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About 342 w/m2 comes in

About 341 W/m2 goes out





Change in temperature                                                              2000-2009  vs.  1951-1980

NASA



The pale bands are summer, the dark 

bands winter.

GISP 2 Core, 1855 meters
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Stratified Ice



Character of radar reflectors in northern Greenland
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Lake Sediments, TurkeyIce, Greenland
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John Bruno, Climate Shifts



Global carbon budget

The carbon sources from fossil fuels, industry, and land use change emissions are balanced by 
the atmosphere and carbon sinks on land and in the ocean 

Source: CDIAC; NOAA-ESRL; Houghton et al 2012; Giglio et al 2013; Joos et al 2013; Khatiwala et al 2013; 
Le Quéré et al 2016; Global Carbon Budget 2016

http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.biogeosciences.net/9/5125/2012/bg-9-5125-2012.html
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://www.atmos-chem-phys.net/13/2793/2013/acp-13-2793-2013.html
http://www.biogeosciences-discuss.net/9/8931/2012/bgd-9-8931-2012.html
http://dx.doi.org/10.5194/essd-8-605-2016
http://www.globalcarbonproject.org/carbonbudget/
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Jonah Field, Wyoming    August 1994



Jonah Field, Wyoming    August 2006
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UN projections 2010



Doug Wheelock, ISS NASA     Nov 2, 2010



Doug Wheelock, ISS NASA     Jan 31, 2010



Doug Wheelock, ISS NASA     Aug 22, 2010



Open Space 1975



Open Space 1994



Open Space 2007





Climate 

dependent
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dependent
(finite resource)

























Tijuana River



Ocean Day  2012

Huntington Beach 800 students



Ocean Day

Dockweiler Beach, LA

5000 students



John Williamson Jan 2013, Beijing airport



Beijing  Feng Li/ Getty   23 Jan 2013   Atlantic Monthly



Ng Han Guan, Tiananmen Square, Jan 29, 2013



29 Nov 2001 G Asakawa Denver Post
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Museums, Zoos and Your 

Children will save the World



Azsolarhotwater.com



Tianjin Eco City, China   Kepcorp.com
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Off Baku, Caspian Sea

Neft Dashlari, oily rock



TNC



The Nature Conservancy

Peak Deforestation



http://ops.fhwa.dot.gov/freight/freight_analysis/nat_freight_stats/images/hi_res_pdf/tonnagehwyrwyiwy2002.pdf
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ROCKY MT REGION

Mountain West power generation by fuel type



WESTERN RESOURCE ADVOCATES
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Chores on the Steiner family farm, Illinois; Lee News Service, 2/2013



THE PAST IS YOUR FUTURE







Geologists study the Earth



I     HEAR       HOOFBEATS



Fate of the penultimate tree, Ethiopia



Fate of the penultimate tree, Ethiopia









Worldend.info



We need to move away from

WOE IS ME and SHAME ON YOU

To:  Let’s learn about this challenge,

Let’s see if we can fix this….

Paraphrased from Andy Revkin
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Bahrain







BP, 2012;  







Among the Redwoods                                       A.E. Ericson,  ca. 1890





AMERICAN MUSEUM OF NATURAL HISTORY



Mass Extinctions



The data are in the strata



Changes are Happening

ICE





K. Taylor

West Antarctic Ice Sheet Divide 



Snow Pit Stratigraphy

Temperature and Isotope Correlations 

from Snow Pit at GRIP site, Greenland

U of Copenhagen



Holocene ice 

correlations across 

Greenland

The 3 cold intervals at 8.2, 9.3 and 11.4 Kyrs are 

correlative across  the northern hemisphere

U of Copenhagen



Changes are Happening

MUD









Ice to Mud Correlation
Greenland to off-shore Spain

Andersen et al., 2004, Nature 431:147



Changes are Happening

Caves and Reefs



X Ray of Coral  with Sr/Ca data



Changes are Happening

AIR
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