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ñTo see the Earth as it truly is, 

small and blue and beautiful

in that eternal silence where it floats, 

is to see ourselves as riders on the Earth 

together, 

brothers on that bright loveliness in the 

eternal coldð

brothers who know now they are truly 
Archibald MacLeish, American writer and poet, The New York Times, 25 December 1968

24 December 1968, Apollo 8 ñEarthriseò



Human Activities are Affecting the Earth in 

Many Significant Ways

üChanging atmospheric composition, especially, 
increasing greenhouse gas concentrations

üAltering atmospheric opacity (aerosols)

üAltering surface albedo by changing land cover

üDepleting stratospheric ozone

As a result, human activities are changing

the natural state of the Earth system

An astute geophysicist, looking from another planet, 

would notice that the changes are 

unusual compared to Earthôs geological history



The Environmental Dilemma of using fossil 

fuels is evident in views of the world at night

üFossil fuels provide tremendous benefits to society

- Supply >80% of global energy (excluding rural biomass)

- Global infrastructure is in place

- Relatively inexpensive

- Relatively abundant supply (particularly coal)

- Very transportable and easy to store

- Available day and night, on demand

üFossil fuels have major impacts on the environment

- Carbon dioxide (CO2) is the dominant contributor to increasing 

greenhouse effect that is responsible for global warming, and CO2 is 

acidifying the oceans, threatening the marine food web

- Methane release contributes to global warming

- Soot and other carbonaceous aerosols are also contributing to 

global warming

- Sulfur oxides cause visibility degradation, acid deposition, and 

(possibly) hemispheric cooling

- Nitrogen oxides and hydrocarbons are ozone precursors



Although studies go back more than a century,  

climate change remains a very difficult physical, 

environmental, and sociological research challenge 

ü The problem involves a complex set of physical, chemical, 

biological, technological, and sociological relationships

ü There is only one ñEarthò--and we have only a limited record of 

the one path that it has taken out of the many that it could have 

taken 

ü Projections are needed for a century and more, and preferably 

on relatively fine time and space scales

ü The problem we are dealing with is central to the operation and 

experience of society, so receives a great deal of attention

ü There will always be limits to our understanding--both of the 

past and of what is likely to happen in the future. As a result, 

there will always be some dissenters and ñSkepticsò

ñUncertainty is inevitable, but risk is certainò--Pittock (2005)


