,000 Gulf Oil spills per day 



Kaya Identity is a way to 
conceptualize “levers” of change 



Which country has: 
•  The world’s largest high speed rail network, soon to eclipse in 

mileage the total of the rest of world’s? 
•  The highest efficiency coal plants? 
•  30 nuclear power plants under construction? 
•  Current production of 5 million alternative energy vehicles? 
•  The fastest rate of wind power installation and home of 3 of the 

10 largest wind turbine manufacturers? 
•  Manufacturing capacity of 40% of world’s solar PV systems? 
•  Plans to reach 18% renewable energy by 2020? 

–  Source: US DOE Secretary Steven Chu 



Global treaties are not simple 

•  There is no international rules making 
body! 

•  Treaties are a game of incentives and 
disincentives to sign and to comply 

•  Individual countries weigh costs and 
benefits 

•  Compliance and monitoring are 
contentious issues 





Ethics of Climate Change 

•  Is there a moral obligation to future 
generations? If so, how many? 

•  Is this merely a “tragedy of the 
commons” or the lack of a “social 
discount factor” or something else? 

•  Why have other global environmental 
treaties (e.g., ozone) been successful? 


