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The Tropical Upper Atmosphere “Fingerprint” of Global Warming

In the tropics at heights more than 10 miles above the surface,
the prevailing winds alternate between strong easterlies and strong
westerlies roughly every other year. This slow heartbeat in the
tropical upper atmosphere, referred to as the quasibiennial
oscillation (QBO), impacts the winds and chemical composition of
the global atmosphere and even the climate at Earth’s surface.

The pulse of the QBO has weakened substantially at some
altitudes over the last six decades, according to a new study by
scientists at the International Pacific Research Center, University
of Hawaii at Manoa, and the Japan Agency for Marine-Earth
Science and Technology. The decline in the strength of the QBO is
consistent with computer model projections of how the upper
atmosphere responds to global warming induced by increased
greenhouse gas concentrations. The study appears in the May 23,
2013, issue of Nature.

“This is the first demonstration of a systematic long-term
trend‘ in the obs.erved QBO record,” says co-aqthgr Kevin o balloon on its journey to the upper
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greenhouse gases. So this change in upper atmospheric
behavior can be considered part of the “fingerprint” of the

expected global warming signal in the climate system.”

The global atmospheric circulation is characterized by
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“We demonstrated that the mean upward-air motion
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1950s to present; simulations from a climate model driven and thus interpret our observed weakened QBO trend as
with observed concentrations of greenhouse gases from — copfirmation that the mean upward velocity in the tropics
1900 to 2005 and then with projected increase through . . . ” .
2100. has indeed been increasing,” notes Hamilton.

Hamilton provides an example of why the mean upward airflow is so significant: “The manufacture
of ozone-destroying chemicals such as the freon compounds used in the past in spray cans and in
refrigerators has been largely banned for over 20 years. These chemicals, however, remain in the



atmosphere for many decades. They are slowly flushed out of the lower atmosphere into the upper
atmosphere where they are destroyed. Stronger mean upward airflow transports these chemicals more
quickly into the upper atmosphere, and the ozone layer will recover more quickly to its natural state
before the introduction of man-made freon compounds.”
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The International Pacific Research Center (IPRC) of the School of Ocean and Earth Science and
Technology (SOEST) at the University of Hawaii at Manoa, is a climate research center founded to gain
greater understanding of the climate system and the nature and causes of climate variation in the Asia-
Pacific region and how global climate changes may affect the region. Established under the "U.S.-Japan
Common Agenda for Cooperation in Global Perspective" in October 1997, the IPRC is a collaborative
effort between agencies in Japan and the United States.



