
updated at midnight GMT
today is monday, october 29 

search nature science update   advanced search

Storms lower ozone levels

Ozone miniholes over the North Atlantic follow the unsteady
pulse of climate fluctuations.
29 October 2001

PHILIP BALL

Recurring fluctuations in the
North Atlantic climate are
punching miniholes in the
ozone layer, exposing
Scandinavia and northern
Europe to higher levels of
ultraviolet radiation than
normal, say two climatologists.

Seesawing air pressure over
Greenland and the subtropical
north Atlantic Ocean stirs the
atmosphere and wafts
ozone-depleted air towards
populated high-latitude regions
in the Northern Hemisphere,

they suggest1.

In the winter of 1999 the ozone that usually blankets some
areas of the North Atlantic was replaced by a threadbare sheet.
The amount of ozone in the atmosphere over southern
Scandinavia that December reached a record low. 

These temporary but substantial episodes of ozone depletion
are called 'miniholes'. They are associated with greater levels of
harmful ultraviolet rays at ground level - atmospheric ozone
usually filters out this radiation from sunlight.

Ozone depletion and holes normally surround the poles, where
chemical reactions involving human-made CFC gases decimate
ozone in the upper atmosphere. The North Atlantic's ozone
miniholes aren't created this way. Natural processes make and
destroy atmospheric ozone constantly. The thickness of the
ozone layer worldwide depends on how ozone-rich and
ozone-poor air gets mixed.

Yvan Orsolini of the Norwegian Institute for Air Research in
Kjeller and Varavut Limpasuvan of the Costal Carolina
University in Conway, South Carolina, say that a climate
phenomenon called the North Atlantic Oscillation (NAO)
dominates the mixing of air in the North Atlantic region. 

The NAO is responsible for much of the region's monthly and
yearly variations in climate, much as the El Nino/Southern
Oscillation influences the climates of many tropical and
mid-latitude regions in the Southern Hemisphere.

The NAO tips between two phases. In its positive phase, there is
a pronounced low-pressure region over Iceland, and high

The North Atlantic Oscillation
mixes the surrounding
region's air. © M. Visbeck
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pressure over the subtropical Atlantic (around the Azores and
the coast of Portugal). In the negative phase, the Icelandic low
and the subtropical high are much weaker. These two phases
switch every year or so, bringing changes in weather and
temperatures over Europe and Scandinavia.

The NAO also controls how air circulates in the North Atlantic,
which led Orsolini and Limpasuvan to suspect that it might
influence the appearance of ozone miniholes. In the positive
phase, a jet of air from North America swoops northeastwards
across the North Atlantic and Scandinavia, bringing storms. In
the negative phase a weaker jet carries moist air from America
to the Mediterranean region.

Ozone variability and miniholes tend to appear along storm
tracks over the North Atlantic. Orsolini and Limpasuvan
compared 20 years of satellite ozone measurements with
measurements of the phase and strength of the NAO. 

They found that dips in ozone match up with times when storms
cross the Atlantic into Scandinavia and northern Europe. The
researchers reason that the transatlantic jet during this phase
brings ozone-poor air from the lower atmosphere of the
subtropical United States to the base of the upper atmosphere
in northern Europe and Scandinavia, diluting the ozone layer
here. 

They point out that pronounced 'positive-phase' NAO events
have been more common since the 1980s and 1990s, and that
these are probably responsible for the increasing incidence of
ozone miniholes.
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