
 

Study: Ozone layer's future linked strongly
to changes in climate
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NOAA scientists launch an ozonesonde via balloon to measure of the vertical
profile of the ozone layer. NOAA releases ozonesondes at eight sites worldwide,
including the Amundsen-Scott South Pole Station. It also uses satellite and
ground-based systems to continuously monitor stratospheric ozone.

The ozone layer -- the thin atmospheric band high-up in the stratosphere
that protects living things on Earth from the sun’s harmful ultraviolet
rays, not to be confused with damaging ozone pollution close to the
ground -- faces potential new challenges even as it continues its recovery
from earlier damage, according to a recently released international
science assessment. The report, prepared by the Scientific Assessment
Panel of the U.N. Montreal Protocol on Substances that Deplete the
Ozone Layer, also presents stronger evidence that links changes in
stratospheric ozone and the Earth’s climate.
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The report finds that over the past decade, global ozone levels, and ozone
levels in the Arctic and Antarctic regions are at a turnaround point — no
longer decreasing but not yet increasing. The abundances of ozone-
depleting substances in the atmosphere are responding as expected to the
controls of the Montreal Protocol, with many now declining in both the
lower and upper atmosphere.

By successfully controlling the emissions of ozone-depleting substances,
the Montreal Protocol also has been beneficial for the climate, because
many of these substances are heat trapping, or greenhouse, gases that are
linked to the Earth’s warming.

“The Montreal Protocol has succeeded in protecting the ozone layer
from much higher levels of depletion,” said A.R. Ravishankara, director
of NOAA’s Chemical Sciences Division and co-chair of the Scientific
Assessment Panel that produced the report. “But the ozone layer will
increasingly be influenced by other factors related to the changing
climate.”

For example, climate change alters the atmosphere’s temperature and
circulation patterns, which in turn affect the processes that deplete the
ozone layer. One projected outcome of this relationship is that ozone in
the Arctic, where the most severe changes in climate are being observed,
is projected to be more sensitive to climate changes than ozone in the
Antarctic, where climate change is relatively less of an influence on the
ozone layer.

Effects also work in reverse. Changes in the ozone layer have been
linked to observed shifts in seasonal surface winds over the Southern
Hemisphere, contributing to the Antarctic Peninsula warming and the
high plateau cooling.

The Antarctic ozone hole was discovered in 1985. Soon after, scientists
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established that the recurring springtime ozone hole was caused by
human-made substances such as chlorofluorocarbons, or CFCs, used in
refrigeration and halons used in fire extinguishers. The findings became
a “science success story” as governments recognized the need for
measures to reduce the production and consumption of a number of
CFCs, halons and other ozone-depleting substances.

The Montreal Protocol on Substances that Deplete the Ozone Layer was
adopted in 1987 and came into force in 1989. It was designed so that the
schedules for phasing out ozone-depleting substances could be revised
based on periodic scientific and technological assessments, be amended
or adjusted to introduce other kinds of control measures, and to add new
controlled substances to the list. The 2010 scientific assessment just
released provides information needed by the Protocol’s decision-makers
during the coming few years as they consider possible further actions to
protect the ozone layer.

A return to pre-1980 levels of ozone is expected around mid-century in
mid-latitude regions and the Arctic, with recovery in the Antarctic
expected to follow later this century, according to the assessment.

The ozone layer’s continued protection depends on future adherence to
the provisions of the Montreal Protocol, as well as potential new
influences, such as possible unintended consequences of proposals to
deliberately add compounds to the atmosphere to counteract warming
due to heat-trapping gases.

“The Montreal Protocol is doing what it was designed to do and we are
seeing less of the ozone-depleting substances covered by the agreement,”
said Ravishankara. “This has protected the ozone layer. But the
atmosphere and climate are changing, so the ozone layer will not exactly
retrace its steps.”
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NOAA scientists and colleagues contributed findings that were critical to
the assessment report. Namely, they led studies that determined the
cause of the Antarctic ozone hole and elucidated the processes involved
in ozone depletion in other regions of the globe. Teams have also tracked
the state of the ozone layer and the abundances of ozone-depleting
substances in the atmosphere, and modeled the past and projected future
state of the ozone layer.

The 2010 assessment was conducted under the auspices of the United
Nations Environment Programme and the World Meteorological
Organization. It involved more than 300 international scientists as
authors and reviewers.

  More information: The full report is posted on the UNEP website: 
www.unep.ch/ozone/Assessment_P … nels/SAP/index.shtml
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