
Three Themes 

 
•  Global environmental change today 
•  Global change in Earth’s past 
•  Systems: we are - as a planet’s population - 

learning how the Earth - as a system - reacts 
to changes in conditions, both natural and 
man-made 



Fig. 1-1 

System: Components 
that interact.  Mostly the 
subject of Chapter 2. 







Fig. 1-3a 

200+ years 

10,000 years 



Fig. 1-3b Not just CO2… 



Fig. 1-3c 



Fig. 1-4 

CO2 is not the only story - there are many factors, some cooling, some 
warming 





Fig. 1-5 Disappearing sea ice in the arctic… 











http://ossfoundation.us/projects/environment/global-warming/models-v.-observations 



Box Fig. 1-1 Hurricane Katrina 



Box Fig. 1-2a 

But hurricanes are 
not new- is there 
really any trend in 
hurricane frequency 
or strength lately? 
 
Hurricanes feed off 
of the heat energy in 
warm ocean surface 
water.  Sea Surface 
Temperature (SST) 
should have an 
effect on hurricanes. 



Box Fig. 1-2b 

We need more 
data - but data so 
far indicate a 
slight decrease in 
cat. 1 hurricanes, 
and a slight 
increase in more 
intense cat. 4 and 
5 storms.  No 
statistically 
significant change 
in cat. 2 and 3 
storms. 



Fig. 1-6a How else do we affect our atmosphere? 



Fig. 1-6b 

Montreal Protocol 
(limits production of 
CFCs - Freon) 

Montreal 
strengthen 

Recovery? 



Fig. 1-7a 



Fig. 1-7b 



Fig. 1-8a Deforestation… 



Fig. 1-8b 













Fig. 1-9 



Fig. 1-10 
Last ice age 



Fig. 1-11 



Fig. 1-12 

Major change on a 
short time scale: 
Asteroid/comet 
impact on Earth 
 
Ir is relatively rare 
at Earth’s surface.  
Ir is more 
concentrated in 
meteorites, and 
probably is more 
abundant in Earth’s 
core.  Ir layer is 
consistent with 
impact. 



Fig. 1-13 Very long term change (forcing): Increase in solar 
energy output over Earth’s history: 


