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Geologists study the Earth
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From Scholz (1997)























The pale bands are summer, the dark 

bands winter.
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450,000 Years in Past, 30,000 in Future
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Allen Best, Mt Times News

Mauna Loa since 1958

Niwot Ridge since 1967





Global carbon budget

The carbon sources from fossil fuels, industry, and land use change emissions are balanced by 
the atmosphereand 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/


Earthôs Annual and Global Mean Energy Balance

IPCC Climate Change 2007, The 

Physical Science Basis page 96





John Bruno, Climate Shifts





Peak Baby







1990 USDA Hardiness Zones

http://www.arborday.org/media/ma

p_change.cfm



2006 Arborday.org Hardiness Zones

http://www.arborday.org/media/ma

p_change.cfm



Differences Between 1990 and 2006 = 

Reflect Warmer Climate

http://www.arborday.org/media/ma

p_change.cfm
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US Forest 

Servicehttp://www.fs.fed.us/r2/bark-beetle/



US Forest 

Servicehttp://www.fs.fed.us/r2/bark-beetle/



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