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TOGA May Provide Tool for Understanding El Nino

BOULDER —  An international group of scientists is embarking on an ambitious 

oceanic and atmospheric research project to better understand and subsequently 

predict such climate phenomena as "El Nino," which may be linked with widespread 

economic loss and droughts around the world.

Named TOGA, for Tropical Oceans and Global Atmosphere, the program uses 

the combined efforts of scientists from several major participating countries 

including the United States, France, Australia, the United Kingdom, India, 

Indonesia, Japan, the People's Republic of China and various research 

institutions such as the National Center for Atmospheric Research (NCAR) in 

Boulder, Colorado. The National Science Foundation, which sponsors NCAR, and the 

National Oceanic and Atmospheric Administration are the lead U.S. agencies for 

the TOGA program.

One TOGA goal is to develop predictive capabilities for climatic variability 

from year to year through the use of an improved description of the atmosphere 

and ocean as a coupled system. According to NCAR oceanographer 

Dr. Peter Gent, "If you want to predict the weather a few days ahead, then the 

only thing you need to know about is the atmosphere itself, and you can then make 

up a numerical model which forecasts the weather in that time frame.

"But if you're going to predict on longer time scales, then you also need to 

know what the state of the ocean is and to determine explicitly what exchanges of 

heat and momentum are happening between the ocean and the atmosphere."

El Nino, Spanish for the Christ child, is a pool of unusually warm water 

that appears off the west coast of South America annually, near Christmastime. 

Extremely strong ones, which occur every three to seven years, are of particular 

interest to TOGA scientists, because they set off a reversal of the weather 

patterns in the tropical Pacific area, and may affect distant weather as well.

During an extreme El Nino, normally dry areas, such as the western coast of 

Peru, have drastic amounts of rainfall, and normally wet areas, such as islands
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in the western Pacific, have extensive droughts. The most recent El Nino, in 

1982-83 caused approximately $8.65 billion in economic loss and some scientists 

think, was partially responsible for the deaths by starvation during the 1983-84 

drought in Africa.

"Essentially there were world-wide consequences of this change in the 

tropical Pacific," says Gent. Eventually, scientists hope, TOGA could provide 

the means to help circumvent the suffering caused by an El Nino.

TOGA scientists hope that they can also improve their seasonal weather 

predictions for North America by studying such changes in the tropical Pacific.

"If the circulation is changed in the tropical Pacific atmosphere, there is 

a very good chance that it will change the circulation over North America," says 

Gent. "If you can get a perfect prediction in the tropical Pacific, you have a 

33 percent change of making a correct prediction for North America for the 

average temperature over a winter season which follows one of these El Nino 

events."

Weather reports from commercial ships have long provided information about 

the atmosphere and ocean, but compared to oceans in the north, relatively little 

is known about the tropical oceans due to the lesser amount of commercial vessel 

activity there. Scientists therefore stressed the need for increased observation 

and research in this area. The TOGA program now provides an opportunity for an 

international team of scientists to gather data and conduct research on a global 

scale for a decade.

The need to monitor the thermal structure and circulation in the tropical 

oceans, the Pacific, Atlantic and Indian, necessitates cooperative efforts among 

countries and observers located in various sites allowing information to be 

collected simultaneously from several vantage points.

Logistics of a wide-spread program like this one have made such cooperation 

previously difficult but new technology involving the use of satellites in 

gathering and distributing information now helps the process. The more 

traditional method of gathering data by ship is still used, however, because 

satellites cannot "see" beyond the ocean surface.

TOGA is organized under the World Climate Research Program of the World 

Meteorological Organization and the International Council of Scientific Unions.
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