
1



September Arctic Sea ice extent
1979 – 2016

Source: National Snow and Ice Data Center, October 2012
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As CO2 Increases, So Does the Temperature

2000 Years of CO2 and Global Temperature

Data: (Temperature) Thompson, et al., “Abrupt Tropical Climate Change: Past and Present,” Proc. Natl. Acad. Sci. USA, vol. 103, no. 28 
(CO2) Australian Academy of Science; Etheridge, et al., “Law Dome CO2, CH4 and N2O ice core records extended to 2000 years BP,” Geophysical Research Letters 33,
doi. 10.1029/2006GL026152, 2006. © 2006 American Geophysical Union. Reproduced/modified by permission of American Geophysical Union.
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Source: National Climatic Data Center, NOAA



2013 CO2 Concentration: 400400
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After 40 more years at the current rate of increase

Source: National Climatic Data Center, NOAA



2017 was the 41st consecutive year with 
a global temperature above 

the 20th century average
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Source: NASA/GISS; Hansen, et al., “Perceptions of Climate Change,” Proc. Natl. Acad. Sci. USA 10.1073, August 2012

Extremely hot

The “extreme”
temperature events 

used to cover 0.1% of 
the Earth. 2012: they 

covered 10%.
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Now they 
cover 

14.5%.



Global systems vulnerable to climate

Disruptions ~ Political/societal 
instability
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There is already 4% more water
vapor over the oceans than there

was only 30 years ago
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I-10 near Houston    August 2017



We have lost 
more than 

half 
of the animals on 

our planet
in the last 40 

years

Source: WWF, Living Planet Report 2014



Coral bleaching
• Great Barrier Reef, Australia

The 2015–2016 
bleaching event is the 
worst ever recorded on 
the Great Barrier Reef.
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Zika Virus
Dengue Fever

Cryptococcus Gattii fungus

Chagas Disease

Chikungunya

Rift Valley Fever

West Nile Virus

*The exact point of origin of many diseases is uncertain

Tropical diseases on the move
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The Vatican



Pay-as-you-go solar power

Low initial costs 
make small solar 
systems affordable 
in developing 
countries 
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Any 
Questions?

End of  This Module


