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OVERVIEW of Climate Change 

 Causes 

 Evidence 

 Effects 



CAUSES – Natural 

 Sun 

 If Sun brightens, earth gets warmer, and 

if Sun dims, we get cooler…but Sun has 

been very constant for last 300 years 

 Earth’s orbit 

 If Earth moves closer to Sun, we get 

warmer, and vice versa…but orbit has 

been very constant for last 1,000 years 



CAUSES – Man-made 

 Certain gases in the atmosphere 

absorb IR from the earth’s surface, 

and radiate the heat back to earth.  

 Carbon dioxide (CO2),  

 Methane (CH4),  

 Nitrous oxide (N2O),  

 Chlorofluorocarbons and HCFCs 



EVIDENCE – CO2 



EVIDENCE – Sea Level 

http://www.ncdc.noaa.gov/img/climate/globalwarming/ar4-fig-ts-18.gif


EVIDENCE – Temperatures 



EFFECTS 

 Bigger storms 

 Flooding 

 Loss of habitat 

 Change in agriculture 

 More insects  

 Hotter heat waves –  

    more human deaths  

(2003: “AP: European Heat Wave Killed Some 19,000”   

 

 

http://scrapetv.com/News/News Pages/usa/Images/hurricane-katrina-category-5.jpg
http://www.katrinadestruction.com/images/v/new+orleans+flood/day+after+the+hurricane+hit.html?g2_GALLERYSID=146874eae5d240e7d367232ab644d464


EFFECTS – Extreme Weather 

 5 Costliest Hurricanes in 

US History 

 Katrina: $125 billion, 2005 

 Harvey: 125 billion, 2017 

 Maria: $90 billion 2017 

 Sandy: $65 billion, 2012 

 Irma: $50 billion, 2017 



Extreme Winter Storms, Too 

 2017-18 

 4 straight Nor’easters (winter hurricanes) 

 Snowstorms in deep South 

 As Earth warms, atmosphere becomes 

more unstable: cold arctic air shoots 

down to populated areas as warm air 

moves up to north pole 

 



MAGNITUDE of CO2 Problem  

 First, some numbers 

 1 ton = 2000 pounds  

 1 metric ton (1 MT) =1000 kg (2200 lbs) 

 1 gigaton (1 GT) = 1 billion MT 

                                = 1 trillion kg 

                                = 2.2 trillion pounds 



Worldwide CO2 Emissions 

 CO2 is emitted at enormous rates 
every year 

 In 2015, World CO2 = 36 GT 

 China – 10.6 GT   

 U.S. – 5.2 GT  

 Europe – 3.5 Gt  

 India – 2.5 GT 

 Rest of the world – 14.2 GT  

 



The Global Carbon Cycle – Flows 

and Storage (1 GT = 109 MT of C)  



We are out of balance! 

 More CO2 is going into the atmosphere 

than is coming out. 

 We must either stop making so much 

CO2, ……  OR   …… 

 We must capture some of what we are 

making. 



U.S. Electricity – reliance on 

fossil fuels (1980 and 1990) 



U.S. Electricity – reliance on 

fossil fuels (2005 data) 



U.S. Electricity – reliance on 

fossil fuels (2016 data) 



U.S. Total Energy (2016 data) 



CO2 Control 

 Prevention of CO2 emissions 
 Conservation, efficiency improvements, 

renewable fuels, nuclear power 

 Capture of CO2 (carbon capture) 
 Wet scrubbing, dry sorption, biogenic 

 Transport of CO2 

 Pipelines, ships 

 Sequestration of CO2 

 Deep underground, deep oceans  



Renewable Energy 

 Solar 

 Wind 

 Hydro 

 Biomass 

 



Harvesting the Sun 

Sunlight hitting the  

earth in 1 hour  

could power global  

economy for  

1 year 

Source: EIA 



110 MW Tower in Nevada desert 

600 ft tall; 10,000 mirrors; Molten Salt 



Harvesting the Wind 

Source – DOE EERE, Plan B 3.0 Earth-policy.org 

Abundant – ND, KS, and TX alone could satisfy U.S. energy needs 



Installed Wind Energy (MW) 



CO2 Control 

 Prevention of CO2 emissions 
 Conservation, efficiency improvements, 

renewable fuels, nuclear power 

 Capture of CO2 (carbon capture) 
 Wet scrubbing, dry sorption, biogenic 

 Transport of CO2 

 Pipelines, ships 

 Sequestration of CO2 

 Deep underground, deep oceans  



Carbon Capture (and 

separation) 

 Wet 

    Scrubbing 

 Dry  

   Sorption 

 Biogenics 



Wet Scrubbing 



Amine Scrubbing 



Biogenic Capture 

 Land-based plants 

 Trees, food crops, energy crops 

 Algae farms 

 Algae for energy or for food chain 

 Algae can capture 50-100 times more 

CO2 than land-based plants per unit area 



Algae Open-pond System in 

Hawaii 



CO2 Control 

 Prevention of CO2 emissions 
 Conservation, efficiency improvements, 

renewable fuels, nuclear power 

 Capture of CO2 (carbon capture) 
 Wet scrubbing, dry sorption, biogenic 

 Transport of CO2 

 Pipelines, ships 

 Sequestration of CO2 

 Deep underground, deep oceans  



CO2 Transport 



CO2 Transport 

 Requires pressurized, refrigerated 

equipment 

 Pipelines or trains for overland transport 

 Ships for ocean transport 



CO2 Control 

 Prevention of CO2 emissions 
 Conservation, efficiency improvements, 

renewable fuels, nuclear power 

 Capture of CO2 (carbon capture) 
 Wet scrubbing, dry sorption, biogenic 

 Transport of CO2 

 Pipelines, ships 

 Sequestration of CO2 

 Deep underground, deep oceans  



Sequestration (underground, 

not deep ocean) 



Now, what can we do? 

 Conserve Electricity 
 Switch to newer, low power lights 

 Turn off lights in other rooms 

 Lower your thermostat in winter; raise it 
in summer  

 Wash clothes in cool water  

 Reduce car trips 
 car pool 

 trip chain 

 transit 

 



Reduce electricity use… 

 Switch to newer low power LED lights 
 Replace incandescent bulbs with equiv LED 

bulbs (use 15% of the kwh, and get same 
lighting) 

 You can save 180 kwh of electricity, 180 
pounds of CO2, and $20 per month 

 Turn off lights in empty rooms 
 You can save 90 kwh, 90 pounds of CO2 , 

and $10 per month 

 



Car pool… 

 If 4 people go 40 miles (2 gal; $2.50/gal) 
 In 4 cars – 160 lbs CO2 emitted  

 In 2 cars – 80 lbs CO2 emitted  

 In 1 car – 40  lbs CO2 emitted  

 This also saves you Money 
 4 people/4 cars = $5.00 each, $20.00 total  

 4 people/1 car = $1.25 each, $5.00 total  



Reuse and Recycle 

 Recycling aluminum cans saves 95% 

of the energy used to make them new 

 One ton of recycled office paper saves 

4,100 kwh of electricity 

 Making glass or plastic bottles from 

recycled ones saves 30% of the 

energy used to make them from raw 

materials 

 



CONCLUSIONS 

 The climate is changing 

 Humans are a big part of it 

 CO2 is a big problem 

 Industry can capture CO2, but very 

costly 

 If people conserve energy, we cut 

back on CO2, and we save money 



By the way, in a shameless 

promotion, I wrote a novel…. 


