
Appendix: Climate-human activity interaction

(Trenberth et al., 2009, IPCC)
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7.2. History of
the Earth system
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（NASA,  1992)Recent 1 Myear history of Climate and IMC
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http://ossfoundation.us/projects/environment/global-warming/natural-cycle
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140,000 years ago - :  “Great Journey” (Anthropocene)
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Global Carbone Cycle (IPCC-AR4)
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(H. Takahashi & M. Osaki, personal comm.)

Effect of human impact on heat balance of tropical peatland



Global GHG emissions 
in 2004 (IPCC AR4-III; 
Oliver et  al., 2006)
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7.4. Bio-anthroposphere and the Earth system



Biosphere-atmosphere interaction and climate

Berkner and Marshall (1965)
Plant evolution → O2 increase
Animal evolution → CO2 increase

Watson and Lovelock (1983)
“black daisy” → Albedo decrease/warming
“white daisy” → Albedo increase/cooling

“black daisy”

“white daisy”
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Risk for 
“Hothouse Earth”

(Steffen et al., 2018, PNAS)
http://www.pnas.org/content/115/33/8252




