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OCEAN MAY SPONGE UP SOME WARMTH OVER NEXT 50 YEARS

NASA's improved global climate computer model, which simulates and projects how the Earth's
climate may change, indicates that the oceans have been absorbing heat since 1951 and will
continue to absorb more heat from the atmosphere over the next 50 years. This increasing
ocean heat storage suggests that global surface temperatures may warm less than previous
studies projected, while the ocean acts as a bigger heat sponge. Further, such additional ocean
heating would likely change regional climate patterns.

Shan Sun and James Hansen, both of NASA's Goddard Institute for Space Studies, New York,
NY, used NASA's Global Climate Model (GCM), one of the world's leading computer climate
models that simulate past and potential future climate changes. The GCM has been enhanced
with new "ocean models" that better simulate how oceans currently absorb heat and will
respond to a warming global climate. The study appears in the latest issue of the American
Meteorological Society's Journal of Climate.

One of the leading reports on climate change, the Intergovernmental Panel on Climate Change
(IPCC) report of 2001, suggests that between the years 1990 and 2100 the world's average
temperature will rise between 0.6 and 2.5 degrees Celsius (C) or 1.1 and 4.5 Fahrenheit (F).
"The enhanced GCM shows that the average global temperature would rise between 0.4 and 1.2
C (between 0.7 and 2.2 F) through the year 2050, for plausible increases of greenhouse gases,”
Sun said.

Scientists measure ocean heat storage in Watts per meter squared, the rate of heating a square
meter area. For example, a miniature Christmas tree bulb dissipates about 1 Watt of energy, so
one bulb over every square meter would heat at a rate of 1 Watt per meter squared.

The enhanced GCM showed the world's oceans were storing heat at a rate of about 0.2 Watts
per square meter in 1951, and in the past 50 years, as atmospheric temperatures warmed, the
rate of heat storage increased to about .75 Watts per square meter, capturing more heat from
the atmosphere. “This increase in ocean heat storage shows that the planet is out of energy



balance,” Hansen said. "This energy imbalance implies that the atmosphere and ocean will
continue to warm over time, so we will see continuing climate change."

It is important to know accurately how much heat oceans are storing, because the amount of
heat stored provides a measurement of the Earth’s energy imbalance and indicates how much
global temperature may increase in the future. It's also important to see where heat is
increasing in the world's oceans, in order to predict climate changes in various geographical
regions.

Sun and Hansen also looked at changes of precipitation and ocean currents, other factors that
warmer world-wide waters may impact. If greenhouse gases continue to increase rapidly, the
model projects significant ocean warming during the next 50 years in the Eastern Pacific Ocean,
off the U.S. west coast, which could have biological consequences for ocean life.

The results also project increased precipitation and evaporation over the North Atlantic Ocean,
increasing the fresh water in the region. An increase in freshwater has long been suspected as
something that could weaken the northward transport of heat by the Atlantic Ocean, thus
causing Europe to become cooler, even while the world becomes warmer. Sun and Hansen find,
however, that the ocean circulation does not weaken significantly according to their model, so
they expect no cooling effect on Europe.

More monitoring of ocean temperatures is needed to further the studies of ocean behavior.
Ocean temperature readings currently do not reach full ocean depths, as is needed to increase
the accuracy of future predictions.

With the new Ocean Models included in the GCM, if measurements of the amount of heat held by
oceans are improved, it may be possible to begin to better quantify the Earth's changing
radiation imbalance and its causes with an accuracy of about one decade.

This study was funded through NASA's Earth Science Enterprise under NASA's Climate and
Oceanography Programs. The mission of NASA's Earth Science Enterprise) is to develop a
scientific understanding of the Earth system and its response to natural or human-induced
changes to enable improved prediction capability for climate, weather, and natural hazards.

The AMS (http://www.ametsoc.org/ams) is the nation's leading professional society for
scientists in the atmospheric and related sciences.
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