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NCAR Develops Method of Translating Satellite Cloud Data for Climate Forecasts

WILLIAMSBURG -- An important gap in our knowledge of the role of cloud cover in 

the earth's climate system should soon be filled by a new method of analyzing 

satel1 ite data.

This new technique is expected to help researchers assess more accurately 

the role that clouds play in such climate processes as the global warming 

attributed to the "greenhouse effect," a phenomenon caused by increases in carbon 

dioxide and other gases that trap infrared heat near the earth's surface.

The method, developed by three scientists with the National Center for 

Atmospheric Research (NCAR) in Boulder, Colorado, converts satellite measurements 

of infrared radiances from clouds into descriptions of specific cloud layers and 

degrees of cloud cover.

The three scientists, Francis Bretherton, James Coakley, and Daniel Baldwin, 

are currently working to convert their technique into one that can be applied 

automatically to large volumes of existing satellite data collected over almost a 

quarter of a century. This breakthrough would allow climate and weather 

researchers access to unprecedented information on global cloud cover.

According to NCAR scientist Coakley, an increase of 4 to 7 percent in cover 

by certain types of clouds could offset a doubling of carbon dioxide, a factor 

critical to accurate assessment of the greenhouse effect.

Bretherton and Coakley, who pioneered the research, based their approach on 

two cloud properties: first, clouds emit infrared radiation at the same 

temperature as their surroundings; second, since clouds generally form in layers 

and temperatures vary with altitude, a specific cloud layer radiates at a 

different temperature both from cloud layers above or below and from the ground. 

They assumed that all the clouds were in a single layer and that they were all 

thick enough to block infrared emissions from the surface.
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"We chose to analyze infrared images of clouds over the ocean, since oceans 

form an easily recognizable, uniform background," explains Bretherton, "and data 

are available for both night and day. By calculating the variability of the 

radiance, as well as its average value, a cloud cover can be distinguished from 

clear sky.

"Infrared radiances also give data for both night and day, so that 

measurements of average radiance in an area will reflect both cloud cover and 

clear sky. But when we calculate the variability of the radiance, a spectrum of 

cloud cover becomes visible."

Using data collected in the 11 micron region of the spectrum and divided 

into arrays of 2 x 2 pixels (picture elements) researchers plotted both the mean 

radiance and the standard deviations within each array. The plotted points 

formed an arch, with cloudy and cloud-free points at each extreme and partly 

cloudy areas in the middle.

Coakley, Bretherton and Baldwin then went on to verify the accuracy of their 

technique. They repeated their investigation using comparable satellite data 

from the near-infrared spectrum, the 3.7 micron channel. Not only was there a 

one-to-one correspondence between the two sets of data, but the two together made 

it possible to retrieve cloud cover data for two-layered systems. This method 

will be used to validate data from NASA's Earth Radiation Budget Experiment.

NCAR is managed by the University Corporation for Atmospheric Research under 

sponsorship of the National Science Foundation.
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