
NCAR National Center for 
Atmospheric Research
P.O. Box 3000 Boulder, CO 80307

NCAR Scientist Describes Remote-Sensing Plan for Future of Global Environment

BALTIMORE — "The chairman of the NASA Earth Sciences Committee today made an 

urgent appeal for a satellite-based study of the earth as a single ecosystem at 

the American Geophysical Union's annual spring meeting here.

Dr. Francis Bretherton, an atmospheric scientist and oceanographer with the 

National Center for Atmospheric Research (NCAR) in Boulder, Colorado, said it is 

essential to study earth as a single life-support system, rather than researching 

the atmosphere and its chemical connections and the oceans separately.

Bretherton is the principal architect of the remote-sensing blueprint that will 

be presented to the scientific community today to explain how and why such a 

far-reaching study should be tackled.

"It is essential to understand the impact of human activity on climate and the 

global ecosystem," Bretherton explains.

Among the human activities are the burning of fossil fuels leading to increasing 

atmospheric carbon dioxide, the widespread destruction of tropical forests, and 

possibly the use of nitrogen-based fertilizers he added.

"And we expect that within the next 50 to 100 years, the climate will get warmer 

by an amount comparable to the changes which have already happened since the last 

Ice Age.

"The timing of such a climate change and the distribution among the regions of 

the world will depend upon the ocean circulation, about which we need a lot more 

information," says Bretherton. "A key aspect of this is the height of sea
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level. The proposed TOPEX (Ocean Topography Experiment) satellite program will 
measure changes in sea level far from land from an orbit 1,400 kilometers high to 
an accuracy of two centimeters! This unique information will enable us to infer 
the currents in a way never before possible."

There are other things that Bretherton and his colleagues don't understand, such 
as why the amount of methane in the atmosphere has doubled in the last 2 0 0  

years. Theories as to the cause consider emissions from ruminating cows and 
termite nests!

"We are now also putting out as much fixed nitrogen from fertilizers as comes 
from natural sources," the NCAR scientist explains. "This input is new since 
World War II."

Another major factor that impacts climate change is the changing pattern of land 
use, such as the cutting down and removal of forests, says Bretherton. Fields 
don't have the same carbon storage as forests. Though tropical forests are 
certainly decreasing, there may be a compensating storage in peat bogs in the 
less populated areas of Canada and Northern Europe.

"So basically this is why we must pay attention to what is happening to our 
global ecosystem now!

"We are also trying to emphasize that we have to develop our understanding of how 
terrestrial ecosystems respond to changes in climate and to atmospheric carbon 
dioxide concentrations," he explains.

The question, says Bretherton, is, "How much faster does the vegetation grow, and 
how is the recyling of nutrients affected?

"This is an area which is critical to understanding how the 'global metabolic 
system' works," says Bretherton. "And it is also an area where our present 
understanding is very primitive!"

Bretherton's paper, "Earth System Science and Remote Sensing," will appear in the 
June issue of the Transactions of the Institute of Electrical and Electronics 
Engineers.

NCAR, a nonprofit research organization, is sponsored by the National Science 
Foundation.
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